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AKTIVITAS KOGNITIF DAN HUBUNGANNYA DENGAN BEBAN
KOGNITIF SERTA KEMAMPUAN PENALARAN SISWA SMA PADA
PEMBELAJARAN SIKLUS BIOGEOKIMIA MENGGUNAKAN WORKED
EXAMPLES

ABSTRAK

Siswa masih banyak yang kurang memahami dalam urutan langkah demi langkah proses
dan hasil dari proses yang terjadi dalam gambar siklus biogeokimia. Materi siklus
biogeokimia dikatakan kompleks karena saat pembelajaran, siswa tidak dapat mengamati
secara langsung proses yang terjadi baik itu siklus nitrogen dan karbon. Pada penelitian
ini digunakan worked examples dalam pembelajaran materi siklus biogeokimia. Worked
examples menampilkan langkah — langkah dalam mendapatkan solusi dari suatu masalah.
Penelitian ini bertujuan untuk mendapatkan informasi mengenai aktivitas kognitif dan
hubungannya dengan beban kognitif serta kemampuan penalaran siswa SMA pada
pembelajaran siklus biogeokimia menggunakan worked examples. Metode penelitian
yang digunakan yaitu quasi experiment dengan desain penelitian equivalent control group
post-test only design. Partisipan yang diambil dalam penelitian ini adalah siswa yang
berjumlah 60, yang berasal dari 2 kelas X MIPA tahun ajaran 2019/2020, pada
pembelajaran siklus biogeokimia yang terdiri dari siklus air, nitrogen, dan karbon di salah
satu SMA kota Bandung. Instrumen yang digunakan dalam penelitian ini yaitu lembar
observasi aktivitas kognitif, task complexity worksheet, angket subjective rating scale dan
soal pilihan ganda beralasan (two-tier test). Aktivitas kognitif siswa yang belajar dengan
worked example lebih tinggi dibandingkan dengan siswa kelas kontrol. Instrinsic
cognitive load (ICL) dan extaneous cognitive load (ECL) siswa dikategorikan rendah.
Kemampuan penalaran siswa termasuk dalam kategori sangat tinggi. Aktivitas kognitif
memberikan kontribusi sebesar 70,7% terhadap kemampuan menerima dan memproses
informasi (MMI) siswa yang berarti juga berkontribusi terhadap penurunan intrinsic
cognitive load (ICL). Aktivitas kognitif memberikan kontribusi sebesar 42,3% terhadap
usaha mental (UM) siswa yang berarti ada kontribusi juga terhadap extraneous cognitive
load (ECL). Aktivitas kognitif memberikan kontribusi sebesar 71,4% terhadap
kemampuan penalaran siswa. Kemampuan menerima dan memproses informasi (MMI)
memberikan kontribusi sebesar 47,3% terhadap kemampuan penalaran siswa. Dengan
menggunakan worked examples, usaha mental siswa lebih rendah dan tidak ada
berkontribusinya dalam membangun kemampuan penalaran siswa.

Kata kunci: aktivitas kognitif, beban kognitif, kemampuan penalaran, siklus
biogeokimia, worked examples
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COGNITIVE ACTIVITIES AND RELATIONSHIP WITH COGNITIVE
LOAD AND REASONING ABILITIES OF HIGH SCHOOL STUDENTS IN
LEARNING THE BIOGEOCHEMICAL CYCLE USING WORKED
EXAMPLES
ABSTRACT

There are still many students who do not understand the step-by-step sequence of the
processes and results of the processes that occur in the biogeochemical cycle images. The
material of the biogeochemical cycle is said to be complex because during learning,
students cannot directly observe the processes that occur both in the nitrogen and carbon
cycles. This study used worked examples in learning biogeochemical cycle material.
Worked examples show you the steps in getting a solution to a problem. This study aims
to obtain information about cognitive activity and its relationship with cognitive load and
reasoning abilities of high school students in learning biogeochemical cycles using a
worked example. The research method used was a quasi experiment with a non-
equivalent control group post-test only design. Participants taken in this study were 60
students from 2 class X MIPA academic year 2019/2020, in learning the biogeochemical
cycle consisting of water, nitrogen, and carbon cycles in a high school in Bandung. The
instruments used in this study were cognitive activity observation sheets, task complexity
worksheets, a subjective rating scale questionnaire and two-tier reasoned questions. The
cognitive activity of students who learned with the worked example was higher than that
of the control class. Students' instrinsic cognitive load (ICL) and extaneous cognitive load
(ECL) were categorized as low. Students' reasoning abilities are in the very high
category. Cognitive activity contributed 70.7% to students' ability to receive and process
information (MMI), which means it also contributed to the decrease in intrinsic cognitive
load (ICL). Cognitive activity contributed 42.3% to students' mental effort (UM), which
means there was also a contribution to extraneous cognitive load (ECL). Cognitive
activity contributed 71.4% to students' reasoning abilities. The ability to receive and
process information (MMI) contributed 47.3% to students' reasoning abilities. By using
worked examples, students 'mental effort was lower and it did not contribute to building
students' reasoning abilities.

Keyword: cognitive activities, cognitive load, reasoning ability, biogeochemical cycle,
worked examples
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