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FOREWORDS

We are very pleased that Jurnal Penelitian dan Evaluasi Pendidikan is releasing its
issue Volume 21, No 1, June 2017. We are also very excited that the journal has
been attracting papers from many institutions in Indonesia. Jurnal Penelitian dan
Evalnasi Pendidian was first published in 1998 and since then regularly published

online and in print twice a year: June and December.

Jurnal Penelitian dan Evaluasi Pendidikan with ISSN 1410-4725 (printed) and
ISSN 2338-6061 (online) has been re-accredited by Indonesian Ministry of
Education and Culture decision Number 040/P/2014 which is valid for 5 (five)

years since enacted on 18 Februari 2014.

Jurnal Penelitian dan Evalnasi Pendidikan is a showcase of original, rigorously
conducted educational evaluation, measurement and assessment from primary,
secondary, and higher education institutions. Fach issue of this journal is not
limited to comprehensive syntheses of studies towards developing new
understandings of educational evaluation, measurement and assessment only, but

also explores scholarly analyses of issues and trends in the field.

Yogyakarta, June 2017

Editor in Chief



Jurnal Penelitian dan Evalnasi Pendidikan

il



Suratno,

Dian Kurniati

Hani Wabyuningtias

Anidi

Mubhammad Dwirifgi
Kharisma Putra,

Jabja Umar, Bahrul Hayat,
Agung Priyo Utomo

Shan Duta Sukma
Pradana, Parno,
Supriyono Koes Handayanto

Sri Utari,
Djukri

Herwin,
Dyjemari Mardapi

Helmiabh Suryani,
Badrun Kartowagiran,
Jailani

Mubanmad Nur Wangid,
Al Mustadi, Anwar Senen,
Nur Luthfi Rizqa
Herianingtyas

Ermawan Susanito

Jurnal Penelitian dan Evalnasi Pendidikan

Table of Content

Implementasi Model Pembelajaran Math-Science Berbasis
Performance Assessment untuk Meningkatkan Kemampuan

Berpikir Kritis Siswa di Daerah Perkebunan Kopi Jember

Evaluasi Buku Teks Pelajaran Bahasa Jepang Tingkat
Dasar “Minna No Nihongo ”
(Studi Evaluasi di Universitas Darma Persada)

An Evaluation Model of Islamic Learning Education
Program in Madrasah Aliyah

Pengaruh Ukuran Sampel dan Intraclass Correlation
Coefficients (1CC) terhadap Bias Estimasi Parameter
Multilevel Iatent 1 ariable Modeling:

Studi dengan Simulasi Monte Carlo

Pengembangan Tes Kemampuan Berpikir Kritis pada
Materi Optik Geometri untuk Mahasiswa Fisika

Biology Learning Evaluation Model in Senior High
Schools

An Emotion Assessment Model for Elementary School
Students

Development and Validity of Mathematical Learning
Assessment Instruments Based on Multiple Intelligence

The Evaluation of Authentic Assessment Implementation

of Curriculum 2013 in Elementary School

Pengembangan Tes Keterampilan Dasar Olahraga Bola
Tangan bagi Mahasiswa

il

1-10

11-20

21-33

34-50

51-64

65-79

80-92

93-103

104-115

116-125



. e Tl Jurnal Penelitian dan Evaluasi Pendidikan W e,
J’_/l’]_' Ll Volume 21, No 1, June 2017 (1-10) EP,’ 7‘”;

&
Han \\loo

d
] H""a

o\

Online: http://journal.uny.ac.id/index.php/jpep

IMPLEMENTASI MODEL PEMBELAJARAN MATH-SCIENCE BERBASIS
PERFORMANCE ASSESSMENT UNTUK MENINGKATKAN KEMAMPUAN
BERPIKIR KRITIS SISWA DI DAERAH PERKEBUNAN KOPI JEMBER

Suratno ™, Dian Kurniati!
IFKIP Universitas Jember
1J1. Kalimantan No. 37, Krajan Timur, Sumbersari, Jember, Jawa Timur 68121, Indonesia
* Corresponding Author. Email: suratno.fkip@unej.ac.id

Abstrak

Tujuan penelitian ini adalah untuk mengetahui peningkatan kemampuan berpkir kritis siswa kelas
V SD di sekitar perkebunan kopi Garahan Jember melalui penerapan model pembelajaran math-
science berbasis performance assessment. Kemampuan berpikir kritis dalam penelitian ini adalah
kemampuan pembuktian, kemampuan generalisasi, dan kemampuan pemecahan masalah. Data
dianalisis dengan pendekatan kuantitatif dan kualitatif. Uji coba penelitian ini diterapkan pada dua
SD di sekitar perkebunan kopi yaitu MI Al —Amin Garahan dan SD Negeri Sidomulyo 03 Jember
dengan subyek penelitian sebanyak 80 siswa. Data diperoleh dari hasil kinerja siswa selama
mengerjakan post test pada materi math-science dan wawancara. Pada siklus pertama terdapat 8
siswa (10%) yang memenuhi semua indikator kemampuan generalisasi dan pembuktian, sedangkan
kemampuan pemecahan masalah belum berkembang dengan maksimal. Pada siklus kedua terdapat
peningkatan, yaitu terdapat 22 siswa (27.5%) yang mampu memiliki kemampuan pembuktian dan
kemampuan generalisasi. Pada siklus ketiga terdapat 32 siswa (40%) yang mampu memiliki semua
kemampuan berpikir kritis. Berdasarkan hasil penelitian, dapat disimpulkan bahwa terdapat
peningkatan kemampuan berpikir kritis siswa.

Kata kunci: nath-science, performance assessment, Remampuan berpikir kritis

THE IMPLEMENTATION OF MATH-SCIENCE LEARNING MODEL BASED ON
PERFORMANCE ASSESSMENT TO IMPROVE STUDENTS’ CRITICAL
THINKING SKILL IN JEMBER COFFEE PLANTATION AREA

Abstract

The research is aimed t knowing the improvement of the critical thinking skills of the fifth grade
students in Garahan Coffee plantation area through the implementation math-science learning
model based on performance assessment. In this research, the critical thinking skills include proof
skill, generalization skill, and problem solving skill. Data were analized by quantitative and
qualitative approach. This research was implemented to two elementary schools in Garahan coffee
plantation area, namely MI Al-Amin Garahan and SD Negeri Sidomulyo 03 Jember, with 80
students as the subject. Data were obtained from the result of students’ post test on math-science
and interview. In the first trial, there are 8 students (10%) who comply with all indicators of
generalization and proof skills, while the problem solving skill has not optimally been developed.
The result of the second trial has increased to 22 students (27.5%) who have proof and
generalization skills. The third trial shows that 32 students (40%) comply with all indicators of
critical thinking skills, namely proof, generalization, and problem solving skills. Based on the
research findings, it can be concluded that there is improvement on students’ critical thinking skill.
Keywords: math-science, performance assessment, critical thinking skill
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Pendahuluan

Indonesia merupakan negara terbesar
urutan ketiga penghasil kopi setelah Brazil
dan Vietnam. Berdasarkan data statistik di
Indonesia, jember merupakan produsen ter-
besar di Jawa Timur Indonesia. Produksi
kopi di jember mencapai 3.105 tons pada
tahun 2014 dan akan meningkat 18% setiap
tahunnya (BPS Provinsi Jawa Timur, 2016).
Berdasarkan data tersebut, pembelajaran
kontekstual yang dapat memfasilitasi siswa
untuk berpikir kritis untuk anak usia seko-
lah merupakan suatu keharusan agar pro-
duktivitas daerah perkebunan kopi di Jember
dapat dioptimalkan.

Kemampuan berpikir kritis dapat di-
asah dengan cara membiasakan siswa terli-
bat secara aktif dalam menyelesaikan per-
masalahan yang membutuhkan kemampuan
berpikir kritis siswa. Salah satunya dengan
melibatkan kemampuan kinerja secara mak-
simal yang dimiliki oleh siswa. Akan tetapi,
kenyataan di lapangan menunjukkan hal
yang berbeda. Berdasarkan hasil wawancara
peneliti dengan beberapa guru matematika
dan IPA SD di Sidomulyo Jember dan MI
AL-Amin Garahan, dapat dinyatakan bahwa
siswa cenderung pasif dalam menyelesaikan
permasalahan yang lebih kompleks. Siswa
kurang tertarik untuk membuktikan suatu
prinsip atau konsep, kurang tertarik untuk
melakukan penyelidikan dan penggenerali-
sasian, serta kurang tertarik dalam menyele-
satkan soal yang non rutin. Selain itu, ber-
dasarkan penelitian sebelumnya bahwa ke-
mampuan kinerja siswa sekolah dasar di se-
kitar perkebunan kopi Garahan Kabupaten
Jember dalam menyelesaikan permasalahan
math-science tergolong dalam level Apprentice
(80%), level Practititioner (15%) dan level
Novice (5%), sedangkan tidak terdapat siswa
yang tergolong dalam level expers (Suratno
& Kurniati, 2017). Sehingga dapat dikatakan
bahwa kemampuan kinerja siswa SD di Ga-
rahan tergolong rendah dan sedang. Siswa
lebih suka menyelesaikan permasalahan yang
rutin bukan yang non rutin dengan tema
lingkungan sekitar mereka. Selain itu, guru
juga mengalami kesulitan dalam menyusun
sebuah tugas dan instrumen yang akan dibe-
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rikan kepada siswanya khususnya tugas yang
terkait dengan kinerja yang dihubungkan de-
ngan lingkungan mereka. Tugas yang dimak-
sud berupa rangkaian perintah yang memin-
ta siswa untuk menyelesaikan permasalahan
nyata yang berhubungan dengan lingkungan
sekitarnya dengan melibatkan semua ke-
mampuan kinerja yang dimilikinya. Per-
masalahan tersebut berkaitan dengan materi
pembelajaran matematika dan IPA. Oleh ka-
rena itu perlu diterapkan suatu pembelajar-
an math-science yang berbasis pada kinerja sis-
wa dengan menggunakan instrumen penilai-
an untuk mengukur kinerja siswa dalam me-
ningkatkan kemampuan berpikir kritis siswa
dalam menyelesaikan permasalahan yang
kontekstual.

Dalam hal ini performance assessment
adalah teknik mengases yang cocok untuk
mengases kemampuan berpikir kritis siswa.
Menempatkan siswa dalam situasi dunia
nyata dan melibatkan siswa secara aktif un-
tuk memaksimalkan kinerjanya melalui
performance Assessment dalam menyelesaikan
permasalahan matematika dan sains bukan-
lah hal yang mudah. Menyikapi hal ini, Wis-
consin Education Association Council me-
ngatakan bahwa guru dapat meminta siswa
untuk menyelesaikan tugas yang berkaitan
dengan dunia nyata yang disimulasikan dengan
kinerja (Wisconsin Education Association
Council, 1996). Sehingga untuk dapat me-
laksanakan performance Assessment, perlu un-
tuk: (1) mendefiniskan konsep, pengetahuan
dan kemampuan apa yang diases, (2) me-
nentukan aktivitas kinerja yang akan di-
tunjukkan oleh siswa, (3) mengembangkan
kriteria penilaian. Oleh karena itu siswa
perlu diajak untuk tahu bagaimana sebuah
tugas kinerja diases dan seperti apa cara
menyelesaikan tugas tersebut yang seharu-
snya dilakukan dan tidak dilakukan melalui
pencontohan performance.

Salah satu alternatif solusi terhadap
masalah tersebut diatas adalah dengan me-
nerapkan suatu model pembelajaran yang
mampu meningkatkan kemampuan berpikir
kritis siswa dalam menyelesaikan permasa-
lahan atau tugas kinetrja yang berkaitan de-
ngan aplikasi matematika dan sains yang se-



suai dengan lingkungan siswa. Model pem-
belajaran tersebut adalah Model Pembelajar-
an math-science berbasis performance assessment
yang diharapkan mampu meningkatkan ke-
mampuan berpikir kritis siswa SD khusus-
nya di lingkungan perkebunan kopi.

Kemampuan berpikir kritis adalah su-
atu kemampuan yang dimiliki seseorang un-
tuk menampilkan kemampuan kognitif dan
disposisi intelektualnya yaitu untuk (1)
mengidentifikasi secara efektif, analisis, dan
evaluasi dari suatu argumen dan kebenaran,
(2) menjelaskan pemikiran yang bisa dan
prekonsepsi, (3) memformulasikan dan me-
nampilkan alasan yang mendukung kesim-
pulan, dan (4) memberikan alasan yang logis
dalam menyampaikan apa yang akan dilaku-
kan (Bassham, 2011). Selanjutnya, terdapat
tiga indikator berpikir kritis yaitu pembukti-
an, generalisasi, dan pemecahan masalah
(Glazer, 2001). Pertama, kemampuan pem-
buktian adalah kemampuan untuk membuk-
tikan suatu pernyataan secara deduktif
(menggunakan teori-teori yang telah dipel-
ajari sebelumnya). Adapun indikator kemam-
puan pembuktian yaitu (1) mampu mene-
mukan kembali prinsip atau rumus matema-
tika melalui uji coba, (2) mampu membuk-
tikan kebenaran teori melalui pengamatan
secara langsung, dan (3) mampu membukti-
kan penggunaan rumus matematika dalam
menyelesaikan soal yang berkaitan dengan
perkebunan kopi. Kedua, kemampuan ge-
neralisasi adalah kemampuan untuk mengha-
silkan pola atas persoalan yang dihadapi un-
tuk kategori yang lebih luas. Indikator ke-
mampuan generalisasi adalah (1) mampu
menentukan pola bilangan berdasarkan pem-
buktian yang secara induktif dan (2) mampu
menemukan pola umum yang ada di perma-
salahan pada tanaman kopi. Ketiga, indika-
tor kemampuan pemecahan masalah adalah
(1) kemampuan mengidentifikasi unsur yang
diketahui, yang ditanyakan, dan memeriksa
kecukupan unsur yang diperlukan dalam
soal, (2) menyusun model matematika dan
menyelesaikannya, serta (3) memeriksa ke-
benaran hasil atau jawaban.

Indikator berpikir kritis yang diterap-
kan pada penelitian ini diintegrasikan pada

Jurnal Penelitian dan Evalnasi Pendidikan
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setiap permasalahan yang berkaitan dengan
tema kopi melalui kinerja siswa yang ada pa-
da post test. Model pembelajaran math-science
berbasis performance assessment yang diterap-
kan pada pembelajaran IPA dan matematika
di SD merupakan suatu model pembelajar-
an yang difokuskan pada kinerja siswa dalam
menyelesaikan permasalahan sehari-hari.

Model pembelajaran math science bet-
basis performance assessment dalam meningkat-
kan kemampuan berpikir kritis dirancang
untuk mampu mengajari siswa bagaimana
memecahkan masalah matematika dan IPA
yang terkait dengan perkebunan kopi dengan
memodelkan/membeti contoh tentang ba-
gaimana suatu kemampuan pemecahan ma-
salah matematika dinilai. Untuk mendukung
model ini diperlukan kelengkapan berupa
instrumen untuk mengases kemampuan sis-
wa berupa instrumen performance assessment
yang meliputi: (1) post test sebagai alat pe-
nilaian untuk mengukur kognitif dan kinerja
siswa, (2) rubrik penilaian sikap untuk men-
ilai aspek afektif dan psikomotor siswa.
Penggunaan instrumen harus dikomunikasi-
kan dan dicontohkan tetlebih dahulu kepa-
da siswa. Pemilihan instrumen tersebut se-
suai dengan teori yang menyatakan bahwa
penilaian kinerja idealnya dilakukan melalui
metode pengamatan langsung, sedangkan
metode lainnya yang dapat dilakukan yaitu
dengan metode simulasi komputer tes
(Supahar & Prasetyo, 2015). Sehingga pada
penelitian ini metode yang dipilih adalah me-
tode tes yang dilakukan pada akhir pembel-
ajaran yang disebut dengan post fest. Dengan
demikian, diharapkan siswa dapat mening-
katkan kemampuannya untuk membangun
kebiasaan berpikir secara disiplin dalam
menghadapi masalah, mengetahui apa yang
mereka perlukan untuk mengecek keakurat-
an, ketepatan dan kualitas pekerjaan mereka
bahkan siswa dapat menilai sendiri pekerja-
an mereka sebelum dikumpulkan kepada
guru.

Tujuan pembelajaran tidak hanya di-
tekankan pada hasil belajar, tetapi lebih di-
tekankan pada proses yaitu bagaimana siswa
menyelesaikan soal pemecahan masalah de-
ngan kritis yang diberikan dengan caranya

Implementasi Model Pembelajaran Math-S cience Berbasis ... — 3
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sendiri. Dengan mengerjakan soal dalam posz
test math-science yang bersifat uncued world
problem secara individu, siswa diberi kesem-
patan untuk menyelesaikan soal dengan ca-
ranya sendiri. Masalah uncued world problem
merupakan masalah yang otentik yang sangat
mungkin ditemui dalam kehidupan sehari-
hari, sifat uncuned dari masalah diharapkan
dapat membuat siswa tertantang untuk me-
nyelesaikan dengan cara mereka sendiri (ke-
tika siswa mencoba memecahkan masalah
secara individu). Pembelajaran ini mempu-
nyai kemungkinan sangat besar untuk dapat
meningkatkan kemampuan pemecahan ma-
salah siswa.

Konstruksi pengetahuan dalam model
pembelajaran math-science berbasis performance
assessment dalam meningkatkan kemampuan
berpikir kritis siswa terjadi pada saat siswa
bekerja untuk menyelesaikan soal-soal ter-
kait dengan permasalahan di sekitar perke-
bunan kopi yang ada dalam Mazh-Science per-
Jformance task baik ketika siswa menyelesaikan
secara individu, berkelompok ataupun keti-
ka kegiatan presentasi hasil pekerjaan dan
pemberian contoh penilaian hasil pemecah-
an masalah. Soal-soal dalam Mazh-Science per-
Jformance task dibuat sedemikian rupa sehing-
ga siswa dapat mengkonstruk pengetahuan-
nya sendiri. Adapun sintaks dari model
pembelajaran math-science berbasis performance
assessment adalah (1) Pra-pembelajaran, (2)
orientasi, (3) pemecahan masalah secara in-
dividu, 4) pengorganiasian secara kelompok,
5) diskusi kelompok, (6) diskusi kelas, 7)
pemberian contoh penilaian performance, (8)
evaluasi, dan (9) pasca pembelajaran. Ada-
pun secara rinci setiap sintaks tersebut disaji-
kan pada Tabel 1.

Berdasarkan uraian tersebut, peneli-
tian ini bertujuan untuk mengetahui pening-
katan kemampuan berpkir kritis siswa kelas
V SD di sekitar perkebunan kopi Garahan
Jember melalui penerapan model pembela-
jaran math-science betbasis performance assess-
ment.

4 — Volume 21, No 1, June 2017

Tabel 1. Sintaks Model Pembelajaran Mazh-
Science Berbasis Performance
Assessment

Sintaks Aktivitas Siswa

Pra- Mengerjakan soal pre-tes
pembelajaran

Orientasi * mendengarkan penjelasan
guru,

" menjawab atau
mengerjakan soal jika ada
pertanyaan atau soal
prasyarat yang
disampaikan oleh guru

= Siswa membuat catatan,

= Siswa menerima soal tes
dan rubrik

= Siswa bertanya jika ada
penjelasan guru yang
belum dimengerti dan
menjawab pertanyaan
yang disampaikan guru

Pemecahan = Siswa secara individu
masalah secara
Individu

mengerjakan 75 dengan
mengacu pada rubrik.
Untuk menyelesaikan
masalah, siswa dapat
langsung mengerjakan di
lembar tes

Pengorganisasian * Menempatkan diri dalam

Kelompok kelompok heterogen

= Membaca dan memahami
tes

Diskusi Siswa secara kelompok

kelompok saling tukar pendapat
dalam mengerjakan kembali
tes dengan mengacu pada
rubrik

Diskusi Kelas Beberapa perwakilan
kelompok menyajikan hasil
diskusi kelompoknya

Pemberian Mendengarkan penjelasan

contoh guru, membuat catatan,

Penilaian menerima soal tes dan

performance rubrik, bertanya jika ada
penjelsan guru yang belum
dimengerti dan menjawab
petrtanyaan yang
disampaikan guru

Evaluasi Melakukan evaluasi hasil
belajar

Pasca- Mengerjakan soal latihan

Pembelajaran




Metode Penelitian

Penelitian ini bertujuan untuk menge-
tahui peningkatan kemampuan berpikir kritis
siswa kelas V SD di sekitar perkebunan kopi
Garahan Jember melalui penerapan model
pembelajaran math-science berbasis performance
assessment. Data pada penelitian dianalisis de-
ngan pendekatan kuantitatif dan kualitatif.
Data diperoleh dari hasil kinerja siswa dalam
menyelesaikan post fest materi math-science de-
ngan tema kopi dan hasil wawancara dengan
siswa. Pendekatan kuantitatif digunakan un-
tuk menentukan persentase ketuntasan sis-
wa dalam mengerjakan post fest dengan
mengacu pada indikator berpikir kritis.
Sedangkan, pendekatan kualitatif digunakan
untuk menganalisis hasil wawancara siswa
yang mengacu pada hasil pengerjaan post zest.
Instrumen yang digunakan pada penelitian
ini adalah post zest berbasis kinerja dengan
tema kopi beserta rubrik penilaian kinerja-
nya dan lembar pedoman wawancara.

Penelitian ini diujicobakan pada 2
(dua) Sekolah Dasar di sekitar perkebunan
kopi Garahan Jember, yaitu MI Al-Amin
Garahan dan SD Negeri Sidomulyo 03 Jem-
ber dengan subjek sebanyak 80 siswa kelas
V. Fokus penelitian ini adalah peningkatan
kemampuan berpikir kritis siswa kelas V SD
di sekitar perkebunan kopi garahan Jember,
dengan indikator berpikir kritis yang digu-
nakan adalah (1) kemampuan pembuktian,
(2) kemampuan generalisasi, dan (3) kemam-
puan pemecahan masalah. Penelitian ini dila-
kukan dengan beberapa siklus hingga men-
capal peningkatan kemampuan pemecahan
masalah yang maskimal dari kondisi siswa.

Tema yang diberikan pada post test
berbasis kinerja siswa adalah pemanfaatan
lahan perkebunan kopi untuk menghasilkan
kopi yang berkualitas baik dan berkuantitas
banyak. Tema tersebut ditinjau dari dua
bidang studi yaitu matematika dan IPA. Per-
masalahan yang terkait dengan matematika
adalah bagaimana siswa mampu menghitung
luas kebun kopi secara keseluruhan, menen-
tukan jarak kebun dengan jalan penghubung,
menentukan banyaknya tanaman kopi yang
dapat ditanam semaksimal mungkin dengan
menentukan jarak antar pohon, serta jarak
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perkebunan kopi dengan irigasi. Sedangkan
permasalahan yang terkait dengan IPA yaitu
menentukan jarak ideal dari antar pohon
kopi ditinjau dari kelayakan ketersediaan air
dan cahaya, ideal ukuran dan umur batang
pohon kopi yang ditanam, kesuburan tanah,
serta kebersihan lingkungan perkebunan

kopi.

Perencanaan |—l| Tindakan |—p| Observasi

Siklus 1 Refleksi

Perencanaan |—p| Tindakan |—p| Observasi

Refleksi

Siklus 2

Tindakan |—p| Observasi

i| Perencanaan [—

Refleksi

Siklus 3

Gambar 1. Prosedur Penelitian

Penelitian ini dilaksanakan sebanyak 3
(tiga) siklus, dan masing-masing siklus ter-
diri dari tahap perencanaan, tindakan, ob-
servasi dan refleksi (Herawaty, 2009). Pada
tahapan perencanaan, peneliti bersama-sama
dengan guru kelas V di sekitar perkebunan
kopi Garahan menentukan permasalahan
yang dituliskan di post zest berbasis kinerja,
menentukan rubrik penilaian, dan menentu-
kan pedoman wawancara. Pada tahapan tin-
dakan, dilakukan ujicoba instrumen dan
rubriknya kepada siswa kelas V di dua Se-
kolah Dasar. Bersamaan dengan kegiatan uji
coba, peneliti melakukan pengamatan terha-
dap aktivitas kinerja siswa ketika menyele-
satkan post fest. Tahapan terakhir yaitu me-
lakukan refleksi terhadap hasil kinerja siswa
dengan mengecek kesesuaiannya dengan ja-
waban dari post zest, dan melakukan wawan-
cara untuk mengecek keabsahan data dari
hasil kinerja siswa. Refleksi pada siklus per-
tama digunakan sebagai dasar untuk menyu-
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sun instrumen kinerja pada siklus kedua,
begitu juga hasil refleksi siklus kedua seba-
gai dasar untuk menyusun instrumen pada
siklus ketiga. Secara jelas tahapan pada pe-
nelitian ini dapat dilihat pada Gambar 1.

Hasil Penelitian dan Pembahasan

Pada siklus pertama, kedua, dan ke-
tiga dilakukan empat tahapan penelitian,
yaitu perencanaan, tindakan, observasi, dan
refleksi. Pada siklus pertama, perencanaan
dilakukan oleh 2 orang tim peneliti dan 20
orang guru kelas V SD di sekitar perke-
bunan kopi Garahan Jember pada tanggal 3
September 2016 dengan mendesain post test
yang berbasis kinerja siswa untuk materi
matematika dan IPA beserta rubrik penilai-
annya. Permasalahan yang ada di soal post
test didesain sedemikian sehingga setiap sub
indikator dari indikator berpikir kritis yang
ditingkatkan pada diri siswa dapat diamati.
Adapun permasalahan yang disampaikan di
soal post fest untuk siklus pertama yaitu ter-
kait dengan mengitung luas lahan maksimal
yang dapat ditanami pohon kopi dan me-
nentukan jarak tanam antar pohon supaya
pohon kopi dapat berkembang dengan baik.
Selain soal post test berbasis kinerja yang di-
susun pada tahap perencanaan, juga menyu-
sun rubrik dari penilaian kinetja siswa.

Tahapan kedua adalah tahapan tin-
dakan, yaitu guru melakukan pembelajaran
dan memberikan soal post fest yang sudah
dikembangkan pada tahap pertama ke setiap
siswa kelas V baik di MI Al-Amin Garahan
ataupun SD Negeri Sidomulyo 03 Jember
pada tanggal 17 dan 24 September 2016. Ber-
samaan dengan kegiatan siswa menyelesai-
kan soal post test tersebut, guru melakukan
pengamatan terhadap aktivitas kinerja siswa
selama mengerjakan soal post fest. Pengamat-
an difokuskan pada indikator dari berpikir
kritis.

Pada siklus pertama, terdapat 8 siswa
dari 80 subjek penelitian atau 10% siswa
yang memiliki kemampuan berpikir kritis de-
ngan memenuhi dua indikatornya yaitu ke-
mampuan pembuktian dan kemampuan ge-
neralisasi. Adapun skor post test dari 8 siswa
tersebut lebih atau sama dengan 80 (skor =
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80). Kecenderungan secara umum siswa be-
lum mampu memahami implementasi pem-
belajaran matematika dan IPA terhadap ke-
hidupan sehari-hari yang dihubungkan de-
ngan lingkungan mereka. Siswa masih belum
bisa menentukan luas lahan maksimal jika
lahan tersebut tidak berbentuk segiempat.
Alasan yang disampaikan karena belum ada
rumus luas bangun datar selain segitiga dan
segiempat. Padahal seharusnya siswa bisa
membagi lahan tersebut menjadi bangun se-
giempat atau segitiga dan menerapkan rumus
luasnya. Selain itu siswa juga belum mema-
hami jarak tanam antar pohon kopi jika
menghasilkan kopi yang berkualitas baik.
Hal tersebut disebabkan karena siswa jarang
mengikuti atau mempelajari ke orang tua
mereka ketika menanam kopi. Pemikiran se-
perti itu dimiliki oleh 72 siswa dari 80 siswa
sebagi subjek penelitian. Sehingga pada sik-
lus pertama belum maksimal untuk kemam-
puan berpikir kritis siswa dihubungkan de-
ngan kinerja mereka terhadap perkebunan
kopi.

Akan tetapi terdapat 8 siswa yang
mampu memiliki kemampuan berpikir kritis
dengan memenuhi dua indikator yaitu ke-
mampuan pembuktian dan kemampuan ge-
neralisasi. Siswa cenderung memiliki ke-
mampuan pembuktian dan kemampuan ge-
neralisasi yaitu sub-indikator (1) menentukan
prinsip dan konsep yang digunakan untuk
pemecahan masalah dengan coba-coba, (2)
melakukan pembuktian secara benar dengan
mengacu pada formula matematika dan IPA
yang ada, dan (3) menggeneralisasi bentuk
umum dari suatu pola lahan perkebunan
kopi. Kedelapan siswa mampu menentukan
bangun datar yang dapat digunakan pada
perhitungan luas lahan kopi, sehingga siswa
mampu menentukan konsep bangun datar
yang digunakan dan prinsip luas dari bangun
datar tersebut. Siswa juga mampu melaku-
kan pembuktian secara benar meskipun ma-
sih coba-coba dengan membandingkan ke-
nyataan di lingkungan mereka. Selain itu,
siswa juga mampu menggeneralisasi bentuk
umum dari pola bangun yang beragam dan
mampu menentukan jarak antar pohon su-



paya pohon kopi dapat berkembang dengan
baik.

Hasil analisis dari 80 subjek penelitian
pada siklus pertama dijadikan dasar untuk
mengembangkan instrumen pada siklus ke-
dua. Adapun hal-hal yang perlu diperbaiki
ketika menyusun instrumen berbasis kinerja
siswa yang dihungkan dengan materi mate-
matika dan IPA tema kopi yaitu (1) meminta
siswa untuk melakukan observasi awal ke
lingkungan perkebunan mereka dengan me-
nanyakan proses penanaman kopi dan pe-
manfaatan lahan yang akan ditanami kopi,
(2) mencatat semua aktivitas terkait dengan
penanaman kopi, (3) tugas kinerja yang akan
diberikan pada siklus kedua sebaiknya diker-
jakan secara berkelompok dengan saling
berdiskusi antarkelompok, dan (4) membuat
LKS dengan permasalahan yang berbeda
untuk setiap kelompok meskipun satu tema.

Pada siklus kedua, peneliti dan guru
melakukan diskusi untuk menyusun instru-
men penilaian beserta rubriknya dan perma-
salahan yang disampaikan di post zest berda-
sarkan hasil refleksi siklus pertama. Post fest
pada siklus kedua dikerjakan oleh siswa se-
cara berkelompok dengan setiap kelompok
beranggotakan 4 siswa. Setiap kelompok
diminta melakukan observasi awal terhadap
metode sederhana menanam kopi dan me-
manfaatkan lahan kopi semaksimal mungkin.
Tugas yang dikerjakan berupa proyek di-
mana siswa diminta menyusun denah perke-
bunan kopi yang didalamnya terdapat irigasi
berupa sumur, tempat berteduh, dan tempat
pembuangan sampah, serta jarak antar po-
hon kopi supaya berkembang dengan baik.

Kegiatan perencanaan tersebut dila-
kukan di MI Al-Amin Garahan Jember pada
tanggal 1 Oktober 2016. Instrumen yang di-
kembangkan pada siklus kedua diujicoba ke
MI Al-Amin Garahan dan SD Negeri Sido-
mulyo 03 Jember pada tanggal 8 dan 15
Oktober 2016. Pada awalnya guru meminta
siswa untuk mempresentasikan hasil obser-
vasi awal kepada teman satu kelas dan me-
minta kelompok lain untuk menanggapinya.
Kemudian dilanjutkan dengan pemberian
post test yang berbasis kinerja dan proyek.
Dari 80 siswa atau 20 kelompok belajar sis-
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wa, terdapat 22 siswa yang mengalami pe-
ningkatan kemampuan berpikir kritisnya di-
bandingkan siklus pertama yaitu dengan skor
peningkatan paling sedikit 15 poin. Sedang-
kan 58 siswa lainnya belum meningkat ke-
mampuan berpikir kritisnya, artinya mereka
masih tetap pada posisi seperti siklus perta-
ma. Siswa yang belum memiliki kemampuan
berpikir kritisnya disebabkan karena siswa
masth berpikir bahwa irigasi untuk perkebun-
an kopi berupa sungai, padahal pada pos? zest
siswa diminta mendesain posisi sumur
untuk membantu irigasi dari sungai. Selain
itu siswa juga belum memahami konsep dari
luas bangun datar dan kelilingnya.

Hal tersebut berbeda dengan kondisi
kemampuan 22 siswa lainnya. Siswa tersebut
mampu menyelesaikan permasalahan yang
ada pada post fest dengan baik meskipun ma-
sih tahap coba-coba. Siswa sudah memulai
menghubungkan permasalahan yang diberi-
kan guru dengan kehidupan nyata mereka.
Siswa mampu (1) menentukan formula baru
berdasarkan formula yang sudah dipelajari
di matematika terkait dengan keliling dan
luas bangun datar, (2) membuktikan kebe-
naran jawabannya berdasarkan hasil obser-
vasi langsung ketika di rumah, (3) menentu-
kan rumus atau formula yang dapat diguna-
kan menyelesaikan permasalahan yang ada
di post test, (4) menemukan suatu prinsip
pemecahan masalah yang berlaku secara
umum berdasarkan hasil pembuktikan pada
indikator pertama, dan (5) menentukan ge-
neralisasi dari kesamaan permasalahan yang
diberikan guru di sekolah dengan pengalam-
an langsung di rumah. Berdasarkan data tet-
sebut, maka pada siklus kedua kemampuan
berpikir kritis siswa sudah mengalami pe-
ningkatan meskipun tidak maksimal.

Adapun hasil refleksi dari kegiatan pa-
da siklus kedua yaitu (1) siswa belum terbia-
sa mengerjakan soal yang non-rutin dengan
mengacu pada proyek, (2) siswa belum mam-
pu menganalisis prinsip apa yang dapat di-
gunakan untuk menyelesaikan masalah, (3)
siswa belum mampu melakukan pengerjaan
penyelesaian masalah secara runtut dan
memberi alasan dari setiap langkah penger-
jaannya, (4) siswa belum memahami keber-
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manfaatan kebersihan lingkungan di perke-
bunan kopi, serta (5) siswa belum mampu
menerapkan pelajaran IPA yang sudah di-
peroleh ke dalam kehidupan sehari-harinya.

Mengacu pada hasil refleksi siklus ke-
dua, maka perlu dilakukan perbaikan pada
siklus ketiga yaitu (1) memberikan soal yang
non rutin secara kontinyu setiap mempela-
jari materi IPA dan matematika dengan
mengaitkannya pada tema kopi, (2) membe-
rikan petunjuk pemilihan prinsip-prinsip
yang digunakan untuk menyelesaikan masa-
lah yang diberikan guru, (3) melampirkan
lembar jawaban dari post fest dengan menu-
liskan setiap langkah secara rinci dan mem-
beri pengarahan pentingnya menuliskan ala-
san dari setiap langkah, (4) memutarkan
video kerusakan lahan baik perkebunan atau
hutan yang diakibatkan oleh ulah manusia
dan meminta siswa untuk mengimplemen-
tasikan pada lingkungannya, serta 5) siswa
diberi permasalahan kehidupan sehari-hari
yang berkaitan dengan tema kopi dan materi
IPA.

Kegiatan perancangan siklus ketiga
dilakukan oleh guru dan peneliti pada tang-
gal 22 Oktober 2016 di SD Negeri Sido-
mulyo 03 Jember. Kegiatan ini difokuskan
pada hasil refleksi pada siklus kedua yaitu
membiasakan siswa untuk mengerjakan soal
non-rutin secara kontinyu dan membiasa-
kan siswa untuk melakukan analisis secara
rinci dengan memberikan alasan logisnya.

Siklus ketiga ini dilakukan di dua
sekolah ujicoba yaitu MI Al-Amin Garahan
Jember dan SD Negeri Sidomulyo 03 jem-
ber pada tanggal 29 Oktober 2016 dan 5
Nopember 2016. Pada siklus ketiga, siswa
diminta untuk menyelesaikan soal non rutin
artinya yang belum pernah siswa kerjakan
tetapi sering mereka jumpai pada kehidupan
sehari-hari mereka. Adapun permasalahan
yang disampaikan pada posz fest adalah
“Anda adalah seorang pemilik perkebunan
kopi yang memiliki luas lahan sebesar 1
hektar. Pada lahan kebun ada harus dibuat
suatu irigasi tetapi irigasi tersebut digunakan
jika musim kemarau datang, dan pada lahan
tersebut anda diwajibkan membuat jalan ber-
aspal sebagai aktivitas berkebun. Bagaimana-
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kah anda mendesain kebun anda untuk me-
maksimalkan banyaknya pohon kopi yang
dapat ditanam? Sketsalah desain anda! Bera-
pakah jarak antar pohon kopi supaya setiap
kopi dapat menerima cahaya matahari dan
cadangan air yang maksimal? Serta, bagai-
mana metode anda supaya perkebunan yang
anda miliki dapat terjaga kebersihannya.

Untuk menyelesaikan permasalahan
tersebutsiswa diberi lembar pengerjaan yang
diberi petunjuk secara lengkap yaitu (1) iden-
tifikasi informasi apa yang diketahui dan apa
yang ditanyakan, (2) tuliskan langkah-lang-
kah pengerjaan untuk menjawab apa yang
ditanyakan, (3) lakukan setiap langkah pe-
ngerjaan berdasarkan tahap kedua dengan
memberikan alasan setiap langkah jawaban,
dan (4) lakukan pengecekan kembali dan
berikan jawaban lain selain jawaban yang
sudah dan berikan sebelumnya. Lembar ja-
waban tersebut sangat membantu siswa un-
tuk mengembangkan kemampuan pemecah-
an masalah. Apabila kemampuan pemecah-
an masalah mampu dikembangkan pada diri
siswa, maka siswa memiliki kemampuan ber-
pikir kritis yang maksimal.

Adapun hasil dari siklus ketiga yaitu
terdapat 32 siswa dari 80 siswa atau 40%
siswa mampu memiliki dan meningkatkan
ke-mampuan berpikir kritisnya. Ketiga indi-
kator berpikir kritis mampu dimiliki oleh 32
siswa dalam menyelesaikan soal berbasis
proyek. Adapun indikator yang terpenuhi
adalah kemampuan pembuktian, kemampu-
an generalisasi, dan kemampuan pemecahan
masalah. Adapun skor dari 32 siswa terse-
but lebih atau sama dengan 90 (skor = 90).
Sedangkan 48 siswa lainnya belum mampu
menyelesaikan permasalahan yang diberi-
kan. Hal tersebut disebabkan karena siswa
memiliki kemampuan matematika dan IPA
yang lemah serta mereka belum berani bet-
tanya kepada temannya jika ada yang belum
dipahami. Seorang guru sebagai fasilitator
meminta mereka untuk bergabung dengan
teman yang bisa agar mereka juga mampu
menyelesaikan permasalahan tersebut. Data
tersebut diperoleh ketika melakukan wa-
wancara kepada siswa dan guru kelas.



Wawancara dilakukan dari setiap sik-
lus untuk mengecek keabsahan data yang
didapat dari hasil pengerjaan post fest dan
pengamatan. Berdasarkan hasil wawancara
diperoleh data bahwa (1) guru belum terbia-
sa menggunakan penilaian berbasis kinerja,
(2) guru belum memfokuskan pada kemam-
puan berpikir kritis siswa, (3) guru belum
mengintegrasikan kemampuan matematika
dan IPA untuk menyelesaikan permasalahan
sehari-hari yang terkait dengan tema kopi,
serta (4) guru kesulitan dalam mendesain in-
strumen penilaian yang berfokus pada ki-
nerja siswa sehingga kemampuan berpikir
kritis siswa dapat berkembang. Mengacu
pada hasil wawancara itu maka perlu dilaku-
kan suatu kegiatan yang membiasakan siswa
untuk berpikir kritis terhadap suatu perma-
salahan yang dijumpai di kehidupan sehari-
hari mereka khususnya terkait dengan kopi
dan membiasakan guru untuk mengembang-
kan instrumen kinerja dengan memperhati-
kan kemampuan dan lingkungan nyata sis-
wanya.

Hasil yang didapat pada ketiga siklus
ini sejalan dengan hasil penelitian terdahulu
yang pernah dilakukan peneliti yang menya-
takan bahwa kecenderungan siswa dalam
menyelesaikan masalah kemampuan gene-
ralisasi, kemampuan pemecahan masalah,
dan yang terakhir kemampuan verifikasi
(Suratno & Kurniati, 2016). Selain itu juga
hasil penelitian ini sejalan dengan hasil pe-
nelitian sebelumnya yang menyatakan bahwa
kemampuan berpikir tingkat tinggi (HOTS)
siswa di kabupaten Jember mampu berkem-
bang dengan baik meskipun belum maksi-
mal, yaitu kemampuan logika dan penalaran,
analisis, evaluasi, serta kreasi (Kurniati,
Harimukti, & Jamil, 2016).

Simpulan

Berdasarkan hasil analisis dan pemba-
hasan berkaitan dengan peningkatan ke-
mampuan berpikir kritis siswa kelas V SD
di sekitar perkebunan kopi Garahan Jember,
dapat disimpulkan bahwa terdapat pening-
katan dari siklus pertama ke siklus kedua,
serta dari siklus kedua ke siklus ketiga. Pada
siklus pertama dan kedua berturur-turut ter-
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dapat 10% dan 27.5% siswa yang mampu
memiliki kemampuan berpikir kirtis dengan
memenuhi dua indikatornya. Sedangkan pa-
da siklus ketiga, terdapat 40% siswa yang
memiliki kemampuan berpikir kritis dengan
memenuhi ketiga indikatornya yaitu ke-
mampuan pembuktian, kemampuan genera-
lisasi, dan kemampuan pemecahan masalah.

Peningkatan tersebut juga terjadi pada
kemampuan kritis yang dimiliki siswa, yaitu
pada siklus pertama, siswa cenderung me-
miliki kemampuan pembuktian dan kemam-
puan generalisasi yaitu sub indikator (1) me-
nentukan prinsip dan konsep yang diguna-
kan untuk pemecahan masalah dengan coba-
coba, (2) melakukan pembuktian secara be-
nar dengan mengacu pada formula matema-
tika dan IPA yang ada, dan (3) menggenera-
lisasi bentuk umum dari suatu pola lahan
perkebunan kopi.

Pada siklus kedua, semua sub indika-
tor dari indikator kemampuan pembuktian
dan generalisasi telah dimiliki siswa. Sedang-
kan pada siklus ketiga, siswa cenderung me-
miliki ketiga kemampuan berpikir kritis
dengan memenuhi semua sub-indikatornya
dari masing-masing kemampuan tersebut.

Adapun saran bagi peneliti lanjut, ha-
sil penelitian ini dapat digunakan sebagai da-
sar untuk melakukan penelitian terkait de-
ngan proses berpikir kritis siswa khususnya
siswa yang memiliki kesamaan dengan siswa
di daerah perkebunan kopi Garahan Jem-
ber. Selain itu, perlu dilakukan uji coba bet-
kali-kali untuk memperolah data yang aku-
rat tentang perkembangan berpikir kritis sis-
wa dengan mengacu pada instrumen peni-
laian kinerja.
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Abstrak

Tujuan dari penelitian ini adalah untuk menentukan dan memperoleh pemahaman tentang kualitas
buku teks Jepang “Minna no Nibongo”. Metode yang digunakan dalam penelitian ini adalah metode
evaluasi dengan teknik analisis isi. Model evaluasi yang digunakan adalah Evaluasi Berbasis Tujuan
(Goal Based Evaluation) untuk mengukur dan menilai kualitas buku teks pelajaran bahasa Jepang.
Dalam penelitian ini, dasar teoretis dari buku pelajaran yang dijelaskan oleh para ahli dieksplorasi
dan dikembangkan oleh peneliti dalam bentuk konstruk instrumen untuk mengevaluasi buku teks
bahasa asing. Instrumen ini terdiri dari empat komponen, yaitu: materi/isi, keterampilan
berbahasa, penyajian, dan keterbacaan. Instrumen ini telah divalidasi oleh pakar perbukuan dan
pakar bahasa Jepang, serta diujikan pada empat buku teks pelajaran seri “Minna no Nihongo” yang
digunakan di Fakultas Sastra Jurusan Jepang Universitas Darma Persada. Berdasarkan hasil
evaluasi, diketahui bahwa kualitas empat buku ditinjau dari empat komponen sekaligus dianggap
baik. Namun, buku keterampilan membaca dan menulis ditinjau dari segi penyajian dianggap
kurang baik. Instrumen ini diharapkan menjadi pelopor dalam mengevaluasi buku teks pelajaran
bahasa asing yang digunakan di Indonesia.

Kata kunci: evaluasi, buku teks pelajaran babasa asing, instrumen penilaian buku teks pelajaran bahasa asing

THE EVALUATION OF JAPANESE TEXTBOOK BASIC LEVEL
“MINNA NO NIHONGO?”
(Evaluation Study at Darma Persada University)

Abstract

The purpose of this study is to determine and gain an understanding of the quality of Japanese
textbooks “Minna no Nihongo”. The method applied in this study is the evaluation method with
content analysis techniques. Evaluation model used is Goal Based Evaluation (Objective Oriented
Evaluation) to measure and assess the quality of Japanese lesson textbook.In this study, the
theoretical basic of the textbooks described by the experts is explored and developed by researcher
in the form of instruments construct on evaluating foreign language textbook. This instrument
consists of four components, namely: the material/content, language skills, presentation, and
readability. This instrument has been validated by book expert and Japanese Language experts, as
well as tested in four textbooks series “Minna no Nihongo” used in the Faculty of Literature
Japanese Department in University of Darma Persada. Based on the results of the evaluation, it is
determined that the quality of four textbooks observed in terms of four components all at once is
clarified favorable. But reading and writing skills books observed in terms of presentation only are
considered unfavorable. This instrument is expected to be a pioneer in evaluating foreign language
text books used in Indonesia.

Keywords: cvaluation, foreign langnage texthooks, assessment instruments of foreign langnage textbhooks
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Pendahuluan

Buku teks merupakan salah satu me-
dia belajar yang berperan penting dalam du-
nia pendidikan. Pemilihan buku teks pela-
jaran bahasa Jepang di Universitas Darma
Persada Fakultas Sastra Jepang tempat
peneliti bekerja sampai saat ini ditentukan
melalui rapat jurusan dan ditetapkan oleh
Ketua Jurusan Jepang tanpa adanya proses
evaluasi. Para guru sebaiknya diberikan pe-
ngetahuan dan keterampilan yang dibutuh-
kan untuk mengevaluasi dan mengadaptasi
buku teks. Mereka juga harus dipersiapkan
untuk menggunakan buku teks sebagai sum-
ber untuk mengajar secara kreatif. Oleh ka-
rena itu dalam penetapan buku teks yang
akan digunakan di suatu lembaga pendidik-
an diperlukan suatu pedoman yang dapat
membantu para pendidik dalam memilih
buku teks pelajaran yang sesuai untuk digu-
nakan dalam proses pembelajaran di tempat-
nya bekerja.

Menurut Cunningsworth (1995, p. 7)
buku teks adalah “a resource in achieving aims
and objectives that have already been set in terms of
learner needs”. Kutipan ini menunjukkan bah-
wa buku teks merupakan sumber (resource)
dalam mencapai tujuan dan sasaran yang
sudah ditentukansebelumnya terkait dengan
kebutuhan pelajar. Dengan demikian dapat
disimpulkan bahwa buku teks pelajaran
yang berkualitas adalah buku yang dapat
menunjang kegiatan pembelajaran di kelas.

Padanan kata ‘textbook’ dalam bahasa
Jepang adalah ‘kyookasho’ yang berarti buku
pelajaran; buku teks. Menurut Takamizawa
(2004, p. 46) buku teks pelajaran bahasa Je-
pang secara umum dibagi dua jenis yaitu:
kanji kana majiri bun tekisuto dan romayi teki-
suto. Kanji kana majiri bun tekisuto adalah buku
teks yang ditulis dengan perpaduan huruf
kana dan kanji, sedangkan romaji tekisuto ada-
lah buku teks yang ditulis dengan huruf
romaji (alphabet) yang digunakan pada masa
awal pembelajaran. Buku teks bahasa Je-
pang yang ditulis dengan huruf alphabet
(romaji) ditujukan bagi siswa yang berasal
dari negara Eropa-Barat. Umumnya buku
teks dengan huruf alphabet banyak diguna-
kan pada buku percakapan (kaiwa). Pada
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umumnya, buku teks disertai dengan tefje-
mahan dan penjelasan gramatikal. Namun
dalam buku teks dengan huruf alphabet,
adakalanya disertai dengan huruf aza dan
kanjisebagal referensi siswa untuk belajar
bahasa Jepang.

Di Universitas Darma Persada Fakul-
tas Sastra Jepang, buku teks pelajaran “Min-
na no Nihonggo” telah digunakan mulai tahun
2004 sampai saat ini. Dalam masa yang cu-
kup panjang ini buku digunakan secara ber-
kelanjutan tanpa adanya proses evaluasi bu-
ku teks. Mengingat buku teks sebagai sum-
ber pelajaran, diharapkan mengandung ma-
teri yang jelas, akurat, dan mutakhir. Oleh
karena itu perlu dilakukan evaluasi buku
teks untuk mengetahui kesesuaian isi buku
teks dengan kurikulum yang berlaku. De-
ngan memperhatikan fungsi buku teks seba-
gai media dan sumber pembelajaran, peneliti
akan mengevaluasi apakah buku teks pelajaran
seti “Minna no Nibongo” yang digunakan di
Universitas Darma Persada Fakultas Sastra
Program Studi Sastra Jepang telah memenuhi
syarat sebagai buku pelajaran bahasa asing
yang berkualitas sehingga layak digunakan
dalam proses kegiatan belajar mengajar di
kelas.

Menurut (McGrath, 2002, p. 22) eva-
luasi buku teks meliputi apakah yang dicari
dalam buku teks tersebut ada atau tidak.
Ketika yang dicari itu ditemukan maka perlu
untuk memberikan nilai pada temuan ter-
sebut. Dengan demikian, evaluasi menyirat-
kan pengambilan keputusan (judgment making)
yang cenderung bersifat subjektif. Cunning-
sworth (1995, p. 14) menjelaskan bahwa
evaluasi menckankan pada kelebihan dan
kelemahan khusus dalam buku teks yang
sudah digunakan sehingga kelebihannya da-
pat dimanfaatkan secara optimal. Adapun
kekurangan dari buku teks dapat diperkuat
melalui adaptasi.

Tujuan pengajaran bahasa Jepang di
perguruan tinggi yaitu menumbuhkan ke-
mampuan berbahasa yang komunikatif yang
meliputi keterampilan menyimak (kz&#), ber-
bicara (hanasun), membaca (yomn) dan menulis
(kakn). Dalam bahasa Jepang empat jenis
keterampilan di atas ini disebut dengan gengo



ginoo. Menurut (Taniguchi, 2001, p. 35) gengo
ginoo ini dikategorikan menjadi dua aspek
yaitu: aspek keterampilan berbahasa bersifat
produktif atau menghasilkan (sanshutsuteki)
dan aspek keterampilan bahasa bersifat re-
septif atau menerima (juyooteki). Kategori

pembagian keterampilan berbahasa terang-
kum pada Tabel 1.

Tabel 1. Empat Keterampilan Berbahasa

Aktif Pasif

(Sanshutsuteks) (Juyooteki)
Media Berbicara Menyimak
Pendengaran  (hanasu) (kikri)
Media Menulis Membaca
Penglihatan  (&akx) (yomni)

Buku teks bahasa asing terutama di-
harapkan dapat mengembangkan kompe-
tensi komunikatif supaya siswa berani ber-
komunikasi sesuai dengan situasi dan kon-
disi yang dihadapinya. Jika tujuan pembel-
ajaran adalah menjadikan siswa memiliki
berbagai kompetensi, siswa perlu untuk
menempuh pengalaman dan latithan serta
mencari informasi. Alat yang efektif untuk
itu adalah buku teks pelajaran sebab peng-
alaman dan latihan yang perlu ditempuh dan
informasi yang perlu dicari, begitu pula cara
menempuh dan mencarinya, disajikan dalam
buku teks pelajaran secara terprogram. Oleh
karena itu, buku teks yang dipakai perlu
dievaluasi secara periodik. Tujuan pengeva-
luasian adalah untuk memutuskan apakah isi
buku teks masih sesuai atau tidak dengan
kurikulum dan perkembangan ilmu penge-
tahuan dewasa ini.

Berdasarkan uraian yang telah disam-
paikan tersebut, maka penelitian ini bertuju-
an untuk menentukan dan memperoleh pe-
mahaman tentang kualitas buku teks Jepang
“Minna no Nihongo”.

Metode Penelitian

Metode penelitian yang diterapkan
dalam penelitian ini adalah metode evaluasi
dengan teknik analisis isi (content analysis).
Menurut Weber (Moleong, 2011, p. 220),
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analisis isi adalah metodologi penelitian
yang memanfaatkan seperangkat prosedur
untuk menarik kesimpulan yang sahih dari
sebuah buku atau dokumen. Adapun model
evaluasi yang digunakan adalah evaluasi ber-
basis tujuan atau (Objective Oriented Evalua-
tion) untuk mengukur dan menilai kualitas
buku teks pelajaran bahasa Jepang. Menurut
Wirawan (2012, p. 81), model evaluasi ber-
basis tujuan memokuskan pada pengumpul-
an informasi yang bertujuan mengukur pen-
capaian tujuan kebijakan, program, dan pro-
yek untuk pertanggungjawaban dan peng-
ambilan keputusan.

Dengan demikian, penilaian buku teks
bahasa Jepang dengan menggunakan teknik
analisis isi dianggap sesuai dalam rangka me-
narik kesimpulan melalui usaha menemukan
karakteristik pesan buku teks yang dilaku-
kan secara objektif dan sistematis. Berda-
sarkan hasil penilaian responden dalam wu-
jud skor dan penilaian kualitatif terhadap
buku teks akan diketahui kesesuaian buku
teks dengan kriteria evaluasi buku teks. De-
ngan menggunakan model evaluasi berbasis
tujuan akan dinilai dan dianalisis keadaan
buku teks pelajaran seri “Minna no Nibongo”
berdasarkan kriteria evaluasi yang ditetap-
kan dalam penelitian ini.

Evaluasi Buku Teks

Evaluasi merupakan kegiatan siste-
matis yang dilaksanakan untuk membantu
audiensi agar dapat mempertimbangkan dan
meningkatkan nilai suatu program atau
kegiatan. McGrath (2002, p. 22) membeda-
kan antara analisis dan evaluasi buku. Ana-
lisis adalah suatu proses menuju pendes-
kripsian yang bersifat obyektif dan dapat
dipercaya, sedangkan evaluasi meliputi mak-
na pengambilan keputusan (judgement making).
Analisis dilakukan untuk menyelidiki apa
yang ada di buku itu sedangkan evaluasi
lebih ditujukan pada apakah yang dicarinya
ada atau tidak di buku itu. Jika ditemukan
apa vyang dicari, diberikanlah nilai atas
temuan tersebut.

Langkah dalam penelitian ini adalah: (1)
pengumpulan  konsep/teoti tentang buku
teks; (2) penyusunan Instrumen penilaian
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buku teks; (3) validasi pakar (Expert Judgement),
(4) pengumpulan data angket/kuesioner dan
wawancara; (5) pengolahan data: (a) mencatat
data, (b) memilah dan memeriksa data, (c)
menganalisis dan menginterpretasi data, (d)
mengadakan diskusi kelompok terarah/ Focus
Group Discussion (FGD); (6) penulisan laporan.

Kiriteria Evaluasi Buku Teks

Menyusun instrumen pada dasarnya
adalah menyusun alat evaluasi, karena meng-
evaluasi adalah memperoleh data tentang
sesuatu yang diteliti, dan hasil yang diper-
oleh dapat diukur dengan menggunakan

standar yang telah ditentukan. Instrumen
berfungsi sebagai alat dalam mengumpulkan
data yang diperlukan. Peneliti berdasarkan
landasan teoretis menyusun instrumen peni-
laian buku teks bahasa Jepang. Instrumen
dalam penelitian ini berupa daftar pertanya-
an atau pernyataan secara tertulis yang harus
dijawab atau diisi oleh responden sesuai de-
ngan petunjuk pengisiannya.

Pada Tabel 2 diuraikan kisi-kisi in-
strumen sesuai dengan komponen dan aspek
yang akan dievaluasi. Kisi-kisi instrumen ber-
isi komponen, indikator, danbobot untuk
setiap komponen yang dievaluasi.

Tabel 2. Kisi-kisi Instrumen Penilaian Buku Teks Bahasa Jepang

No Komponen Indikator

Bobot

1 Materi/Isi 1.

Mendukung kurikulum dan SAP 10

2. Orisinal, tidak mengandung diskriminasi gender
dan tidak menimbulkan masalah SARAP

3. Memiliki kebenaran keilmuan, mutakhir, sahih,

akurat

4. Menampilkan kondisi Jepang dewasa ini dan erat
dengan konteks ke-jepang-an

5. Memaksimalkan kondisi yang sesuai dengan kondisi

di luar Jepang

2 Keterampilan 1
berbahasa 2. Berbicara
3. Membaca
4

. Menulis

. Menyimak }

10

Materi
Latihan

3 Penyajian 1.

Runtut, bergradasi, bersistem, lugas dan didukung 10
ilustrasi

Seimbang dan berkesinambungan

Mengembangkan sikap spiritual dan sosial

4. Mengembangkan keterampilan berbahasa dan

4  Keterbacaan

M= oo wm

menumbuhkan motivasi untuk berkreasi dan
berinovasi

Dilengkapi dengan buku pegangan guru
Dilengkapi dengan tes dan lembar kerja siswa
Dilengkapi dengan media belajar

Dilengkapi dengan bahan bergambar

Kemudahan membaca instrumen dan materi 10
Bahasa yang digunakan etis, komunikatif,
fungsional, kontekstual, efektif, dan efisien.
Memiliki kandungan gramatikal dan kosakata yang
sesuai dengan level, minat, dan kognisi siswa
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Dalam pengevaluasian buku teks pel-
ajaran seri “Minna no Nibongo” ini, respon-
den diminta menuliskan skor. Skor didasar-
kan atas skala pengukuran rating-scale. De-
ngan rating-scale data mentah yang diperoleh
berupa angka kemudian ditafsirkan dalam
pengertian kualitatif. Hal yang penting bagi
penyusun instrumen dengan rating-scale ada-
lah dapat mengartikan setiap angka yang
diberikan di setiap butir instrumen.Validasi
instrumen dilakukan dengan meminta bebe-
rapa orang pakar dalam bidangnya untuk
menilai instrumen yang disusun oleh pene-
liti. Pakar yang terlibat dalam penelitian ini
adalah pakar perbukuan (satu orang) dan
pakar bahasa Jepang (dua orang). Dalam hal
ini, pakar diminta pendapatnya sechubungan
dengan aspek-aspek yang akan diukur ber-
landaskan teori tertentu. Hal ini disebut
dengan pendapat dari ahli (Expert Judgment).

Dalam penelitian ini skor didasarkan
atas skala 1-2 (tidak terdapat kesesuaian); 3-
5 (kurang lebih di bawah 50% sesuai); 6-8
(di atas 50% sesuai); 9-10 (seluruhnya sesu-
ai); dan untuk pertanyaan yang dapat lang-
sung dijawab dengan ‘ya’ atau ‘tidak’ diberi-
kan dua pilihan jawaban yaitu: jika tidak ter-
dapat kesesuaian diberikan skor 1 dan jika
terdapat kesesuaian diberikan skor 10. Un-
tuk bobot, umumnya berlaku seperti yang
tertulis dalam instrumen penilaian buku
teks. Namun, untuk komponen keterampil-
an berbahasa jumlah bobot sangat bergan-
tung pada jumlah keterampilan yang terda-
pat dalam buku teks. Jika buku teks memi-
liki empat keterampilan, di bagian ‘materi’
setiap butir komponen keterampilan diberi-
kan bobot 1, dan bagian ‘latithan’ diberikan
bobot 1,5. Jika buku hanya mengandung
satu buah keterampilan, di bagian ‘materi’
diberikan bobot 4,5 dan ‘latihan’ diberikan
bobot 5,5 (lihat appendiks).

Persentase setiap komponen ditetap-
kan secara berbeda. Komponen materi di-
berikan persentase yang paling besar karena
materi/isi merupakan skenatrio pembelajat-
an yang menjadi panduan bagi guru dalam
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menjalankan pembelajaran di kelas. Hal ini
sesuai dengan pendapat Cunningsworth,
(1995, p. 7) yang menyebutkan bahwa ma-
teri merupakan sumber aktivitas bagi pemel-
ajar dalam praktik dan komunikasi inter-
aktif. Keterampilan berbahasa menempati
urutan kedua karena dalam pengajaran
bahasa asing keterampilan ditujukan untuk
memenuhi kebutuhan kemahiran berbahasa
yang disajikan dalam satu kesatuan yang
terpadu yaitu: menyimak, berbicara, mem-
baca, dan menulis sesuai dengan situasi dan
kondisi yang dihadapinya. Penyajian me-
nempati urutan ketiga karena penyajian yang
baik dapat melengkapi kesempurnaan sebuah
buku. Adapun keterbacaan menempati urutan
keempat karena keterbacaan berkaitan dengan
kemudahan bahasa bagi siswa level yang
dituju. Kesesuaian tingkat keterbacaan buku
teks berpengaruh terhadap motivasi dan
minat siswa untuk membacanya. Berdasarkan
pertimbangan tersebut di atas, komponen
materi diberikan persentase 40%, komponen
keterampilan berbahasa diberikan persentase
30%, komponen penyajian diberikan persen-
tase 20%, dan komponen keterbacaan diberi-
kan persentase 10%. Kualitas buku teks ber-
gantung pada persentase penilaian yang di-
capai dari kriteria yang ditetapkan yaitu: 76-
100 % (Baik); 51-75 % (Kurang baik); 26-50
% (Tidak baik); 0- 25 % (Sangat tidak baik).
Data mentah yang diperoleh berupa angka
ditafsitkan dalam pengertian kualitatif, ini
disebut dengan rating-scale (Sugiyono, 2010, p.
141). Dalam penelitian ini penentuan kualitas
buku teks didasarkan atas rating-scale untuk
mengukur persepsi responden terhadap buku
teks.

Hasil Penelitian dan Pembahasan

Berdasarkan hasil angket jawaban de-
lapan orang responden diketahui kualitas
keempat buku teks pelajaran seri “Minna no
Nihongo” berdasarkan setiap komponen dan
empat komponen sekaligus. Hasil penilaian
buku teks terangkum pada Tabel 3 dan 4.
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Tabel 3. Kualitas Buku Teks Pelajaran Seri “Minna no Nihongo”
Berdasarkan setiap Komponen

Judul Buku Teks Kualitas
Materi/Isi Keterampilan Penyajian Keterbacaan
Berbahasa

Minna no Nihongo Shokyn 1 80,8% 86,9% 77,8% 80,8%
Chookai Tasuku 25 (Baik) (Baik) (Baik) (Baik)
Minna no Nihongo Shokyn 1 82,8% 75,6% 82,3% 87%
Dai 2 Ban (Baik) (Baik) (Baik) (Baik)
Minna no Nihongo Shokyn 1 81% 76,8% 65,6% 78.8%
Shokyu de Yomern Topikkn 25 (Baik) (Baik) (Kurang baik) (Baik)
Minna no Nihongo Shokyn 1 81,3% 81,9% 66,5% 76,8%
Kanji Eigoban (Baik) (Baik) (Kurang baik) (Baik)

Tabel 4. Kualitas Buku Teks Pelajaran Seri “Minna no Nihongo”
Berdasarkan Empat Komponen

Keterampilan Berbahasa  Judul Buku Teks Kualitas Buku Teks
Menyimak Minna no Nihongo Shokyn 1 82%

Chookai Tasukn 25 (Baik)
Buku Inti (Empat Minna no Nihongo Shokyn I Dai 2 81%
keterampilan Berbahasa) Ban (Baik)
Membaca Minna no Nihongo Shokyn 1 76,5%

Shokyu de Yomern Topikku 25 (Baik)
Menulis Minna no Nihongo Shokyn I Kanji 78,1%

Eigoban (Baik)

Keterangan:

76-100%: Baik
26-50 %: Tidak baik

Dengan demikian dapat disimpulkan
bahwa empat buku teks pelajaran seri “Min-
na no Nihonge” ditinjau dari empat kompo-
nen sckaligus dianggap memiliki kualitas
baik. Namun, buku keterampilan membaca
dan menulis jika ditinjau hanya dari segi pe-
nyajian saja, dianggap kurang baik. Hal ini
disebabkan buku teks tersebut dianggap ku-
rang dapat mengembangkan sikap spiritual
dan sosial, tidak dilengkapi dengan buku
khusus pegangan guru, dan tidak disertai
dengan media belajar sepertii CD dan
DVD.
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51-75 %: Kurang baik
0-25 %: Sangat tidak baik

Berdasarkan empat buku teks pela-
jaran bahasa Jepang tingkat dasar “Minna no
Nihongo” tersebut diketahui bahwa tiga di
antaranya yaitu buku: keterampilan menyi-
mak  “Minna no NihongoShokyu I Chookai
Tasukn 25 (2003)”, keterampilan membaca
“Minna no Nihongo Shokyn 1 Shokyu de
Yomern Topikkn 25 (2000)”, keterampilan
menulis “Minna no Nihongo Shokyu 1 Kanji
Eigoban (2000)” ditinjau dari segi materi
khususnya butir keempat dianggap beberapa
bagian yang terdapat di dalamnya kurang
menampilkan kondisi sosiokultural Jepang
dewasa ini. Kondisi sosiokultural dalam hal



ini menyangkut keadaan riil masyarakat Je-
pang. Adapun buku inti yang berjudul “M:n-
na no Nihongo Shokyu I Dai 2 Ban” karena
sudah memasuki edisi kedua yaitu tahun
2012, isinya dianggap sudah sesuai dengan
kondisi Jepang dewasa ini. Bagian yang
‘kurang menampilkan kondisi sosiokultural
bahasa asing yang sedang dipelajari’ tersebut
dapat dikembangkan dengan referensi lain
yang mendukung sesuai kebutuhan di kelas
dan target yang hendak dicapai dalam pem-
belajaran.

Berdasarkan empat buku teks pela-
jaran bahasa Jepang tingkat dasar “Minna no
Nihongo” tersebut diketahui bahwa penggu-
naan sumber-sumber yang sesuai dengan
kondisi di luar bahasa yang dipelajari diang-
gap kurang maksimal. Hal ini karena sum-
ber-sumber di luar bahasa yang dipelajari
sifathya hanya sebagai pelengkap sehingga
bagian tersebut ditampilkan berdasarkan
kebutuhan. Adapun jika pengajar ingin
mengadakan pengayaan materi tentang hal-
hal di luar kondisi bahasa yang dipelajari,
dapat memaksimalkan materi yang sedikit
tersebut dengan mengompilasi dari rererensi
pendukung lainnya seperti: informasi dari
internet, program televisi Jepang maupun
surat kabar Jepang yang dianggap dapat
menunjang pembelajaran. Hal di atas sesuai
dengan pendapat Garinger (2002, p. 2) yaitu:
latihan dan kegiatan sebaiknya disajikan da-
lam format yang bervariasi sehingga secara
terus menerus dapat memotivasi siswa.

Buku teks perlu mempertimbangkan
aspek budaya pembelajaran. Buku teks ba-
hasa Jepang yang digunakan oleh pemelajar
di Indonesia sebaiknya bukan hanya berisi
budaya Jepang semata, tetapi sebaliknya juga
berisi muatan budaya lokal maupun budaya
Barat. Bahan yang berisi budaya dari negeri
pengguna bahasa Jepang akan ber-manfaat
untuk memperkaya wawasan siswa dan
memberikan gambaran sesungguhnya ten-
tang penggunaan bahasa Jepang dalam ke-
hidupan nyata sehari-hari. Bahan ajar yang
mengandung budaya lokal seperti Indonesia
akan membuat siswa merasa akrab dan tidak
asing dengan hal-hal yang dijadikan topik
dalam pembelajaran. Bahan ajar yang me-
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ngandung budaya Barat ditujukan untuk
memperkaya wawasan siswa. Hal ini sesuai
dengan pendapat McGrath (2002, p. 1506)
yaitu bahan ajar sebaiknya merefleksikan
dunia luar dalam hal keaslian teks dan tugas.
Berdasarkan paparan dan kutipan di atas,
diharapkan siswa dengan pengetahuan yang
diperoleh dari buku, mereka dapat menye-
rap, membandingkan, dan mengkaji nilai-
nilai positif yang terkandung di dalamnya.

Bagi masyarakat Jepang, saat pergi
makan bersama dengan teman adalah hal
yang umum untuk membayar menu pesan-
an masing-masing. Hal ini tercermin dalam
cuplikan percakapan (kaiwa) yang dikutip
dari buku inti “Minna no Nihongo Shokyn 1
Dai 2 Ban” pelajaran 13.

THEEA, BILICHEEVL ET,

Sumimasen. Betsu-betsu ni onegaishimasu.
(BA Network, 2012)

Terjemahan:
Maaf. Tolong (bayarnva) dihitung masing-

masing.

Namun, bagi orang Timur, seperti
orang Indonesia mentraktir makan teman
dianggap sebagai suatu keramahan untuk
mengakrabkan diri dengan lawan bicara.
Adapun jika ingin membayar masing-ma-
sing, umumnya hal tersebut tidak terucap-
kan secara langsung kepada lawan bicara.
Sebenarnya di masyarakat Jepang ada juga
konsep mentraktir orang lain di kesempatan
tertentu asalkan sudah disepakati oleh si
pembicara sebelumnya, misalnya dinyatakan
dengan ungkapan ‘konkaiwa bokn ga ogoru yo
(This round’s on me).Sehubungan dengan pen-
tingnya nilai sosiokultural, maka dalam
pengevaluasian buku teks bahasa asing, un-
sur ini dimasukkan pada bagian komponen
materi butit 4 dan 5. Dalam pembelajaran
bahasa asing seorang anggota masyarakat
perlahan-lahan belajar mengenal adat istia-
dat, tingkah laku, dan tata krama masya-
rakatnya. Oleh karena itu diperlukan sikap
harmoni terhadap budaya bahasa sasaran un-
tuk menghindari adanya benturan budaya.
Dalam hal ini, guru diharapkan berperan
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untuk menanamkan dan mengembangkan
sikap siswa dalam prinsip menghargai dan
memberi ruang untuk menerima adanya
perbedaan.

Berdasarkan empat buku teks pela-
jaran bahasa Jepang tingkat dasar “Minna no
Nihongo” diketahui bahwa jika ditinjau dari
segi penyajian butir ketiga yaitu pengem-
bangkan nilai spiritual dan sosial, dianggap
masih kurang karena pada hakikatnya empat
buku tersebut merupakan buku keterampil-
an berbahasa asing yang lebih menekankan
pada kemampuan menggunakan bahasa Je-
pang. Namun, bagian yang dianggap kurang
dapat mengembangkan nilai spiritual dan
sosial tersebut dapat dioptimalkan dengan
cara mengkaji secara mendalam isi yang
terkandung di dalamnya sambil dikompilasi
dengan referensi lain yang menunjang ma-
teri pembelajaran. Nilai spiritual dan sosial
sangat penting dihadirkan dalam buku teks
pelajaran bahasa asing seperti: menolong
orang tidak mampu dan orang sakit dengan
bantuan keuangan, pendidikan, maupun
kasih sayang terhadap sesama. Hal ini perlu
diteladani sebagai sikap yang mulia. Tujuan
pendidikan bukan hanya membentuk indi-
vidu yang cerdas tetapi juga membentuk
pribadi yang berkepribadian atau berkarak-
ter. Individu yang cerdas tersebut diharap-
kan mampu mengembangkan potensinya
yaitu kekuatan spiritual keagamaan, pengen-
dalian diri yang baik, dan memiliki akhlak
yang mulia. Oleh karena itu, walaupun se-
dikit dalam buku teks pelajaran bahasa asing
petlu dimasukkan nilai-nilai luhur yang
dapat diteladani oleh para siswa.

Berdasarkan empat buku teks pelajat-
an bahasa Jepang tingkat dasar “Minna no
Nihongo” diketahui bahwa dua buku di anta-
ranya yaitu buku keterampilan membaca
“Minna no NihongoShokyn 1 Shokyu de Yomeru
Topikkn 25”7 dan keterampilan menulis
“Minna no Nihongo Shokyn 1 Kanji Eigoban”
tidak disertai dengan media belajar seperti:
kaset, CD, dan DVD. Buku inti yang
mengandung empat keterampilan berbahasa
yaitu: “Minna no Nihongo Shokyu I Dai 2 Ban”
dan buku menyimak “Minna no Nibongo
Shokyn 1 Chookai Tasukn 257 dilengkapi
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dengan media belajar berupa kaset, CD, dan
DVD sehingga sangat menunjang pembel-
ajaran khususnya dalam rangka mengasah
kemampuan berkomunikasi secara lisan.

Dari empat buku teks pelajaran baha-
sa Jepang tingkat dasar “Minna no Nibongo”
tersebut diketahui bahwa hanya buku inti
yaitu: “Minna no NibongoShokyu I Dai 2 Ban”
yang dilengkapi dengan buku khusus pe-
gangan guru yang berjudul “Minna no
Nihongo Shokyn 1 Oshiekata no Tebiks’. Buku
keterampilan menyimak “Minna no Nihongo
Shokyu I Chookai Tasukn 25” tidak disertai
dengan buku khusus pegangan untuk guru.
Namun, di bagian awal buku yaitu setelah
kata pengantar dilampirkan ‘bagi para guru
yang menggunakan materi bahan ajar ini
(kono kyoozai o ofsukai ni naru senseigata e)
yang berisi: keistimewaan materi bahan ajar,
cara penggunaan pada umumnya, dan
langkah penggunaan sebanyak dua halaman.
Buku keterampilan membaca “Minna no
Nihongo Shokyu 1 Shokyu de Yomeru Topikkn
257 tidak disertai dengan buku khusus pe-
gangan untuk guru. Namun, melalui lembar
‘cara penggunaan buku ini (komo hon no
tsukaikata)’ yang terdapat di bagian halaman
depan buku dan delapan lembar halaman
terpisah  ‘petunjuk bagi guru (kyooshiyoo
gaido)’ dapat dipelajari cara menggunakan
buku keterampilan membaca tersebut. Buku
keterampilan menulis “Minna no Nihongo
Shokyn I Kanji Eigoban” tidak dilengkapi de-
ngan buku khusus pegangan guru. Namun,
buku ini dilengkapi dengan booklet referensi
terpisah yang berisi target Aanji, kosakata
kanji, dan indeks.

Berdasarkan empat buku teks pel-
ajaran bahasa Jepang tingkat dasar “Minna
no Nibongo” tersebut diketahui bahwa empat
buku tersebut dilengkapi dengan bahan
bergambar. Adapun buku yang dilengkapi
dengan kartu baca (flashecards) adalah buku
“Minna no NibongoShokyn I Dai 2 Ban” yang
merupakan buku inti dari buku teks pela-
jaran seri “Minna no Nihongo”.



Simpulan

Berdasarkan hasil evaluasi dan pem-
bahasan, peneliti menyimpulkan empat poin
berikut ini. Pertama, buku teks perlu dieva-
luasi secara periodik oleh pihak penyeleng-
gara pendidikan, pengajar, dan semua pihak
yang terkait mengingat esensi dari buku teks
itu sendiri yaitu sebagai sumber pembel-
ajaran.

Kedua, materi yang sangat padat da-
lam empat buku tersebut dianggap dapat
menimbulkan kesulitan pada guru maupun
siswa jika diterapkan pada kelas non inten-
sif. Bagi siswa SMA yang jam pelajaran ba-
hasa Jepang terbatas seminggu sekali atau
seminggu dua kali, sebaiknya tidak menggu-
nakan buku ini sebagai buku utama, tetapi
dapat menggunakannya sebagai materi tam-
bahan atau pelengkap saja. Buku teks pela-
jaran bahasa Jepang untuk siswa SMA diha-
rapkan buku yang lebih ringan kandungan
materinya dalam rangka pengenalan bahasa
Jepang terhadap siswa pemula dan penum-
buhan minat pada siswa untuk belajar
bahasa Jepang.

Ketiga, untuk siswa yang akan belajar
secara intensif, baik mahasiswa Jurusan
Sastra Jepang (S1), bahasa Jepang (D3),
maupun mereka yang akan belajar di Jepang
untuk melanjutkan pendidikan atau melaku-
kan pelatihan (#raining) ke Jepang, empat bu-
ku tersebut dapat digunakan secara terpadu
dalam rangka melatih dan meningkatkan
kemampuan siswa berbahasa Jepang. De-
ngan waktu belajar yang intensif, buku ini
akan lebih mudah untuk dipelajari dan diku-
asal keterampilan bahasa yang terkandung
di dalamnya.

Keempat, Japan Foundation (Kokusai
Koorynn Kikin) Jakarta sebagai lembaga yang
memiliki kegiatan utama untuk mengem-
bangkan bahasa Jepang di Indonesia diha-
rapkan untuk terus mendorong dan mema-
jukan pendidikan bahasa Jepang di Indo-
nesia dengan mengenalkan buku teks karya
penutur asli Jepang yang berkualitas dan
membantu mensosialisasikan isi buku teks
tersebut kepada pengajar bahasa Jepang
orang Indonesia melalui kegiatan belajar
bersama (benkyookai), analisis materi ajar
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(kyoozai bunseki), maupun metode pengajar-
an (kyoojuhoo).

Ketebatasan Penelitian

Penelitian ini telah diusahakan dan di-
laksanan sesuai prosedur ilmiah, namun de-
mikian masih memiliki ketebatasan yaitu
sebagai berikut.

Pertama, dari empat buku teks yang
mengandung empat keterampilan bahasa
itu, buku edisi terbaru hanya pada buku inti
yaitu buku yang berjudul “Minna no Nihongo
Shokyn I Dai 2 Ban” (2012), sedangkan tiga
buku teks lainnya masih edisi yang lama.

Kedua, adanya keterbatasan penelitian
dengan menggunakan kuesioner yaitu terka-
dang jawaban yang dierikan responden ada
bagian yang kurang mendalam.
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Abstract

The purpose of this study is: (1) to create the products as the evaluation model learning
programs of Islamic education in madrasah aliyah, suitable, precise, and accurate, (2) to know
how to test the suitability of the model to obtain the evaluation model of Islamic Education
learning programs in madrasah aliyah which is valid, and reliable, and (3) determine the
effectiveness of the application of evaluation model of Islamic learning programs that was
developed. This was a research and development method study (R & D), referring to the
model of Borg & Gall, the development process was simplified into three steps, namely: (1)
the stage predevelopment of models, (2) the stage of development of the model, and (3) the
operational phase of the field (test model). The data were collected using questionnaires,
interview, observation, documentation, and test. Data were analyzed using quantitative and
qualitative. The conclusion of this research and development is: (1) evaluation model of
Islamic Religious Education Learning program developed comprising: (a) the evaluation
procedures, (b) the evaluation instrument, and (c) the evaluation guide. (2) according to the
experts, PAI teachers, and principals, procedures, instruments, and evaluation guidelines
developed are already good, and can be used, d) the instrument developed is entirely valid
(load factor > 0.3), reliable (CR > 0.7), and qualified as a fit model (RMSEA =< 0.08 and NFI,
CFI and GFI > .90). second, the expert's opinion, PAI teachers and principals, the developed
evaluation model (EPH model) is declared effective, practical, and easy to use, and supported
by a valid and reliable instrument.
Keywords: model of evaluation, evaluation process, evaluation outcome, Islamic learning education
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Introduction

People's lives are faced with the issue
of decline in manners and ethics in social
life, both in the family environment, school
(madrasah), as well as in the surrounding
environment. The phenomenon of public
life today show the stronger need to opti-
mize the implementation of Islamic Edu-
cation in Madrasah, so able to become the
basis of thinking and behave in life.

Religious Education today have many
kinds of sharp criticism, because inability to
cope the important issues in the life of so-
cieties (Sutrisno, 20006, p.5). The facts show-
ed that the influence of non-educative for-
eign cultures global as well, such as the cul-
ture of materialism, consumerism and hedo-
nism which is getting stronger (Muhaimin,
2009, p.51). Religion Education should get
a common concern in building the charac-
ter and moral of the nation.

Ideally, Islamic Religious Education
(PAI) able to be the basis of other educa-
tion, as well as being one of the measures in
building national character (Nation charac-
ter building) and the personality of the
learner is balanced both in intelligence quo-
tient (IQ), emotional quotient (EQ) and
spiritual quotient (SQ) (Agustian, 2003, p.
175). More pronounced in Law Number 20
Year 2003 on National Education System,
that the implementation of PAI in madrasas
includes planning, implementation and
assessment systems should be well planned,
integrated, and sustainable with regard to all
aspects of the student whether cognitive,
affective and psychomotor.

Various efforts have been made by
the government to improve the quality of
National Education, namely through the de-
velopment and improvement of curriculum,
improvement of evaluation systems, devel-
opment of learning materials, procurement
of books and tools of learning, improve-
ment of education infrastructures, increased
the teacher kompentence, as well as im-
proving the quality of school leadership. As
a formal educational institutions, implemen-
tation of education in Madrasah should
refer to the National Education Standards.
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Islamic Religious Education Learning
at the school is dependen on factors educa-
tors or teachers. Teachee is one component
that has an important role Because in ad-
dition to as exemplary figure and teacher
also as a facilitator, administrator, motiva-
tor, counselor, organizer, and Evaluators.
The role of the teacher as a manager of
learning (learning manager) requires teach-
ers to manage and create a climate condu-
cive learning and fun in order to form the
religious competence of students as a whole.
Additionally, the learder and Teachers PAI
demanded to be resilient and creative in
order to create a conducive learning envi-
ronment Islamic Education.

The creation of a religious atmosphere
in madrasah namely by utilizing a mosque
or prayer room to pray and practice acti-
vities of worship, selebration Islamic great
days, the religious broadcasting, convey the
values of religious and moral messages to all
subjects, utilizing the religion figures in the
communities as a learning resource, and the
availability of religious laboratory. All of
them would help to achieve the learning
objectives of the maxsimal Islamic education.

Improving the quality of education be
conducted continuously by improving the
quality of learning in all fields of study, so
that the education goals can be achieved
effectively and more efficient. Focus or di-
rection in improving the quality of edu-
cation is achieved the educational goals as
the ability of an intact self-learners, which
include the ability of academic or intellec-
tual capital, and moral capacity or moral ca-
pital (Zamroni 2005, p. 1). Both the author-
ized capital is the capital required to im-
prove the quality of education.

Duties and responsibilities of Islamic
Education in Madrasah Aliyah not only on
religious teacher, but also the responsibility
of the madrassa as a whole. Madrasah en-
vironment should support and be a labora-
tory for the study of Islamic education.
Improving the quality of learning requires
efforts enhancement the whole evaluation
learning program because the nature of the
learning quality is the quality of the learning



implementation program that has been
designed.

Improving the quality ofthe program
implementation requires enhancement in
aspects of other programs, such as program
designing and program components. Im-
proving the quality of the learning program
components includes: learning objectives,
teachers, students, materials, sources of
learning materials, as well as the learning
facilities.

Based on the results of preliminary
research conducted at several research sites
which concluded that: (1) input as input in
learning, namely learning completeness in-
adequate facilities, especially the subjects of
jurisprudence requiring laboratory practice;
(2) the learning process associated with the
performance of teachers in the classroom,
the teacher is still dominated learning; and
(3) assessment of learning outcomes they
prefer the cognitive, while affective and
psychomotor were the less noticed.

Research  conducted  Schneider
(Motrison, Mokasi, & Cotter, 2000, p. 5)
concluded that the physical environment of
the classroom or learning facilities had a
significant impact on student learning and
teacher performance. Classrooms were un-
comfortable, hot, cold and many people
were passing so as an obstacle to achieve
the better learning. the next Results of re-
search conducted by Sudjana (2002, p. 42)
showed that 76.6% of student learning out-
comes were influenced by the performance
of teachers, it can be seen the ability of
teachers to teach contributed 32.43%, mas-
tery of the subject matter contributed 32, 38
% and the attitude of teachers to the
subjects contributed 8.60%. While research
conducted Wahyudi (2003, p. 1) proveded
that there was strong correlation between
student achievement in a class with moods
or social environment created in the class.

Based on preliminary studies and em-
pirical data mentioned above, to more opti-
mize the results of the evaluation of the
Islamic learning Education in Madrasah
Aliyah, an evaluation of the learning prog-
ram needs to be made more comprehen-

Jurnal Penelitian dan Evalnasi Pendidikan
Volume 21, No 1, June 2017

sive, with scope of program not only the
aspect of learning outcomes, but also
included the aspect of the learning process.

Ideally Madrasah Aliyah according to
Saleh, (2004, p.47) produced a profile that
describe graduations as follows: (1) had the
faith and piety in accordance with the
teachings of his religion, (2) had a base
value humanioran to implement a unity in
life, (3 ) master academic ability and skills as
well as the ethos of learning to continue
education, (4) Converting academic ability
and life skills in local and global commu-
nities, (5) the ability of expression, appre-
ciated art and beauty, (6) has the ability to
exercise, maintaining healthy, build endu-
rance and physical fitness, (7) participated
and nationality insight into the life of
society, nation and state as a democracy.

Islamic Education in Madrasah Aliyah
needs colaborate between knowing (know-
ing), doing (practice), and being (live), so
that the necessary adaptation learning prog-
ram evaluation that is implemented. Mardapi
(2000, p. 2) explained that the evaluation in
the field of education in review of the target
can be divided in two parts, namely the
evaluation of macro and micro evaluation.
Evaluation of macro targets are education
programs in general, the program planned
to improve education. Evaluation of micro
frequently used at the classroom level. So
the micro evaluation targets are learning in
the classroom program.

Evaluation of the learning program is
more important is how the learning of Isla-
mic Education could be evaluated in a pro-
fessional manner, so provided the accurate
and comprehensive information. It required
a program evaluation model specifically de-
veloped to evaluate the components of the
learning program that is implemented.

In order to achieve successful learn-
ing programs PAI in madrasa, requred the
suitable evaluation model so could provide
the accurate information to stakeholders and
more important to the parties concerned,
especially the leadership of madrasas, both
in terms of content, scope and format of
evaluation to improve the learning program.
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This study developed an evaluation
model of Islamic Religious Education
Learning program (PAI) at Madrasah Ali-
yah. Evaluation model developed was limit-
ed to components: (1) the evaluation
procedure (2) the evaluation instrument, (3)
the evaluation guide. Therefore, the prob-
lem would be examined in this study, as
follows: (1) how the evaluation model of
learning programs PAI to provide the com-
prehensive information, axactly and accu-
rate, and could contribute the benefit to the
leadership and the teacher of Madrasah?, (2)
how the suitability evaluation model of
learning program PAI at Madrasah Aliyah
valid and reliable? and (3) how the effec-
tiveness of the learning program evaluation
model developed?

Based on the formulation of the
problem mentioned above, the purpose of
research and development are as follows:
(1) develop a model evaluation of learning
programs that provide comprehensive in-
formation, exactly and accurate, (2) find out
the suitability evaluation model of learning
programs are valid and reliable, and (3 ) find
out the effectiveness evaluation model of
learning programs developed.

Research Methods

This research is development research
(research and development), which aims to
produce a product in the form of a model
of evaluation, namely the learning evalua-
tion program of Islamic education in Mad-
rasah Aliyah. The research model used based
the models of the research and develop-
ment by Borg & Gall (1993, pp. 275-270),
which consists of ten steps: (1) research and
information colecting, (2) planning, (3) the
first product development , (4) the primary
trials, (5) the revision of major products, (0)
the trial primary, (7) the revision of opera-
tional product, (8) trial field operations, (9)
the revision of the product, and (10) the
dissemination and implementation.

Ten steps which refer to the devel-
opment of research models Borg & Gall to
adjust into three steps, namely: (1) pre-
development stage models, (2) the stage of
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the model development, and (3) the stage
field operational (test model). Pre-develop-
ment stage models conducted with obser-
vations, interviews, and documentation by
the teachers and the headmaster as well as
reviewing relevant literature and research.

The development phase was done by
determining the model of program evalu-
ation with validation instrument colleagues
(first draft), validation expert (expert judg-
ment), and the drafting II. The field opera-
tional phase (test model) was done with
Phase I trial (legibility), Phase II trial (feasi-
bility), and Phase I1I trial (field operations).

The Subjects in this study consists of
the students, teachers and headmaster. the
sampling technique was done by purposive
random sampling, namely the classified of
the good quality, medium, and low. Madra-
sah was used as test subjects were 15 mad-
rassas, which was divided into five good
quality madrasas, 5 medium quality madra-
sa, and 5 Madrasa are low quality. Madrasah
is spread several Ministry of Religious
Regency/City region of Southeast Sulawesi
province.

Data in this research are quantitative
and qualitative data. Data collection techni-
ques by used interviews, observations, ques-
tionnaires, and documentation. The research
instruments was the assessment sheet, inter-
view guidelines, observation guidelines,
questionnaires, documentation guidelines,
and sheets of observations, and tests.

Validity of the instrument in this stu-
dy included content validity (content vali-
dity), and construct validity. The content
validity obtained from the judging of the
Experts and teacher of PAI towards the re-
search instruments that had been prepared
by using the formula Aiken's V. Testing of
validity and reliability construct consist of
the feasibility of the instrument by using
using the correlation product moment and
Alpha Cronbach, whereas the suitability
model of the instrument used confirmatory
factor analysis (CFA) by using lisrel prog-
ram 8.70.

The parameters was used for testing
the validity namely used the product mo-



ment correlation whereas reliability test
used Cronbach Alpha. Validity viwed from
coefficient r> 0.3 (Norusis, 1986, p. 12). To
establish the reliability of the constructs,
used Cronbach's Alpha formula is at least
0.7. While testing the suitability of theore-
tical models with empirical data evaluation
model in this study refers to the criteria of
Goodness of Fit (GOF) is the Root Mean
Square Error of Approximation (RMSEA)
<0:08; Chi-Square were obtained from the
test has a probability greater than 0.05 (p>
0.05), and Normet Fit Index (NFI), Compa-
rative Fit Index (CFI), and Googness of Fit
Index (GFI)> 0.90.

Finding and Discussion
Pre-development Stage

The results of observation, interviews,
and data documentation on pre-develop-
ment stage became the base as need assess-
ment for developing model evaluation prog-
ram learning of Islamic education in Madra-
sah Aliyah. Results of studies development
modal evaluation lerning program then
combined with the results of the literatures
related to the program evaluation model,
then translated in initial model. This initial
product was developed of the model CIPP
that has two stages of evaluation namely a
process, and learning outcomes, hereinafter

Jurnal Penelitian dan Evalnasi Pendidikan
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the evaluation model program named EPH
models, as presented in Figure 1.

Product Development Phase

Based on the results of the pre-devel-
opment studies then performed subsequent
drafting of the prototype model evaluation
development of Islamic Religious Educa-
tion Learning program at Madrasah Aliyah.
The prototype consists of: (1) components
and procedures learning program evaluation
model of Islamic education in Madrasah
Aliyah, (2) the istruments of learning proc-
ess, and learning outcomes, and (3) the using
of manual evaluation model learning prog-
rams. The products had been designed as a
first prototype that was developed through
self evaluation validated by experts of Isla-
mic education, and expert PEP, (expert re-
view) based on the contents, and language.
The validation method used the peers in-
strument validation and the Delphi tech-
nique.

Experts and Teachers PAI provided
feedback and agreed with the evaluation
procedures components, instruments, and
evaluation guidelines. The results of valida-
tion model evaluation program developed,
the item’s score used a calculation coeffici-
ent item Aiken's V, as presented in Table 1.

Table 1. Summary Of The Result Validation model Evaluation (Model EPH)

Evaluation Procedure  Learning Process

Learning Outcomes

Evaluation Guidlines

Teacher Expert Teacher Expert Teacher Expert Teacher Expert
0.88 0.79 0.79 0.88 0.75 0.88 0.88 0.88
0.83 0.75 0.75 0.79 0.75 0.79 0.71 0.79
0.75 0.75 0.75 0.83 0.75 0.79 0.75 0.83
0.83 0.83 0.75 8;2 0.75 0.75 0.79 8.22
0.75 0.75 0.79 0.3 0.75 0.83 0.79 :
0.83 0.83 0.88 0.8 0.79 0.79 0.79 0.83
0.75 0.75 0.88 0.88 0.71 0.75 0.71 0.75
0.75 0.75 0.88 0.71 0.75 0.75 0.71 0.75
0.75 0.71 0.71 0.75 0.75 0.75 0.71 0.79

0.75 0.75 0.83 0.83 0.71 0.75
0.75 0.83
0.79
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Figure 1. Model EPH

Based on the range of values Aiken's
V between 0 and 1.00, then the Table 1, it
could be said that the evaluation model
program used has a good coefficient of con-
tent validity (content validity coefficient), be-
cause all Aiken's V above 0.7 (Azwar, 2013,
p. 113).

The Ttrial Results EPH Model
Test Limited

Implementation of the limited trial
conducted with 3 subjects trial namely head-
master and 13 teachers. The trial was design-
ed to collect information related to the legi-
bility of the model, in order to achieve the
criteria of effective models, and practical.
Information focused on the model regibility
at the time used. The trial legibility eva-
luation models in the first phase were: (1)
the legibility of the evaluation procedures,
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(2) the legibility of quality learning instru-
ments, (3) instrument of learning outcomes,
and (4) the legibility of the evaluation guide-
lines.

Assessment used a scale 5 the lowest
score is 1, and the highest score 5. Based on
the scores obtained on each item instru-
ment, calculated the average score in points
of the instrument. More results were pre-
sented in Table 2.

Table 2. Summary of Results Regibility
Test Evaluation Model Program

Number Legibilty 18\5;2
1. Evaluation Procedure 4,55
2. Process of Instrument 4.45
3. Results of Instrument 4.40
4. Evaluation Guidelines 4.40




Table 2 showed all the components
of program evaluation models in category
score of more than 4, it means that all com-
ponents of the program evaluation model
included in good classification and could be
used.

Legibility Test Results Cognitive and Affective
Domains

Legibility tests about the cognitive
and affective limited involving students class
X and class XII, the number of students 15
people from three madrasas. Trial limited
legibility was focused on aspects of the in-
structions clarity answering test, commu-
nicative language used, the choice of words
that easy to understand, the structure of
sentences was not complicated, and the sen-
tences were not multiple interpretations.
Assessment using a scale 5 a minimum
scorel, maximum score 5. The results of
summery mean score legibility aspect of the
instrument can be presented in Table 3.

Table 3. Summary of legibility the
Cognitive and Affective
Instrument test

g Mean

Number Legibility Score
1. Cognitive domain test 4.6
2. Affective domain test 4,6

The mean whole score legibility trial
results, that there were legibility test
instrument about the cognitive and affective
category of the mean total score more than
4. The mean total of this score if converted
to the assessment criteria of quantitative
data into qualitative data with a scale of 5
was set into a good category test.

The Main trial

At primary trial, there are two in-
struments which have been tested, namely:
(1) instrument of learning process that
includes: teacher performance, learning mo-
tivation, classroom climate, and utilization
of learning facilities, and (2) the evaluation
instrument learning outcomes consist of:

Jurnal Penelitian dan Evalnasi Pendidikan
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instrument test questions cognitive, affec-
tive domain rubric tests and observation
sheet rubric psychomotor.

Results of Instruments Learning Process

The main trial of the instruments
learning process intended to indicate the
feasibility of instruments, namely by estima-
ting the instrument reliability and validity of
the instruments used in this study. Based on
the analysis with SPSS 19.00 for windows,
can be indicated the index. The parameters
used in testing validity by using the product
moment correlation whereas reliability test
with Cronbach Alpha. Validity viwed from
coefficient r > 0.3 and reliability of Cronbach
alpha coefficient > 0.7. Results summary
SPPS all print out can be presented in table
4.

Table 4. Results of Testing Instrument
Evaluation Model Learning

Process
Aspect Loading  Apha
Factor Cronbach
Teacher 0.551-0.642 0.731-0.793
Performance

Learning Motivation 0.430-0.637  0.719-0755

(Students)
Students Teachers
1 li
Classroom Climate ) 110 )53 0.447.0.674
Utility of learning
Vasilities Fasilitas
(Teacher)

0.446-0.843 0.889

Table 4 shows all the instruments
components of the model evaluation learn-
ing process are valid and reliable, because
the loading factor > 0.3 and reliability of
Cronbach alpha coefficient> 0.7.

Results Instruments Learning Outcomes

Trial learning achievement test con-
sist of: instrument of cognitive domain,
affective rubric, and psychomotor observa-
tion rubric sheet. Trial cognitive learning
outcomes instrument, designed to indicate
the feasibility model of the instrument,
namely by estimating the instrument validity
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and reliability of the instrument used in the
study. The test results presented in Table 5.

Table 5. Results of Testing Instrument
Evaluation Model Learning

learning process viewed with some criteria
Goodness of Fit is Root Mean Square Error
of Approximation (RMSEA) <0:08; Chi-
Square were obtained from the test has a
probability greater than 0.05 (p> 0.05), and

Outcomes Normet Fit Index (NFI), Comparative Fit
Instrument loading Alpha Cronbach Index (CFI), agd Googness of Fit Index
Test factor (GFI)> 0.90. Visually model of CFA results
Cognitive ~ 0.413-0.806  0.750 - 0.789 were presented in Figure 2.
Affective 0.418 - 0.680 0.714 - 0.788 Maeri =0
Psychomotor - 0.6196 - 0.7256 Kavktee |3

Table 5. The results of the loading
factor and Cronbach Alpha showed all in-
strument components of learning outcomes
is valid and reliable, because the coefficient
r > 0.3 and reliability of Cronbach alpha
coefficient > 0.7.

The Results of Operations trials

CFA testing designed to evaluate the
ability of the components were developed
to be manifest, then used to reflect the
variables evaluated. Two components tobe
focus in learning program evaluation model
of Islamic education is a learning process
and results.

Learning Process

The learning process was reflected by
the three latent constructs, namely teacher
performance, student motivation and class-
room climate. Results of second order CFA
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Figure 2. CFA Second Order Learning
Process

Manifests of a latent variable beside
to reflect significantly also should be uni-
dimensional. These properties were evaluat-
ed by testing consruct reliability. The test
results consruct reliability (CR) learning
process are presented in Table 15. The test
results Consruct Reliability Scond Order
can be presented in Table 6.

Table 6. Test Results Consruct Reliability (CR) Second Order Learning Process

No Conctruct Manifests Iy E CR
Materials 0.700 0.5100
Character 0.540 0.7084
1 Teacher Performance Planning 0.470 0.7791 0.7917
Method 0.790 0.3759
Rating 0.760 0.4224
Orientation 0.610 0.6279
) o Anticipation 0.560 0.6864
2 Student learning motivation Inovation 0,790 04816 0.7258
Responsibility 0.630 0.6031
3 Classroom climate climate 1 0.0000 1
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Based on these results known that the
construct has a coefficient CR> 0.7, it
means significant in reflecting latent con-
structs reflected, so that the components of
the learning quality process in the learning
program evaluation model of Islamic edu-
cation was proper to use (Hair, Black,
Babin, & Anderson, 2010, p. 92).

Learning outcomes

Learning outcomes reflected by the
results of learning in cognitive, affective,
and psychomotor domains. The implemen-
tation of learning program evaluation model
be adapted with domain measured. Subject
to the implementation of the model to
evaluate the cognitive domain was not the
same as the affective and psychomotor do-
mains. Therefore CFA testing performed
on each construct.

Cognitive Domain

Evaluation of cognitive lesson do-
main PATI in Madrasah Aliyah consisted of
subjects Qur'an Hadits, Morals, Figh and
Islamic Cultural History (ICH).

Knowledge of Al- Qur’an and the
Hadis reflected by ten manifest grouped in-
to three constructs, namely definition, basic
understanding of the content, and function-
ality of the Qut'an. Second order CFA re-
sults are presented in Figure 3. The coef-
ficient of chi-square = 41.31 with p value =
0.10198 > 0.05 indicated measurement mo-
del Quran-Hadith suitable with the popu-
lation. When viewed from the other GOF
parameters such as NFI, CFI and GFI
more than 0.9. and RMSEA =< 0.08 indi-
cates that the model was fit so it was not
necessary to change the model. Visually
model of CFA results are presented in
Figure 3.

Akidah akhlak was reflected by four-
teen manifest, which are grouped into four
constructs, namely the principles of Akidah,
Tauhid, Syirig, and Morals. Second order
CFA results were presented in Figure 4.
The coefficient of chi-square = 83.78 with
p value = 0.16167 > 0.05 indicate that mea-
surement model of akidah akhlak suitable

Jurnal Penelitian dan Evalnasi Pendidikan
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with the population. GOF parameter values
such as NFI, CFI and GFI more than 0.9.
and RMSEA = 0.029 < 0:08 indicates that

the model fit. Visually model of CFA results
are presented in Figure 4
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Fikih was reflected by twelve manifest
grouped into four constructs, namely Prin-
ciple of Worship, alms Law, sacriface Wis-
dom, and the pilgrimage law. Results of
second order CFA was presented in Figure
5. The coefficient chi-square = 61.56 with p
value = 0.17116 > 0.05 indicates measure-
ment model of fikih was suitable with the
population. GOF parameter values such as
NFI, CFI and GFI more than 0.9. and
RMSEA = 0.030 < 0.08 indicated that the
model fit. Visually model of CFA results are
presented in Figure 5.

Islamic Cultural History was reflected
by the ten manifest, which are grouped into
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four constructs, namely: Understanding
exemplary preaching Prophet in guiding the
people, Understanding the leadership issue
of Muslims after the Prophet's death, Un-
derstanding the probelem of islamic leader-
ship after death Muhamad prophet, under-
standing the islamic development at the
middle period clasical or the golden age and
Understanding the development of Islamic
in the medieval period/the dark age. Second
order CFA results were presented in Figure
6. The coefficient of chi-square = 42.25
with p value = 0.06811 > 0:05 indicates that
measurement model of Islamic Cultural
History fits with the population. GOF
parameter values such as NFI, CFI and GFI
more than 0.9. and RMSEA = 0.064 =< 0:08
indicates that the model fit. Visually model
of CFA results are presented in Figure 0.

Testing unidimensionality at the se-
cond order gained coefficient Consruct relia-
bility > 0.7 for each construct. it Means that
each manifest used to reflect the construct
was unidimensional (Hair et al., 2010, p.
92). Results Consruct Reliability Second Oz-
der. Learning Outcomes Cognitive Domains
were presented in Table 7.

Table 7. The Results of Consruct Reliability
Test (CR) Scond Order Learning
Outcomes Cognitive Domains

Construct A E CR

Al-Qur’an 0.57-0.93  0.1351-0.6751 0.8050-0.8250
Hadis

Akidah
Akhlak

Fikih 0.69-0.84  0.2944-0.5239 0.84-0.828
SKI 0.52-1 0-0.7296 1- 0.714

0.66-0.83  0.439-0.5376  0.8050-0.8250
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Based on the significant results of the
manifest and latent constructs reflected;
unidimensional nature manifest in the se-
cond group order, and constructs in the first
order. Then the Islamic Cultural History
component in the learning program evalua-
tion model of Islamic education is proper to

be used.

Affective Domain

Affective domain was reflected by
twelve manifest grouped into four con-
structs, namely: Interests (label: L intrestst),
Attitude (label: L attitude), Discipline (label:
LDicipline), and Cooperation (label: L coop-
eration). Results of second order CFA wa
presented in Figure 7. The coefficient of
chi-square = 118.66 with p value = 0.08680
> 0:05 indicated that measurement model of
affective domain was suitable with the po-
pulation. GOF parameter values such as
NFI, CFI and GFI more than 0.9. and
RMSEA = 0.023 = 0:08 indicates that the
model fit. Visually model of CFA results
were presented in Figure 7.

Testing unidimensionality at the se-
cond order gained coefficient Consruct relia-
bility > 0.7 for each construct. it Means that
each manifest used to reflect the construct



was unidimensional (Hair et al., 2010, p. 92).
Results Consruct Second Otrder Reliability
Domains Affective presented in Table 8.
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Table 8. The results of Consruct Reliability
Tes (CR) Scond Order Affective
Domains
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Psychomotor Domain

Psychomotor learning outcomes was
presented through the practice of ablution
and prayer. The measurement is reflected
by nineteen manifest that grouped in two
constructs, namely: the practice of ablution
and prayer. the Second order CFA results
were presented in Figure 8. The coefficient
of chi-square = 148.08 with p value =
0.09726 > 0.05 indicates that Psychomotor
Domains measurement model was suitable
with the population. GOF parameter values
such as NFI, CFI and GFI more than 0.9.
and RMSEA = 0.041 = 0.08 indicated that
the model fit. Visually model of CFA results
were presented in Figure 8.
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Based on the significant results of the
manifest and latent variables constructs was
reflected, unidimensional nature manifest in
the second group order. Then the affective
component in the learning program evalua-
tion model of Islamic education is proper to
be used.

Figure 8. CFA Second Order Psychomotor

Testing unidimensionality at the se-
cond order gained coefficient Consruct re-
liability> 0.7 for each construct. Means
each manifest used to reflect the construct
is unidimensional (Hair et al., 2010, p. 92),
as the result of second order reliability
construct ablution and prayer practices were
presented in Table 9.

Based on the significant results of the
manifest and latent constructs was reflected
unidimensional nature of the group's ma-
nifest in the second order, and constructs
the first order. So the psychomotor compo-
nent on evaluation model of Islamic educa-
tion learning programs is proper to be used.
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Table 9. The Results of Construct
Reliability Test (CR) Sconde Order
Learning Process

Number Construct Manifest ), E CR

Rat3PW1 0.52 0.7296
Rat3PW2 0.56 0.6864
Rat3PW3 0.56 0.6864
Rat3PW4 0.98 0.0396 0.860
Rat3PW5 090 0.19
Rat3PW6 0.68 0.5376
Rat3PS1 0.44 0.8064
Rat3PS2  0.46 0.7884
Rat3PS3  0.65 0.5775
Rat3PS4 0.47 0.7791
Rat3PS5 0.82 0.3276
Rat3PS6  0.65 0.5775
Rat3PS7 0.52 0.7296 0.874
Rat3PS8 0.80 0.36
Rat3PS9 0.51 0.7399
Rat3PS10 0.47 0.7791
Rat3PS11 0.85 0.2775
Rat3PS12 0.54 0.7084

Ablution

Practice

Praying
Paractice

Study of the Last Product

Model of EPH has been tested, both
quantitative and qualitative. The trial results
quantitatively in medium scale by using
SPSS program and field operations (opera-
tional field testing) used CFA confirmatory
analysis program, the results showed that
the model evaluation instrument EPH it
have been fullfilled reliability coefficient, the
items of have a instrument were valid, and
the model was fit. Further test results are
qualitatively EPH model evaluation, the re-
sults showed that the implementation of the
evaluation model was practical, effective,
and efficient.

Evaluation EPH models have been
equipped components and evaluation pro-
cedures, the learning process instruments,
instrument results (outputs) of learning, eva-
luation guidelines was very detailed and
clear. Thus the model was applied in Mad-
rasah Aliyah (MA), MTs (MTs), can also be
applied to public schools (SMA and SMP).

Characteristics of Evaluation Model

(1) The model is used to evaluate the learn-
ing Islamic education program in Mad-
rasah Aliyah
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(2) The Evaluation model is the internal
evaluation conducted by headmater and
teachers to monitor the learning proc-
ess and learning outcomes

(3) the Model evaluation learning program
has two components evaluating learn-
ing programs, namely the evaluation of
the learning process and evaluation of
learning outcomes.

(4) Using of this model is not dependen on
a particular learning program evaluation
model that implemented by headmaster
and PAI teachers.

(5) EPH model can be applied to Curricu-
lum 2013

(6) This model is open for further develop-
ment, and have not become the final
product.

Implication of Evaluation Model

(1) Evaluation EPH models is very com-
plete and comprehensive to evaluate
learning process that includes evalu-
ating teacher performance, student mo-
tivation, classroom climate, and utiliza-
tion of learning facilities, conducted
headmaster and teachers PAI

(2) Evaluation EPH models is very com-
plete and comprehensive to evaluate
learning outcomes include: evaluation
of learning outcomes cognitive, affec-
tive, and psychomotor, committed
teachers Islamic education

(3) This model is very practical to use, easy
tobe understood by the user, and easy
tobe implemented at the islamic school
or public school.

Research Limitations

(1) The evaluation process have not in-
volved the external parties that are in-
dependent but rely solely on the ratings
of internal madrassas so it is possible
there is an element of subjectivity as-
sessment of implementing.

(2) Requires substantial costs mainly related
to the implementation of testing, valida-
tion experts, practitioners, as well as re-
gibility test. High financial also influ-
enced by the location of the research is
so far.



(3) Limitations of validator involved in this
study were derived from a limited
number of PAI teachers.

Conclusions

Conclusion based on results of this
research consists of: (1) evaluation model of
Islamic Education Learning program devel-
oped consist of: (a) the evaluation proce-
dures, (b) the evaluation instrument (c) the
evaluation guide; (2) according to experts,
PAI Teachers and headmaster of Madrasa,
procedures, instruments, and evaluation
guidelines are already well developed, 3)
The instrument developed entirely wvalid
(load factor> 0.3), reliable (CR> 0.7), and
qualify as a fit model (RMSEA =0.08 and
NFI, CFI and GFI> .90). and 4) the
assessment of the experts, PAI teacher and
headmaster, EPH models asserted effective,
practical, and easy to use, supported with a
valid and reliable instrument.

Based on the conclusions of research,
socould be suggested that: (1) the user
should read and understand guidelines to
the models that have been prepared, (2) the
instruments are given to students adjusted to
the phase of the evaluation is continuing,
time, and the right conditions, (3) using mo-
dels EPH, can be adapted to the purpose,
useful and level of desired program, (4) in
learning process teachers should be able to
be a good guidance, maintain the perfor-
mance, creating a conductive classroom cli-
mate, motivating, utilize of learning facilities
in order to reach the good learning students
achievements, and (5) this product should
be used as guidelines in evaluating the learn-
ing process and learning outcome PAI be-
cause it able to reach the side of the cogni-
tive, affective, and students’ psychomotor
comprehensively.
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Abstrak

Studi ini menggunakan simulasi Monte Carlo dilakukan untuk melihat pengaruh ukuran sampel
dan intraclass correlation coefficients (1CC) terhadap bias estimasi parameter wultilevel latent variable
modeling. Kondisi simulasi diciptakan dengan beberapa faktor yang ditetapkan yaitu lima
kondisi ICC (0.05, 0.10, 0.15, 0.20, 0.25), jumlah kelompok (30, 50, 100 dan 150), jumlah
observasi dalam kelompok (10, 20 dan 50) dan diestimasi menggunakan lima metode estimasi:
ML, MLF, MLR, WLSMV dan BAYES. Jumlah kondisi keseluruhan sebanyak 300 kondisi
dimana tiap kondisi direplikasi sebanyak 1000 kali dan dianalisis menggunakan software Mplus
7.4. Kriteria bias yang masih dapat diterima adalah < 10%. Hasil penelitian ini menunjukkan
bahwa bias yang terjadi dipengaruhi oleh ukuran sampel dan ICC, penelitian ini juga
menujukkan bahwa metode estimasi WLSMV dan BAYES berfungsi lebih baik pada berbagai
kondisi dibandingkan dengan metode estimasi berbasis ML.

Kata kunci: multilevel latent variable modeling, intraclass correlation coefficients, Metode Markov Chain
Monte Carlo

THE IMPACT OF SAMPLE SIZE AND INTRACLASS CORRELATION
COEFFICIENTS (ICC) ON THE BIAS OF PARAMETER ESTIMATION IN
MULTILEVEL LATENT VARIABLE MODELING: A MONTE CARLO STUDY

Abstract
A monte carlo study was conducted to investigate the effect of sample size and intraclass
correlation coefficients (ICC) on the bias of parameter estimates in multilevel latent variable
modeling. The design factors included (ICC: 0.05, 0.10, 0.15, 0.20, 0.25), number of groups in
between level model (NG: 30, 50, 100 and 150), cluster size (CS: 10, 20 and 50) to be
estimated with five different estimator: ML, MLF, MLR, WLSMV and BAYES. Factors were
interegated into 300 conditions (4 NG X 3 CS X 5 ICC X 5 Estimator). For each condition,
replications with convergence problems were exclude until at least 1.000 replications were
generated and analyzed using Mplus 7.4, we also consider absolute percent bias <10% to
represent an acceptable level of bias. We find that the degree of bias depends on sample size
and ICC. We also show that WLSMV and BAYES estimator performed better than ML-based
estimator across varying sample sizes and ICC’s conditions.
Keywords: multilevel latent variable modeling, intraclass correlation coefficients, Markov Chain Monte
Carlo method
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Pendahuluan

Dalam bidang penelitian sosial terka-
dang diperoleh struktur data yang merupa-
kan data hirarki (hierarchical). Data yang ter-
struktur hirarki merupakan data yang timbul
karena individu-individu terkumpul dalam
kelompok-kelompoknya, dimana individu-
individu dalam kelompok yang sama me-
miliki karakteristik yang cenderung sama.
Struktur hirarki mengindikasikan bahwa da-
ta yang dianalisis berasal dari beberapa /level,
dimana /eve/ yang lebih rendah tersarang
pada /eve/ yang lebih tinggi. Permodelan /-
tilevel umumnya digunakan pada data yang
berstruktur hirarki  (clustered, nested) (de
Leeuw & Meijer, 2008; Kreft & de Leeuw,
1998; Raudenbush & Bryk, 2002). Ada dua
masalah utama yang mungkin muncul aki-
bat mengabaikan struktur hirarki. Pertama,
jika analisis dilakukan dengan mengumpul-
kan data unit /eve/ rendah ke unit /eve/ tinggi
(aggregation), maka banyak informasi yang hi-
lang dan analisis statistika menjadi kehilang-
an kekuatan. Kedua, apabila seorang peneli-
ti tidak hati-hati dalam menginterpretasi ha-
sil maka akan menimbulkan kesalahan se-
perti menganalisis data pada salah satu /eve/
dan merumuskan kesimpulan pada /ee/ lain.
(Kaplan, Kim & Kim, 2009; Muthén, 1994).

Metode analisis data pada umumnya
menggunakan asumsi berupa penyederhana-
an bahwa data yang telah diperoleh sebagai
simple  random  sample dari suatu populasi
tertentu. Ini melibatkan asumsi independently
and identically distribured observartion (IID). Da-
ta pendidikan banyak yang, bagaimanapun,
diperoleh melalui, desain sampel yang kom-
pleks, seperti multistage sampling yang melibat-
kan pengamatan berbentuk c/uster di mana
asumsi IID tidak realistis. (Muthén, 1991).
Multistage sampling digunakan ketika sampel
diambil secara acak dari unit yang lebih
tinggi dan disampel dari populasi yang lebih
besar dari unit tersebut. Hasil pengambilan
sampel menggunakan metode multistage
sampling pada data hierarki yang terstruktur
(misalnya, siswa berkumpul di dalam satu
unit kelas), membuat residual bergantung
pada variasi between-cluster. Skor pada varia-
bel yang diamati dari anak-anak dalam satu
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kelas mungkin lebih mirip daripada anak-
anak di kelas yang berbeda, misalnya. Apa-
bila mengabaikan struktur data hirarki dapat
terjadi bias pada estimasi hubungan antar
item (Geldhof, Preacher & Zyphur, 2014).

Selama bertahun-tahun, pemodelan
multilevel telah mengalami perkembangan
yang sangat pesat dan aplikasi untuk meng-
klaim bahwa pemodelan multilevel sekarang
tegas berlindung di berbagai metodologi un-
tuk penelitian ilmu sosial dan perilaku. Sela-
in itu, saat ini telah banyak dilakukan untuk
mengintegrasikan model bertingkat dengan
structural equation modeling (SEM) sehingga
memberikan metodologi umum yang dapat
menjelaskan masalah kesalahan pengukuran,
mediasi, dan simultanitas. Hal ini berguna,
karena itu, untuk memberikan gambaran ten-
tang metodologi, memeriksa perkembang-
an terbaru, dan menawarkan jalan untuk
upaya penelitian masa depan (Kaplan, Kim
& Kim, 2009).

Dalam berbagai kasus, penggunaan
metode CFA yang di desain untuk data ber-
struktur single-level akan menyebabkan bias
pada estimasi parameter dan standard error
(Julian, 2001). MCFA yang merupakan sub-
model dari MSEM, telah dikembangkan un-
tuk mengatasi permasalahan ini. (Muthén &
Asparouhov, 2009). Tetapi teknik ini bukan
merupakan teknik dengan sampel kecil. Se-
cara khusus, teknik ini dapat digunakan
untuk data yang memiliki jumlah kelompok
yang cukup besar, setidaknya sekitar 50-100.
Seperti yang kemukakan oleh Cronbach
(Muthén, 1991), jika terbentur biaya, mung-
kin lebih baik mengamati siswa per kelas
yang lebih sedikit untuk membantu menam-
bah kelas yang lebih banyak. Sejalan dengan
pendapat tersebut Hayes (2006) juga ber-
pendapat bahwa permodelan wultilevel meru-
pakan prosedur dengan ”sampel yang besar”,
yang berarti bahwa analisis matematika dan
asumsi teoritis yang mendasari statistik yang
dihasilkan oleh permodelan multileve/ dida-
sarkan pada analisis statistik yang dihitung
dalam sampel yang besar. Seperti biasa,
betapa besar cukup besar adalah pertanyaan
yang sulit dijawab, karena tergantung pada
banyak hal. Lebih parah lagi, ukuran sampel
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yang dibutuhkan adalah fungsi dari kedua
jumlah unit /ve/ 1 dan jumlah unit leve/ 2.

Dalam mendesain penelitian zulti-
level, peneliti harus memberi perhatian pada
berbagai permasalahan terkait ukuran sam-
pel dan bagaimana distribusi dari individu
dalam unit yang akan diteliti (Heck &
Thomas, 2015). Sejalan dengan pendapat
tersebut, ukuran sampel yang cukup meru-
pakan salah satu masalah yang paling pen-
ting dalam pemodelan muitileve/, Kondisi de-
sain yang paling dasar seperti sejumlah ke-
lompok pada setiap tingkat analisis dan
ukurannya menentukan kemampuan untuk
memperoleh hasil estimasi koefisien regresi
yang #nbiased serta standard errors dengan be-
saran yang masih dapat diterima dan keku-
atan tes (Laszkiewicz, 2013; Snijders, 2005).

Selain itu, Busing (Laszkiewicz,
2013) menemukan ukuran sampel yang tidak
mencukupi (10 sampai 50 kelompok dengan
5 atau 10 orang) mungkin menjadi penye-
bab yang membuat model menjadi tidak
kon-vergen. Meskipun sifat asymptotic dari
estimator pada model multilevel (seperti
REML atau IGLS), penggunaan ukuran sam-
pel yang lebih besar menjamin pengurangan
bias, di tengah ketertarikan mengetahui ba-
tas bawah dari sampel (Mass & Hox, 2005).
Dengan demikian, ukuran sampel yang me-
madai (cukup) bisa dianggap sebagai sampel
minimum, yang menjamin wnbiasedness (atau
lebih tepatnya: ukuran bias yang masih bisa
diterima).

Perbedaan pada estimasi parameter
dengan metode single-/eve/ dan dibandingkan
dengan metode clustering (model multilevel)
bergantung pada beberapa aspek dari data.
(Pornprasertmanit, Lee & Preacher, 2014).
Dengan pengukuran konstruk tingkat c/uster,
berbagai langkah-langkah pengukuran digu-
nakan untuk mengevaluasi apakah respon
dari item menunjukkan besaran dari custer-
ing (pengelompokan) seperti yang diharap-
kan pada konstruk tingkat c/uster. Salah satu
ukuran yang sering digunakan adalah ICC.
(Shrout & Fleis, 1979 dalam Stapleton,
Yang & Hancock, 2016).

ICC merupakan salah satu hal yang
harus diperhitungkan karena hal ini merupa-
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kan hal penting yang dapat merubah varians
error pada model regresi linier sederhana
(Kreft & de Leeuw, 1998). ICC merupakan
faktor penting yang menjelaskan variabilitas
keseluruhan yang dijelaskan oleh unit /eve/ 2
yang menjadi faktor penting dalam permo-
delan multilevel (Julian, 2001; Pornprasert-
manit, Lee & Preacher, 2014). Terdapat ke-
terkaitan antara rendahnya ICC dan besarnya
bias pada estimasi parameter pada model
between-level (Preacher, Zhang & Zyphur,
2011) serta rendahnya ICC dan kaitannya
dengan rendahnya tingkat konvergensi (Kim,
Kwok & Yoon, 2012 dalam Hsu et. al,
2016). Metode estimasi dengan estimator
maximum likelihood juga tidak dapat bekerja
dengan baik saat nilai ICC rendah ataupun
jumlah individu pada duster dibawah 50
orang. (Hox & Mass, 2004 dalam Stapleton,
Yang & Hancock, 2016). ICC nilainya ber-
kisar dari 0 ke 1, nilai ICC yang tinggi me-
nunjukkan proporsi varians yang lebih besar
dari varians pada tingkat “antar” dan bias
sehingga kemungkinan besar jika sifat data
bertingkat tersebut tidak diperhitungkan.
(Dyer, Hanges & Hall, 2005).

Untuk menjawab permasalahan terse-
but, baik permasalahan terkait ukuran sam-
pel dan juga permasalahan terkait besarnya
ICC dapat dilakukan studi dengan simulasi
data yang memungkinkan peneliti menja-
wab pertanyaan-pertanyaan seputar masalah
tersebut, salah satunya dengan mengguna-
kan simulasi Monte Carlo. Terdapat beberapa
penelitian yang menggunakan simulasi Mozn-
te Carlo pada analisis data multilevel seperti
untuk menginvestigasi efek dari mengabai-
kan clustering dari data serta berfokus pada
ICC dan faktor penting lain sebagai penye-
babnya (Pornprasertmanit, Lee & Preacher,
2014),

Studi dengan simulasi data mulai po-
puler pada akhir abad ke 19 dan awal abad
ke 20 yang digunakan pada berbagai bidang
ilmu pengetahuan. (Feinberg & Rubright,
2016). Terdapat berbagai metode dari simu-
lasi data, salah satunya adalah simulasi Monte
Carlo dengan algoritma yaitu Markov Chain
Monte Carlo (MCMC) yang menggunakan
pemilihan angka secara acak untuk menye-



lesaikan permasalahan modeling yang sulit ini,
metode ini diperkenalkan pada bidang
psikometri oleh Patz dan Junker tahun 1999
(Gelfand & Smith, 1990; Patz & Junker,
1999 dalam Feinberg & Rubright, 2010).
Umumnya, studi menggunakan simulasi
Monte Carlo yang digunakan pada bidang
SEM untuk mempelajari sifat dari estimator
dan uji statistik yang digunakan pada ber-
bagai kondisi yang dimanipulasi oleh pene-
liti, seperti ukuran sampel, besarnya kesalah-
an spesifikasi model dan tidak normalnya
data (Brown, 2000). Sehingga dari latar
belakang yang telah dijelaskan sebelumnya,
akan diuji pengaruh ukuran sampel dan
intraclass correlation coefficients (ICC) terhadap
bias estimasi parameter multilevel /Jazent vari-
able modeling dengan menggunakan metode
berbasis pendekatan Bayesian yaitu markov
chain monte carlo (MCMC).

Para peneliti telah lama menyadari
permasalahan ini, dalam bidang pendidikan
telah terjadi perdebatan yang dimulai me-
ngenai permasalahan ‘unit of analysis’ pada
tingkat berbeda (Burstein, 1980). Sebelum
permodelan multilevel berkembang dan men-
jadi metode penelitian yang umum diguna-
kan, permasalahan yang diakibatkan karena
mengabaikan struktur hirarki dari data
masih dapat diterima dan dimengerti karena
sulit untuk menyeselaikan masalah tersebut
karena perangkat lunak yang belum tersedia
(Goldstein, 2011). Tetapi pada saat ini telah
banyak metode yang dapat digunakan untuk
mengatasi permasalahan terkait metode ana-
lisis yang tepat untuk menganalisis data de-
ngan struktur hirarki yang akan dijelaskan
pada bagian selanjutnya.

Konsep Dasar Multilevel Latent Variable
Modeling

Untuk mengatasi keterbatasan yang
terkait dengan pendekatan bermasalah untuk
analisis data yang berstruktur hirarki, Para
peneliti telah membuat analisis untuk ben-
tuk data hirarkis yang memungkinkan untuk
pemodelan sesuai sistem organisasi seperti
sekolah. Selain perkembangan statistik, ke-
majuan perangkat lunak sekarang memung-
kinkan estimasi relatif mudah untuk model
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multilevel, dan pemodelan seperti sekarang
umum dilakukan dalam ilmu-ilmu sosial dan
perilaku (Kaplan, Kim & Kim, 2009). Ter-
dapat pengembangan dari analisis multiple
regression yang dikenal dengan multilevel mo-
deling (MLM) yang juga dikenal dengan hze-
rarchical linear modeling, random coefficient model-
ing atau miuxed effect modeling yang merupakan
metode statistik berbasis regresi yang digu-
nakan apabila data terstruktur hirarki atau
dalam cluster (Kreft & de Leeuw, 1998;
Raudenbush & Bryk, 2002) sedangkan pe-
ngembangannya pada penggunan variabel
laten didalamnya yaitu multilevel latent variabel
modeling (MLLVM) yang perkembangannya
dirangkum oleh berbagai literatur (misal,
Kaplan, Kim & Kim, 2009). Pendekatan ini
didasarkan pada metode SEM. Muthén &
Satorra (1995) menjelaskan pendekatan SEM
yang digunakan pada data yang berasal dari
survei yang kompleks dapat berupa agregasi
dan disagregasi. Pendekatan berbasis SEM
ini juga dikenal dengan nama covariance struc-
ture analysis yang menggunakan model mate-
matika untuk menjelaskan matriks kovarians
dari sekumpulan variabel dari faktor yang
jumlahnya lebih sedikit dan dapat diperpan-
jang untuk menganalisis struktur yang ada.
(Heck & Thomas, 2015; Muthén, 1994). Pa-
da penelitian ini multilevel latent variable model-
ing yang dimaksud, dibatasi pada pengguna-
an metode multilevel CFA yang diperkenal-
kan oleh Muthén (1991, 1994).

Konsep Dasar Multilevel CFA

Stapleton, Yang & Hancock (2016)
menjelaskan bahwa sebuah permasalahan
muncul pada CFA apabila data dikumpul-
kan dari individu dengan struktur hirarki
ataupun zested. Pengukuran pada tingkat in-
dividu diharapkan responnya relevan dengan
hipotesis dari konstruk dan oleh karena itu
skor pada pengukuran tersebut harus men-
cerminkan variabilitas individu.

Kaplan, Kim & Kim (2009) menjelas-
kan bahwa untuk memulai pendekatan Mu/-
tilevel Confirmatory Factor Analysis (MCFA),
dimulai dari mempertimbangkan model yang
terurai p-dimensi vektor respon y, untuk
siswa 7 di sekolah g ke dalam sww of a grand
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mean |, bagian between-group v, dan bagian
within-gronp u,,. Sebagai berikut:
Vig = K+ Vg + Ujg ... ¢

Matriks kovarians untuk vektor res-
pon dapat ditulis sebagai y,:
di mana X, adalah matriks kovarians kese-
luruhan populasi, X, adalah matriks kova-
rians populasi between-gronp, dan X adalah

matriks kovarians populasi within-group. Jum-
lah sampel dapat didefinisikan sebagai:

ng
1o
=i Zyig (3
£

...
1l
g

1 = —\ = =\
Sp=g— ;ng(y.g = DG =) (6)

di mana y., adalah mean sampel untuk ke-
lompok g, ¥ adalah grand mean, S, adalah
matriks kovarians sample pooled within group,
dan S, adalah matriks kovarians between
groups. Seperti aplikasi standar regresi linier
pada data yang didapat dari pengambilan
sampel secara multistage, penerapan analisis
faktor juga harus memperhitungkan efek ber-
sarang (nested). Misalnya, sekumpulan item
skala sikap digunakan untuk menilai persep-
si siswa tentang iklim sekolah dan diberikan
kepada siswa kemungkinan besar berlawan-
an dengan variabilitas antara sekolah. Meng-
abaikan variabilitas ‘antar-sekolah’ pada se-
jumlah siswa di sekolah-sekolah akan meng-
hasilkan bias terhadap prediksi dalam para-
meter model analisis faktor. Oleh karena
itu, diperlukan untuk memperpanjang meto-
dologi mmultilevel dengan kerangka analisis
faktor. (Kaplan, Kim & Kim, 2009). Untuk
memulai, kita asumsikan bahwa vektor dari
respon siswa dapat dinyatakan dalam muwit-
level linear factor model sebagai berikut:

Vig =V + Aylwig + ApNpg + Ewig + Epy - (7)
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dimana y,, sama seperti yang didefinisikan
sebelumnya, v adalah grand mean, \, adalah
matriks muatan faktor untuk kelompok
within, nw;, merupakan faktor yang bervati-
asi secara acak di seluruh unit kelompok
within, A\, adalah matriks muatan faktor ke-
lompok between, nb, merupakan faktor yang
bervariasi acak di seluruh kelompok, €w,,
dan €b, merupakan within dan between group
uniqueness. Menggunakan asumsi standar
analisis faktor linear, di sini diperluas untuk
kasus multilevel, matriks kovarians total dide-
finisikan dalam Persamaan (2) dapat dinya-
takan dalam hal model faktor parameter
sebagai:

Sr = Ay @yl + 0y + AyPpAL + 0y ... (8)

dimana ®, dan ®, adalah matriks kovarians
taktor untuk within group dan between group
dan ®, dan ®, adalah matriks diagonal dari
unique variances untuk bagian within group dan
between group. Secara umum, biasanya mudah
untuk menentukan struktur faktor untuk
variabel within school. Hal ini juga mudah un-
tuk memungkinkan variabel within school bet-
variasi between school. Kesulitan konseptual
sering timbul untuk menjamin struktur fak-
tor untuk menjelaskan variasi between groups
(Kaplan, Kim & Kim, 2009). Sedangkan
penelitian terbaru dari Geldhof, Preacher
dan Zyphur (2014) menjelaskan bahwa MC-
FA merupakan ekstensi dari CFA yang dapat
mengakomodir data #wo-leve/ dan memung-
kinkan estimasi secara terpisah dan analisis
matriks kovarians within- dan between-cluster.
Ada beberapa pendekatan dalam lite-
ratur metodologi untuk melakukan MCFA
(mis, Muthén, 1994). terdapat metode baru
yang dikembangkan oleh Muthén dan
Asparouhov (2009, 2011) untuk melakukan
analisis MSEM. MCFA adalah kasus khusus
dari MSEM tanpa jalur struktural yang
menghubungkan variabel laten, dalam ba-
nyak cara yang sama bahwa single-level CFA
adalah kasus khusus dari SEM. Yuan dan
Bentler (2007) menjelaskan berbagai keun-
tungan dari penggunaan metode multilevel
SEM yaitu: (1) lebih mudah untuk menge-
tahui di /eve/ mana terjadi kesalahan spesifi-
kasi; (2) indeks fit dari SEM konvensional



dapat dengan mudah dikembangkan untuk
mengevaluasi model pada /ve/ yang terpisah
dari model multilevel; (3) diagnosa pada mo-
del SEM konvensional dari berbagai litera-
tur akan dapat diaplikasikan dengan mudah
untuk mengecek kesalahan spesifikasi dari
model multilevel; (4) kesalahan spesifikasi pa-
da salah satu /eve/ tidak mempengaruhi seca-
ra sistematis evaluasi dari model pada /Jeve/
lainnya.

Secara singkat, model Multilevel Confir-
matory Factor Analysis (MCFA) dijelaskan se-
bagai kasus khusus dari model SEM menu-
rut Muthén dan Asparouhov (2009) yang
model ini dijelaskan oleh satu set dari tiga
persamaan (notasi mereka):

Yik = ANk - (7)
Nik = &k + BiNik + Gk .- (8)
Nk = i+ PNk + G - (9)

di mana 7 dan kasus indeks £ (unit Jeve/ 7)
dan cluster (unit leve/ 2), masing-masing. Y,
adalah vektor dari p variabel yang diukur; A,
=A=11,0,, 1L, 0,.] adalah (p x (2p + 2m))
factor loading matrix yang menghubungkan Y,
ke bagian laten p di kedua tingkat within- dan
between-cluster dan m faktor umum pada
kedua tingkat; 0, adalah vektor panjang (2p
+ 27) mengandung p laten bagian within-
cluster, m yaitu faktor umum within-cluster, p
laten bagian between-cluster, dan m faktor
umum  between-cluster; o, adalah vektor pan-
jang (2p + 2m) yang berisi item intercepts p
dan » faktor umum between-cluster; B, adalah
2p + 2m) x (2p + 2m) matriks yang
mengandung muatan faktor within-cluster; n,
(r x 1) terdiri dari koefisien acak subskrip £
dari o, dan B,, termasuk faktor umum
between-cluster; p. (r x 1) berisi mean dari
koefisien tersebut dan item zntercepts (jika
diinginkan); @ (r x r) berisi muatan faktor
between-cluster; C betisi unigne factors dan
faktor umum residu untuk model within-
custer; dan (. (r x 1) mengandung unigue
factors dan faktor umum residu untuk model
between-cluster. Akhirnya, {, ~ MVN (0, ),
dan ¢, ~ MVN (0, ).

Geldhof, Preacher & Zyphur (2014)
mengemukakan bahwa, meskipun model da-
sat MCFA dapat dijabarkan dalam berbagai
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cara, pada penelitian ini akan dibatasi hanya
pada model faktor tanpa kovariat, hanya
item kontinu, dan tidak ada /latent regression.
Selain itu, dalam kondisi ini hanya dipertim-
bangkan kasus di mana zem intercepts dihi-
langkan, muatan faktor tidak berbeda secara
acak di tingkat cluster (B, = B), dan struktur
taktor confignral identik di seluruh tingkatan.
Penyederhanaan ini menghasilkan bentuk
Persamaan 7 dan 8 yang dibatasi menjadi:

Yik = Anj ... (10)
Nik = & + BN + G ... (11)

Intraclass Correlation Coefficients (ICC)

Terdapat dua jenis dari ICC yang da-
pat dihitung: Jatent factor 1ICC dan observed
variable 1CC. (Hsu et al, 2016). Latent factor
ICC merupakan hal yang lebih umum
digunakan pada model multilevel CFA (Heck
& Thomas, 2015; Muthen, 1994). dimana
latent factor ICC dikomputasi dengan rumus:

Latent Factor ICC =

(12

Dimana B merupakan proporsi varians latent
factor pada between-level dan W pada within-
level. Namun perlu dicatat bahwa /asent factor
ICC hanya bisa dikomputasi saat struktur
dari model sama pada between dan within-level
(misal, asumsi struktur model identik) se-
hingga dapat dilakukan manipulasi terhadap
besarnya Jatent factor ICC dengan cara me-
netapkan besaran varians faktor pada within
level sebagai konstan dan mengubah-ubah
besarnya varians faktor pada between level.
(Hsu et al, 20106). Sedangkan ICC jenis
kedua vyaitu observed wvariable 1CC  dapat
dikomputasi dengan rumus:

b
Observed Variable ICC = —— ... (13)
b+w

Dimana b = (muatan faktor between-level)” X
varians faktor between-level + varians residual
between-level dan w = (muatan faktor within-
level)* X varians faktor within-level + varians
residual within-level. (Hsu et al., 2016).

Bias Estimasi

Menurut kamus Awerican Psychological
Association (2015) bias estimasi terjadi apabi-
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la nilai yang diperoleh dari data sampel yang
secara konsisten underestimate atau overestimate
dari nilai sebenarnya dalam populasi ber-
jumlah besar yang diteliti. Dengan kata lain,
sebuah estimator dikatakan bias ketika rata-
rata nilainya berbeda dari nilai parameter
yang dimaksudkan untuk mewakili nilai
yang sebenarnya. Hal ini disebut juga seba-
gai bias statistik. Marsh, Hau & Greyson
(2005) menjelaskan bila nilai yang diharap-
kan dari statistik yang dilakukan pada sam-
pel bervariasi secara sistematis dengan jum-
lah N, maka statistik yang dihasilkan akan
menghasilkan bias dari parameter populasi
sebenarnya.

Hal ini sejalan dengan penelitian se-
belumnya (misalnya, Muthén, Kaplan &
Hollis, 1987), yang juga mempertimbangkan
ukuran mutlak presentase bias < 10% untuk
mewakili tingkat bias yang dapat diterima.
Karena estimasi parameter pada penelitian
ini tidak diantisipasi akan terdistribusi secara
normal, estimasi parameter median di setiap
kondisi yang lebih baik dijadikan ukuran
pemusatan statistik daripada mean estimasi
parameter. Oleh karena itu bias dalam seti-
ap kondisi dihitung sebagai ([estimasi medi-
an - parametet] / parameter) x 100.
(Geldhof, Preacher & Zyphur, 2014).
Dalam penelitian lainnya, Cai (2010b)
menggunakan dua ukuran keakuratan dari
estimasi parameter yaitu bias estimasi dan
root mean squared error (RMSE), dimana pada
sebuah parameter 0, bias estimasi didefinisi-
kan sebagai M' ¥M (6 — 8 i), dimana M
merupakan jumlah replikasi Monte Carlo
keseluruhan dan 8 adalah MLE dari 8 pada
replikasi ke i. Sedangkan RMSE dirumuskan

menjadi \/M‘l YM.(0—01i)2 Tetapi, dalam

kondisi dimana terdapat bias sistematis yang
besar, RMSE menjadi tidak informatif
sebagai ukuran dari efisiensi karena akan
didominasi oleh bias. (Preacher, Zhang &
Zyphur, 2011).

Metode Penelitian

Penelitian ini menggunakan metode
Markoy Chain Monte Carlo (MCMC) yang
berdasar pada pendekatan Bayesian. Metode
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Monte Carlo merupakan penelitian dengan
teknik simulasi di mana sampel dengan jum-
lah besar dan sifat tertentu yang ditentukan
(misalnya, normalitas, ukuran, jenis model)
dihasilkan oleh komputer untuk menilai
penggunaan prosedur statistik atau parame-
ter dalam berbagai kondisi. Sebagai contoh,
seorang peneliti mungkin melakukan peneli-
tian dengan metode Monte Carlo dengan sam-
pel berjumlah besar yang terdistribusi nor-
mal dari berbagai ukuran sampel (misalnya,
N = 50, 100, 200, 400, 800) di mana model
struktural diterapkan untuk menggambarkan
data. Hasil penelitian akan membantu pene-
liti menentukan kondisi di mana model ber-
fungsi dengan benar (yaitu, sesuai dengan
data) serta menunjukkan batas-batasnya
(misalnya, tidak cocok dengan baik dengan
sampel ukuran kurang dari 200). (American
Psychological - Association, 2015). Selanjutnya
akan dijelaskan mengenai model populasi
yang digunakan sebagai acuan proses pem-
bangkitan data dan juga desain simulasi yang
ditetapkan. Hal ini sebenarnya merupakan
konsep-konsep terkait dasar-dasar pendekat-
an Bayesian seperti distribusi prior, posterior
dan kaitannya dengan fungsi /kelibood, na-
mun penjelasannya tidak dijabarkan dengan
rinci untuk memudahkan pelaporan. Penje-
lasan lengkap dapat dilihat pada berbagai
literatur yang tersedia (misal, van De Schoot
etal., 2014).

Model populasi yang digunakan pada
penelitian ini merupakan model yang di-
ambil dari penelitian Muthén (1994) yang
berisi delapan indikator yang masing-masing
diwakili satu faktor yaitu v, pada between level
dan vy pada within level. Pada penelitian ini
model MCFA pada bagian besween-level me-
miliki struktur faktor yang muatannya ber-
beda dengan model within-level. Hal ini dila-
kukan karena mengikuti informasi yang di-
dapat dari penelitian sebelumnya berupa da-
ta dan memilih untuk menggunakannya di-
banding menciptakan kondisi baru dimana
dilakukan variasi pada muatan faktor dan
varians residual untuk menjadi model popu-
lasi sebagai proses pembangkitan data. Na-
mun, berdasarkan model di atas, dapat di-
simpulkan bahwa model ini memiliki struk-



tur faktor yang identik baik pada besween-level
maupun within-level, sehingga latent factor ICC
dapat digunakan dalam penelitian ini karena
struktur faktor yang identik tersebut. Ber-
dasakan model ini, spesifikasi parameter be-
bas yang akan diestimasi dibagi menjadi dua
bagian yaitu between-level dan within level. Spe-
sifikasi parameter bebas pada within-level se-
banyak 8 Jambda, 8 theta. Sedangkan spesifi-
kasi parameter bebas pada between-level yaitu:
8 nu, 8 lambda dan 8 theta. Sehingga keselu-
ruhan berjumlah 40 parameter bebas yang
akan diestimasi Adapun parameter bebas
pada between-level dan within-level untuk mela-
kukan simulasi data ditetapkan terlebih da-
hulu dimana hal utama yang ditetapkan ada-
lah muatan faktor maupun varians residual
yang digunakan sebagai starting values bagi
estimasi parameter bebas yang dipaparkan

pada Tabel 1.

Tabel 1. Muatan Faktor Model Populasi

Muatan Faktor Varians Residual

Item — —
Between  Within  Between — Within

Y, 097 052 005 0,72
Y, 098 049 0,03 0,75
Y 092 032 015 0,89
Y, 088 025 022 0,93
Y5 089 034 020 0,88
Y 084 023 029 0,94
Y5 080 026 036 0,93
Y 077 031 040 0,90

Berdasarkan informasi pada Tabel 1,
untuk menciptakan kondisi ICC yang ber-
beda-beda, varians pada faktor besween-level
ditetapkan nilainya menjadi antara 0.06 sam-
pai 0.26 sehingga menghasilkan kondisi ICC
yang diinginkan yaitu 0.05, 0.10, 0.15, 0.20
dan 0.25 sebagai model awal yang diguna-
kan untuk proses pembangkitan data untuk
studi dengan simulasi data. Model ini me-
rupakan model yang menjadi distribusi yang
akan diuji pada berbagai kondisi yang dicip-
takan, adapun kondisi yang dimaksud, akan
dijelaskan pada bagian selanjutnya.

Karena penelitian ini menggunakan
metode simulasi data, maka harus ditetap-
kan terlebih dahulu kondisi simulasi data un-
tuk melihat hasil dari simulasi berdasarkan
kondisi yang berbeda-beda, kondisi yang
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ditetapkan harus ditetapkan berdasarkan ca-
ra yang tersedia maupun dengan kriteria ter-
tentu untuk dapat diaplikasikan, meskipun
hal ini sebenarnya menjadi kritik dari aliran
klasik. Adapun kondisi yang ditetapkan seba-
gai desain simulasi pada penelitian ini yaitu:
1. Jumlah Cluster
30, 50, 100 dan 150
2. Jumlah Observasi Pada Cluster
10, 20 dan 50
3. Intraclass Correlation Coeffeients (1CC)
0.05, 0.10, 0.15, 0.20 dan 0.25
4. Metode Estimasi
Estimator yang digunakan pada
penelitian ini adalah ML, MLF, MLR,
WLSMV dan BAYES.

Dengan kondisi simulasi yang ditetap-
kan 4 X 3 X 5 X 5 akan menghasilkan kon-
disi sebanyak 300 yang masing-masing akan
direplikasi sebanyak 1000 kali. Penentuan
kondisi ini juga ditkuti dengan observasi
maupun komparasi dengan keadaan pada
kondisi nyata dimana kondisi-kondisi terse-
but umum digunakan pada aplikasinya de-
ngan data yang didapat dari lapangan. Hal
ini dilakukan agar hasil yang didapat dari
penelitian ini yang dilakukan menggunakan
studi dengan simulasi dapat diperbanding-
kan ataupun dikaitkan dengan pengaplikasi-
annya yang telah umum dilakukan.

Hasil Penelitian

Akan dipaparkan pengelompokan ha-
sil estimasi yang menunjukkan besaran bias
pada masing-masing kondisi ICC yaitu 0.05,
0.10, 0.15, 0.20 dan 0.25 yang membanding-
kan lima metode estimasi yaitu ML (maxi-
mum likelibood), MLE (full information maxi-
mum  likelibood), MLR  (maximum likelihood
robust), WLSMN  (robust weighted least square)
dan BAYES (Bayesian estimation). Adapun
pengelompokannya dijelaskan masing-ma-
sing pada grafik yang akan ditampilkan.

Pengelompokan hasil simulasi data
berdasarkan kondisi dengan ICC sebesar
0.05 pada kondisi ukuran sampel maupun
kelima metode estimasi yang digunakan yai-
tu ML, MLF, MLR, WLSMV dan BAYES
digambarkan dalam grafik yang masing-ma-
sing berisikan 60 kondisi yang memuat in-
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formasi mengenai besaran bias yang terjadi
pada kondisi ICC ini, adapun grafik yang
dimaksud berada pada Gambar 1.
Berdasarkan grafik pada Gambar 1,
dengan kondisi ICC sebesar 0.05 terlihat
bahwa metode estimasi ML. dan MLR mem-
berikan hasil estimasi yang bias pada kondisi
sampel 30/10, 30/20, 30/50 dan 50/50.
Sedangkan pada kondisi sampel lain-
nya tidak terjadi bias yang melebihi batas
yang telah ditetapkan. Lalu, dengan metode
estimasi BAYES dan WLSMYV hasil estimast
parameter yang diberikan berbeda dengan
ML & MLR pada kondisi sampel yang sama
dimana metode estimasi BAYES dan WLS-

MV memberikan hasil estimasi yang lebih
baik dan tidak bias pada kondisi ukuran
sampel manapun. Sedangkan metode esti-
masi MLF tidak berfungsi pada kondisi sam-
pel 30/10, 30/20 dan 30/50 dimana meski-
pun metode estimasi ini sama-sama berbasis
maximum likelibood seperti ML. dan MLR te-
tapi proses kalkulasi yang berbeda meng-
anggap bahwa kondisi ukuran sampel terse-
but tidak memenuhi syarat untuk melaku-
kan estimasi parameter. Namun pada kon-
disi sampel yang lain, metode estimasi MLF
dapat digunakan dan memberikan hasil yang
sama dengan ML ataupun MLR.

ICC = 0.05
50
0 e
-50
9
= -100
W
-150 ML
= MLF
-200 —+— MLR
—ir— WLSMV
-250
300 &00 1500 500 1000 2300 1000 2000 5000 1500 3000 7500 BAYES
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Gambar 1. Bias pada Kondisi dengan ICC 0.05
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Gambar 2. Bias pada Kondisi dengan ICC 0.10

42 — Volume 21, No 1, June 2017



Berdasarkan grafik di Gambar 2,
dengan kondisi ICC sebesar 0.10 terlihat
bahwa metode estimasi ML dan MLR
memberikan hasil estimasi yang bias pada
kondisi sampel 30/10, 30/20 dan 30/50.
Sedangkan pada kondisi sampel lainnya
tidak terjadi bias yang melebihi batas yang
telah ditetapkan. ILalu, dengan metode
estimasi BAYES dan WLSMYV hasil estimasi
yang diberikan berbeda dengan ML & MLR
pada kondisi sampel yang sama dimana
metode estimasi BAYES dan WLSMV
memberikan hasil estimasi yang lebih baik
dan tidak bias melebihi kriteria yang
ditetapkan pada kondisi ukuran sampel
manapun. Sedangkan metode estimasi MLF
tidak berfungsi pada kondisi sampel 30/10,
30/20 dan 30/50 dimana meskipun metode
estimasi ini sama-sama berbasis mascimium
likelibood sepertt ML. dan MLR tetapi proses
kalkulasi yang berbeda menganggap bahwa
kondisi dengan ukuran sampel tersebut
tidak memenuhi syarat untuk melakukan
estimasi parameter. Namun pada kondisi
sampel yang lain, metode estimasi MLF da-
pat digunakan dan memberikan hasil yang
sama dengan ML ataupun MLR.

Berdasarkan grafik pada Gambar 3,
secara keseluruhan pada kondisi ICC 0.15
pada seluruh kondisi ukuran sampel tidak
terjadi bias yang melebihi batas yang dite-
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tapkan yaitu > 10%. Berdasarkan arah dari
bias meskipun sangat kecil, pada metode
estimasi ML, MLR, WLSMV bias yang ter-
jadi arahnya negatif dan pada metode esti-
masi BAYES arahnya positif dan lebih be-
sar dibandingkan metode yang berbasis
maximum likelibood. Tetapi terdapat pengecu-
alian dimana MLF tidak dapat berfungsi
dengan baik pada kondisi sampel yang tidak
memenuhi syarat. Terdapat kesamaan pola
dimana semakin besar jumlah sampel maka
semakin rendah bias yang terjadi seperti
dapat dilihat pada gambar 3.

Berdasarkan grafik di Gambar 4,
secara keseluruhan pada kondisi ICC 0.20
pada seluruh kondisi ukuran sampel tidak
terjadi bias yang melebihi batas yang dite-
tapkan yaitu > 10%. Berdasarkan arah dari
bias meskipun sangat kecil, pada metode
estimasi ML, MLR, WLSMV bias yang ter-
jadi arahnya negatif dan pada metode esti-
masi BAYES arahnya positif dan lebih be-
sar dibandingkan metode yang berbasis
maximum likelibood. Tetapi terdapat pengecu-
alian dimana MLF tidak dapat berfungsi
dengan baik pada kondisi sampel yang tidak
memenuhi syarat. Terdapat kesamaan pola
dimana semakin besar jumlah sampel maka
semakin rendah bias yang terjadi seperti
dapat dilihat pada grafik sebelumnya.
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Gambar 3. Bias pada Kondisi Dengan ICC 0.15
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ICC =0.20
7
5
5
4
3
a 2
® 1
0 —4= ML
1 — MLF
-2 —+— MLR
2 —i— WLSMV
4 300 600 1500 00 | 1000 2500 1000 2000 5000 1500 | 3000 7500 BAYES
(30/10) | (30/20) (30/50) (S50/10) (50/20} {50/S0} (100/10) (100/20) (100/50) (150/10) (150/20) (150/50)
—— ML 257 -267 | -224  -136  -115  -109 -081  -058 @ -057 -053 | -0.38  -0.36
—— MLF 136 -115 | -l09 | -081  -058 -057 -053  -038 @ -0.36
—— MLR 257 267 | -224  -136  -115  -105 -081  -058 @ -057 -053 | -0.38  -036
—a—WISMV | -255 | -245 -227 -056 -0BS  -143 057 | -054 -044 -036 -034  -04
BAYES = 492 498 58 | 11 16 | 302 118 036 074 008 066 085
SAMPLE SIZE
Gambar 4. Bias pada Kondisi dengan ICC 0.20
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Gambar 5. Bias pada Kondisi dengan ICC 0.25

Berdasarkan grafik di Gambar 5, se-
cara keseluruhan pada kondisi ICC 0.25 pa-
da seluruh kondisi ukuran sampel tidak ter-
jadi bias yang melebihi batas yang ditetap-
kan yaitu > 10%. Berdasarkan arah dari bias
meskipun sangat kecil, pada metode esti-
masi ML, MLR, WLSMV bias yang terjadi
arahnya negatif dan pada metode estimasi
BAYES arahnya positif dan lebih besar di-
bandingkan metode yang berbasis maximum
likelibood. Terdapat kesamaan pola dimana
semakin besar ukuran sampel maka semakin
rendah bias yang terjadi seperti dapat dilihat
pada grafik sebelumnya.
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Hal ini menunjukkan bahwa ke lima
metode estimasi yang digunakan merupakan
metode estimasi yang tidak bias, konsisten
dan efisien untuk mengestimasi parameter
data yang berstruktur multileve/ apabila ukur-
an sampel dari data memenuhi kriteria yang
telah ditetapkan oleh penelitian-penelitian
terdahulu terkait ukuran sampel yang dibu-
tuhkan meskipun terdapat pengecualian di-
mana pada kondisi sampel tertentu MLF ti-
dak dapat berfungsi dengan baik. Berlawan-
an dengan metode estimasi MLR, metode
estimasi BAYES merupakan metode yang
memiliki kelebihan untuk melakukan estim-



asi pada kondisi data yang tidak ideal yaitu
berupa ukuran sampel kecil ataupun I1CC
yang rendah. Metode estimasi BAYES juga
membutuhkan waktu komputasi yang lebih
panjang dibanding metode estimasi ML,
MLF, MLR & WLSMV. Kelima metode ini
merupakan metode yang memiliki dasar yang
berbeda satu sama lain sehingga memiliki
kelebihan dan kekurangan masing-masing,
tetapi secara keseluruhan kelima metode ini
merupakan metode estimasi yang baik untuk
digunakan dalam mengestimasi parameter
data berstruktur multilevel. Selanjutnya, untuk
melakukan perbandingan hasil yang didapat
dari penelitian ini dengan penelitian sebe-
lumnya yang relevan, akan dijelaskan lebih
lanjut pada bagian selanjutnya pada subbab
diskusi.

Pembahasan

Berdasarkan hasil analisis data yang
dilakukan, penelitian ini menunjukkan bah-
wa terdapat berbagai temuan yang menarik
pada analisis data yang berstruktur hirarki.
Analisis data multilevel adalah topik yang
kompleks karena mengacu pada kontribusi
dari berbagai bidang metodologi penelitian.
Dua perspektif dapat membedakan, yaitu
pengambilan sampel dan parameter yang
berbeda-beda. Dari perspektif sampling, data
yang bertingkat dapat dilihat seperti yang di-
peroleh dengan cluster sampling. Analisis per-
lu untuk menentukan variasi stokastik yang
mencerminkan skema sazpling, seperti mem-
buat model yang terurai dari variasi kelom-
pok  (cluster) dan komponen individu.
(Muthén, 1994).

Hasil pengambilan sampel mengguna-
kan metode multistage sampling pada data hie-
rarki yang terstruktur (misalnya, siswa ber-
kumpul di dalam satu unit kelas), membuat
residual bergantung pada variasi between-
cluster. Skor pada variabel yang diamati dari
anak-anak dalam satu kelas mungkin lebih
mirip daripada anak-anak di kelas yang ber-
beda, misalnya. Apabila mengabaikan struk-
tur data hirarkis dapat terjadi bias pada esti-
masi hubungan antar item. (Geldhof,
Preacher & Zyphur, 2014), ICC bersamaan
dengan ukuran sampel dan juga informasi
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jumlah individu dalam cluster merupakan
informasi yang penting dalam permodelan
multilevel  (Stapleton, Yang & Hancock,
2016). Penelitian tersebut menunjukkan bah-
wa ICC merupakan faktor penting yang per-
lu diperhatikan dalam menganalisis data zz/-
tilevel, dimana hasil dari penelitian ini menun-
jukkan bahwa kondisi ICC berpengaruh ter-
hadap bias estimasi parameter data multilevel.

Terdapat temuan yang menarik pada
kondisi ICC 0.05 dimana apabila dilakukan
perbandingan pada dua kondisi sampel yaitu
50/20 dan 100/10 yang sama-sama sebesar
1000 observasi terjadi bias pada kondisi
50/20 sebesar -9.46 tetapi biasnya menurun
pada kondisi 100/10 yaitu sebesar -8.66, hal
ini menunjukkan bahwa struktur dari sam-
pel mempengaruhi bias dimana jumlah c/ust-
er yang lebih besar membuat estimasi para-
meter data multilevel menjadi lebih baik di-
banding custer yang lebih sedikit. Hal ini
sejalan dengan pendapat Cronbach (1976,
dalam Muthén, 1991) yaitu jika terbentur
permasalahan, mungkin lebih baik menga-
mati siswa per kelas yang lebih sedikit untuk
membantu menambah kelas yang lebih ba-
nyak dimana kelas sebagai c/uster yang jum-
lahnya lebih banyak akan memberikan hasil
estimasi yang terbukti lebih baik dan tidak
bias. Besaran bias yang terjadi pada kondisi
dengan sampel kecil seperti 30/10, 30/20 &
30/50 pada metode estimasi MLR menun-
jukkan bahwa MLR tidak berfungsi dengan
baik apabila ICC kecil dan juga jumlah indi-
vidu dalam cluster lebih kecil dari 50 sesuai
dengan hasil penelitian terdahulu. (Hox &
Mass, 2004, dalam Stapleton, Yang &
Hancock, 2016).

Hasil penelitian ini juga sejalan de-
ngan penelitian Pornprasertmanit, Lee &
Preacher (2014) yang menyatakan bahwa
bias akan semakin rendah saat jumlah c/uster
semakin besar apabila menggunakan meto-
de estimasi MLR. Temuan ini juga sejalan
dengan pendapat Heck & Thomas (2015)
yang menyatakan bahwa ukuran sampel pa-
da tingkat grup (jumlah grup) umumnya le-
bih penting dari ukuran sampel tingkat in-
dividu (jumlah observasi dalam c/uster) yang
sejalan  dengan Faszkiewicz (2013) dan
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Cronbach (1976, dalam Muthen, 1991) yang
berpendapat bahwa hal yang penting bukan
jumlah yang besar pada pengamatan per unit
namun jumlah besar kelompok tampaknya
lebih penting untuk mendapatkan estimasi
yang akurat.

Temuan ini juga membuktikan kesim-
pulan yang diambil dari penelitian sebelum-
nya oleh Preacher, Zhang & Zyphur (2011)
yaitu semakin meningkatnya jumlah grup,
ukuran custer dan ICC yang berada dalam
batas menunjukkan hasil yang baik pada
penggunaan metode MSEM terkhusus pada
bias yang terjadi dengan metode estimasi
MLR. Hal ini sejalan dengan penelitian se-
belumnya yang menyatakan bahwa jika jum-
lah cluster besar dan ICC bernilai setidaknya
0.10, MSEM merupakan metode yang paling
efisien seiring bertambahnya jumlah custer
dan metode ini memberikan estimasi yang
lebih efisien dibandingkan penggunaan nilai
rata-rata dari kelompok apabila ukuran ke-
lompok yang besar digunakan (Ludtke,
Marsh, Robitzsch, Trautwein, Asparouhov,
& Muthén, 2008).

Pada kondisi dengan ukuran sampel
kecil sebesar 30/10, 30/20, 30/50 dan 50/
50 metode estimasi MLR memberikan hasil
estimasi yang bias, hal ini sejalan dengan pe-
nelitian terdahulu yang menyatakan bahwa
dengan ukuran sampel yang kecil, metode
ML menghasilkan estimasi yang bias
(Mortris, 1995 dalam Heck & Thomas,
2015). Lebih lanjut, untuk mengatasi perma-
salahan ukuran sampel yang kecil, metode
estimasi Bayesian merupakan pendekatan
alternatif yang dapat digunakan (Heck &
Thomas, 2015) yang pada penelitian ini ter-
bukti bahwa dalam kondisi ukuran sampel
kecil, metode estimasi Bayesian memberikan
hasil estimasi yang lebih baik dari MLR de-
ngan ukuran bias yang masih dapat diteri-
ma. Temuan ini juga membuktikan hasil pe-
ne-litian sebelumnya yang menyatakan bah-
wa pada kondisi data yang tidak ideal, meto-
de estimasi BAYES dapat bekerja dengan
baik (Lindley & Smith, 1972; Smith, 1973;
Mortis, 1995; dalam Heck & Thomas, 2015).
Metode estimasi BAYES juga memberikan
keuntungan dimana model multilevel SEM
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sulit diestimasi dengan metode estimasi
berbasis ML karena membutuhkan jumlah
integrasi yang banyak, sehingga metode esti-
masi BAYES sangat baik untuk digunakan
(Asparouhov & Muthen, 2014).

Pada kondisi ukuran sampel yang lain
selain ukuran sampel 30/10, 30/20, 30/50
dan 50/50 metode estimasi ML, MLF, MLLR
terbukti konsisten, #nbiased dan efisien di-
mana hasil penelitian ini menunjukkan bah-
wa semakin besar ukuran custer dalam kon-
disi ICC lebih besar dari 0.05, maka sema-
kin kecil bias yang terjadi pada estimasi pa-
rameter data multilevel. Sedangkan metode
estimasi BAYES memberikan hasil yang
berbeda, dimana metode ini membutuhkan
waktu komputasi yang lebih lama dibanding-
kan penggunaan metode estimasi MLR.

Penelitian ini juga menjawab perma-
salahan yang terkait dengan penggunaan
metode estimasi MLF dimana seharusnya
metode berbasis maximum likelihood seperti
ML, MLF dan MLLR menghasilkan hasil yang
sama, tetapi pada penelitian ini terdapat te-
muan bahwa pada beberapa kondisi ukuran
sampel dan ICC tertentu MLF tidak dapat
berfungsi. Hal ini terjadi karena menurut
penelitian terdahulu, bagaimanapun untuk
ukuran sampel yang kecil/menengah MLF
akan mengalami overestimate pada standard
error-nya. Hal ini biasanya terjadi pada kasus
dimana perbandingan antara jumlah unit
independen (observasi pada model satu /eve/
atau custer pada model multilevel) dan jumlah
parameter kurang dari 10. (Asparouhov &
Muthen, 2012). Dalam penelitian ini terda-
pat gambaran jumlah ukuran sampel yang
pasti dimana MLF tidak dapat berfungsi
yaitu ukuran sampel 30/10, 30/20 dan 30/
50. Sehingga pada penelitian mendatang un-
tuk melakukan analisis MLLVM tidak disa-
rankan untuk menggunakan metode estima-
si MLF pada ukuran sampel tersebut.

Terkait penggunaan metode estimasi
WLSMV pada penelitian ini, hasil yang di-
dapat menunjukkan jika performa dari WL-
SMV lebih baik dari metode estimasi berba-
sis maximum likelibood bila tidak terjadi bias
yang melebihi kriteria yang ditetapkan pada
seluruh kondisi ukuran sampel dan ICC yang



tersedia. Hal ini sejalan dengan penelitian
yang menunjukkan bahwa WLSMV mengha-
silkan estimasi yang lebih baik dibandingkan
estimator berbasis ML pada seluruh kondisi
sampel (Beauducel & Herzberg, 20006).

Sejalan dengan pendapat yang dike-
mukan Meuleman & Billiet (2009) studi int
menggambarkan penggunaan studi dengan
simulasi Monte Carlo yang berperan baik da-
lam menggambarkan akurasi dari estimasi
yang dilakukan. Tetapi pendekatan Bayesian
yang banyak menawarkan keuntungan da-
lam penggunaannya pada ukuran data yang
kecil perlu diperhatikan bahwa efisiensi dari
estimasi bergantung pada informasi yang
tersedia sebagai prior dari parameter, tanpa
informasi ini, estimasi yang dilakukan tidak
akan memberikan hasil yang lebih baik di-
bandingkan metode estimasi lain dan bah-
kan dapat menghasilkan hasil yang lebih bu-
ruk (Heck & Thomas, 2015).

Terdapat berbagai keterbatasan dari
penggunaan metode MSEM seperti perma-
salahan tentang konvergensi dan waktu
komputasi, tetapi metode estimasi tingkat
adyance dan kekuatan alat untuk melakukan
komputasi akan menyelesaikan permasalah-
an ini karena kompleksitas dari model atau-
pun desain dari penelitian yang berkembang
akan terus memaksa untuk melakukan pe-
ngembangan pada prkateknya dimana para
peneliti akan bereksperimen mengenai mo-
del-model yang akan di estimasi tetapi tetap
berpegang pada bagaimana penelitian terse-
but mungkin dilakukan dalam prakteknya.
(Preacher, Zhang & Zyphur, 2016). Studi
dengan simulasi data menggunakan metode
MCMC menjawab persoalan untuk bagai-
mana efisien dan komputasi berdasar pada
algoritma dengan bantuan komputer. (Cai,
2010Db). Tetapi, tidak dapat dipungkiri juga
apabila waktu yang dibutuhkan dalam proses
komputasi Bayesian meningkat karena teknik
dengan sterative sampling digunakan. (Van de
Schoot, Kaplan, Denissen, Asendorpf,
Neyer & Aken, 2014).

Hasil penelitian ini sejalan dengan pe-
nelitian Muthen & Asparouhov (2012) yang
memperkenalkan aplikasi pendekatan Bayesian
dalam penggunaannya pada SEM yang ber-
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nama BSEM yang merupakan metode yang
mudah dan cepat untuk menganalisis keter-
kaitan antara /lading dimana pengaplikasian
metode estimasi Bayes pada penelitian ini
menghasilkan estimasi yang baik pada kon-
disi ICC dan juga ukuran sampel manapun.
Namun, terdapat kelemahan yang sama se-
perti penelitian tersebut dimana analisis yang
melibatkan kovarians reszdual menyebabkan
komputasi yang sangat sulit karena konver-
gensi dari MCMC akan menjadi lambat.
Penelitian ini memberikan contoh ba-
gaimana hipotesis yang dibuat dari distribusi
prior informatif yang diuji dengan pendekat-
an Bayesian sejalan dengan penelitian sebe-
lumnya yang menjelaskan bahwa hipotesis
pada pendekatan klasik dan hipotesis infor-
matif merupakan hal yang berbeda. bukan
hanya dari bagaimana hipotesis tersebut di-
rumuskan namun juga bagaimana hipotesis
tersebut dievaluasi. Hipotesis nol pada pen-
dekatan klasik dapat dievaluasi mengguna-
kan p-value sedangkan hipotesis informatif
dapat dievaluasi menggunakan seleksi mau-
del Bayesian, hasil utama dari seleksi model
Bayesian adalah distribusi posterior (Hoijtink,
Klugkist & Boelen, 2008). Tetapi pendekat-
an ini dikritik karena mengasumsikan bahwa
setiap parameter memiliki distribusi pada
populasi, bahkan termasuk kovarians dima-
na aliran frequentist tidak setuju dengan asum-
si ini karena mereka berasumsi bahwa pada
populasi hanya ada satu nilai tetap dari pa-
rameter (Van de Schoot, Kaplan, Denissen,
Asendorpf, Neyer & Aken, 2014).

Simpulan

Berdasarkan hasil penelitian dan pem-
bahasan, dapat disampaikan simpulan seba-
gai berikut. Hasil penelitian ini menunjuk-
kan bahwa bias yang terjadi dipengaruhi
oleh ukuran sampel dan ICC, penelitian ini
juga menujukkan bahwa metode estimasi
WLSMV dan BAYES berfungsi lebih baik
pada berbagai kondisi dibandingkan dengan
metode estimasi berbasis ML.
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Abstrak
Penelitian ini merupakan jenis penelitian & pengembangan yang dilakukan dengan tujuan
untuk mengembangkan tes kemampuan berpikir kritis. Penelitian ini menggunakan model
ADDIE  dengan urutan tahapan  penganalisisan, perencanaan, pengembangan,
pengimplementasian, dan pengevaluasian, tetapi pada penelitian ini hanya dilakukan sampai
tahap pengimplementasian. Tes yang dikembangkan dalam penelitian ini terdiri dari lima belas
butir soal uraian. Validasi terhadap butir soal tes dilakukan dua kali, yaitu validasi isi dan
validasi empiris. Hasil validasi isi menunjukkan bahwa nilai rata-rata butir soal tes sebesar
3,394 berkategori baik, sedangkan hasil validasi empiris menunjukkan bahwa ada sebelas soal
berkategori valid dan empat soal berkategori tidak valid. Sebelas soal yang berkategori valid
memiliki nilai koefisien reliabilitas Cronbach Alpha sebesar 0,67. Hasil implementasi tes
menunjukkan hasil bahwa nilai rata-rata kemampuan berpikir kritis mahasiswa sebesar 27,20
dari 100,00 (s, =11,66) dengan nilai tertinggi 71,05 dan nilai terendah 2,63. Hal ini menunjukkan

bahwa kemampuan berpikir kritis mahasiswa masih kurang.
Kata kunci: fes kemampuan bepikir kritis, kemampuan berpikir kritis

DEVELOPING CRITICAL THINKING SKILLS TEST IN
GEOMETRICAL OPTIC FOR PHYSICS STUDENT

Abstract

The kind of this study is the research and development that aims to develop critical thinking
skills test. This study uses ADDIE model that has five steps: analyze, design, develop,
implement, and evaluate, but in this study only done until the implementing step. This test
consists of fifteen items essay test. Validation of this test performed twice, content validation
and empirical validation. Content validation shows that this test have good categorized with
average score 3,394, whereas empirical validation shows that there are eleven items that have
valid categorized and four items that have invalid categorized. The valid items have reliabity
coefficient Alpha Cronbach 0,67. The result of implementing step shows that students have
average of critical thinking skill score 27,20 from 100,00 (S, =11,66) with the higest score 71,05
and the lowest score 2,63. This result shows that students’ critical thinking skills are still lacks.
Keywords: critical thinking skills test, critical thinking skills
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Pendahuluan

Kemampuan berpikir kritis merupa-
kan salah satu tuntutan yang harus dipenuhi
pada pembelajaran saat ini. Perhatian pem-
belajaran terhadap kemampuan berpikir kri-
tis disebabkan oleh pengaruhnya bagi orang
dalam mengikuti perkembangan ilmu pe-
ngetahuan dan tekonolgi yang saat ini ber-
kembang sangat pesat (Luthvitasari, Putra,
Linuwih, 2012). Selain itu, kesuksesan dan
profesionalitas seseorang juga sangat di-
pengaruhi oleh kemampuan berpikir kritis
yang dimilikinya Quitadamo, Faiola, John-
son, & Kurtz, 2008). Penelitian yang di-
lakukan oleh Frijters, Dam, & Rijlaarsdam,
(2008), menyatakan bahwa jika seseorang
memiliki kemampuan berpikir kritis yang
kurang, maka orang tersebut akan kesulitan
untuk bersaing di dunia global. Pada sisi
lain, jika seseorang yang memiliki kemam-
puan berpikir kritis yang baik, maka orang
tersebut dapat ikut serta berperan sebagai
konsumen  sains  (National = Research
Council, 2012).

Saat ini, banyak penelitian yang meng-
kaji tentang kemampuan berpikir kritis.
Pengkajian tersebut tentu saja memerlukan
tes pengukuran agar dapat mengukur ke-
mampuan berpikir kritis dengan tepat. Peng-
ukuran kemampuan berpikir kritis seseo-
rang dapat dilakukan dengan menggunakan
tes pilihan ganda berasalan, tes keterampilan
(Ennis, 1993; Ennis, 1996), dan tes uraian
(Ennis, 1993). Pada penelitian ini dipilih
pengembangan tes uraian untuk mengukur
kemampuan berpikir kritis mahasiswa fisika.

Jenis penelitian & pengembangan tes
kemampuan berpikir kritis telah pernah
dilakukan sebelumnya. Ennis (1993) pernah
mengembangkan tes kemampuan berpikir
kritis, tetapi bebas materi. Selain itu, pene-
litian & pengembangan tes kemampuan
berpikir kritis yang terkait materi juga per-
nah dilakukan, seperti penelitian Kartimi &
Liliasari (2012) yang mengembangkan tes
kemampuan berpikir kritis berbentuk pilih-
an ganda tetapi pada materi termokimia dan
Amalia & Susilaningsih (2014) yang me-
ngembangkan tes kemampuan berpikir kri-
tis berbentuk uraian pada materi asam basa.
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Selain itu, penelitian terkait pengembangan
alat ukur kemampuan berpikir kritis juga
pernah dilakukan oleh Amarila, Habibah, &
Widiyatmoko, (2014) berbentuk tes pilihan
ganda, isian singkat, dan uraian pada mata
pelajaran IPA tingkat SMP dan Jazuli &
Wardani (2015) berbentuk tes uraian pada
mata pelajaran IPA tingkat SMP. Akan te-
tapi, untuk materi fisika masih jarang di-
lakukan penelitian & pengembangan tes ke-
mampuan berpikir kritis.

Tes yang dikembangkan dalam pene-
litian & pengembangan ini berupa tes uraian
kemampuan berpikir kritis untuk mahasiswa
fisika pada materi optik geometri. Pemilihan
bentuk tes uraian didasarkan pada karakter-
istik materi optik geometri yang lebih ba-
nyak membuat diagram daripada perhitung-
an. Selain itu, banyak kesulitan yang dialami
dalam mempelajari materi optik geometri,
seperti konsep tentang pemantulan dan
pembiasan (Aydin, Keles, & Hasiloglu,
2012; Galili & Hazan, 2000) dan pemben-
tukan bayangan dari peristiwa pemantulan
dan pembiasan (Chang et al., 2007; Parker,
20006; Galili & Hazan, 2000). Tujuan pene-
litian ini adalah mengembangkan tes ke-
mampuan berpikir kritis untuk mahasiswa
fisika pada materi optik geometri dalam
mata kuliah Fisika Dasar I1I. Tujuan lainnya
adalah mengetahui validitas dan reliabilitas
dari tes yang telah dikembangkan. Selain itu,
sebagai tahap implementasi, penelitian ini
juga bertujuan untuk mengetahui kemam-
puan berpikir kritis mahasiswa fisika Uni-
veritas Negeri Malang, khusunya pada
materi optik geometri.

Metode Penelitian

Penelitian ini termasuk jenis peneli-
tian & pengembangan dengan mengadaptasi
langkah penelitan model ADDIE dari
Branch (2009). Terdapat lima tahapan dalam
model tersebut, yaitu: (a) analyze (pengana-
lisisan), (b) design (perencanaan), (c) develop
(pengembangan), (d) muplement (pengimple-
mentasian), dan () evaluate (pengeveluasian).
Pada penelitian ini, dilakukan hanya sampai
tahap keempat yaitu pengimplementasian.
Total waktu yang diperlukan dalam pene-


https://www.ncbi.nlm.nih.gov/pubmed/?term=Quitadamo%20IJ%5BAuthor%5D&cauthor=true&cauthor_uid=18765755
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=18765755
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litian ini adalah tujuh bulan (bulan Juni
sampai Desember 2016).

Tahap pertama adalah penganalisisan.
Pada tahap ini dilakukan telaah terhadap tes
pengukuran kemampuan berpikir kritis yang
sudah ada. Ennis (1993) telah mengembang-
kan tes uraian untuk mengukur kemampuan
berpikir kritis, tetapi tes uraian tersebut
bersifat umum. Selain itu, Kartimi &
Liliasari (2012) juga telah mengembangkan
tes kemampuan berpikir kritis tetapi pada
materi termokimia, Amalia & Susilaningsih
(2014) pada materi asam basa serta Amarila
et al, (2014) dan Jazuli & Wardani (2015)
pada mata pelajaran IPA tingkat SMP. Tes
berpikir kritis yang berkaitan dengan materi
optik geometri untuk mahasiswa fisika ma-
sih belum ada. Oleh karena itu dilakukan
pengembangan tes kemampuan berpikir kri-
tis pada materi optik geometri untuk maha-
siswa fisika.

Tahap kedua adalah perencanaan. Pa-
da tahap ini dilakukan pemilihan patokan
dalam pengembangan tes kemampuan ber-
pikir kritis. Patokan yang dipilih adalah lima
aspek kemampuan berpikir kritis yang di-
kememukakan oleh Ennis (1987), yaitu: (a)
memberikan penjelasan dasar, (b) memba-
ngun keterampilan dasar, (c) menyimpulkan,
(d) memberikan penjelasan lanjut, dan (e)
strategi dan taktik. Kelima aspek tersebut
kemudian menjadi patokan dalam mengem-
bangkan butir soal.

Tahap ketiga adalah pengembangan.
Tes kemampuan berpikir kritis dikembang-
kan dari kelima aspek kemampuan berpikir
kritis yang menjadi patokan. Terdapat lima
belas butir soal uraian yang dikembangkan
dalam penelitian ini. Lima belas soal ter-
sebut mewakili lima aspek kemampuan ber-
pikir kritis. Kelima aspek kemampuan ber-
pikir kritis dan rincian butir soal yang
mewakilinya ditunjukkan pada Tabel 1.

Setelah pengembangan tes selesai, tes
tersebut kemudian divalidasi. Validasi dila-
kukan dua kali, yaitu validasi isi dan validasi
empiris. Validasi isi dilakukan oleh dua
orang dosen Jurusan Fisika FMIPA Univer-
sitas Negeri Malang, yang terdiri dari satu
dosen ahli materi fisika dan satu dosen ahli
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pendidikan fisika. Validasi ini meliputi em-
pat aspek, yaitu: (a) kesesuaian butir soal
dengan indikator, (b) tingkat kesukaran butir
soal (konsep soal), (c) penggunaan bahasa
dalam butir soal, dan (d) kebenaran konsep
kunci jawaban. Selain itu, validasi isi juga
dilakukan untuk mendapatkan saran terha-
dap butir soal tes dari ahli. Analisis data dari
hasil validasi isi dilakukan dengan metode
deskripsi rata-rata. Selain itu, butir soal tes
juga direvisi berdasarkan saran dari ahli.

Tabel 1. Lima Aspek Kemampuan Berpikir
Kritis dan Rincian Butir Soal yang

Mewakilinya
No Aspek Kemampuan Berpikir ~ Butir Soal
Kritis

1 Memberikan penjelasan dasar 1, 2, 3, dan 4
2 Membangun keterampilan dasar 5, 6, dan 7
3 Menyimpulkan 8,9,dan 10
4 Memberikan penjelasan lanjut 11 dan 12

5 Strategi dan taktik 13, 14, dan 15

Setelah dilakukan tahap revisi, maka
dilakukan tahap validasi empiris. Validasi
empiris dilakukan terhadap mahasiswa S1
Pendidikan Fisika dan S1 Fisika FMIPA
Universitas Negeri Malang angkatan 2015
yang dipilih secara acak sebanyak 68 maha-
siswa. Validasi ini digunakan untuk menge-
tahui validitas dan reliabilitas butir soal. Va-
liditas butir soal dianalisis dengan menggu-
nakan perhitungan koefisien korelasi antara
skor butir soal uraian dengan total soal urai-
an yang dirumuskan (Djaali & Muljono,
2008, p. 86). Butir soal tes dikatakan valid
jika 1y > 7Tygper. Reliabilitas butir soal diana-
lisis dengan menggunakan perhitungan koe-
fisien Cronbach Alpha (Djaali & Muljono,
2008, p. 89).

Tahap keempat adalah pengimplemen-
tasian. Pada tahap ini, tes yang sudah dike-
tahui validitas dan reliabilitasnya digunakan
untuk mengukur kemampuan berpikir kritis
mahasiswa fisika. Jumlah responden adalah
109 mahasiswa fisika Universitas Negeri Ma-
lang dengan rincian 87 mahasiswa prodi S1
Pendidikan Fisika dan 22 mahasiswa prodi
S1 Fisika.
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Hasil Penelitian dan Pembahasan

Penelitian & pengembangan ini di-
awali dengan menentukan tujuan penelitian,
yaitu mengembangkan tes kemampuan ber-
pikir kritis dan mengetahui validitas dan re-
liabilitas tes tersebut. Setelah itu, dilakukan
pemilihan patokan yang digunakan dalam
pengembangan butir soal tes. Pada peneliti-
an & pengembangan ini dipilih patokan yai-
tu kemampuan bepikir kritis yang dikemu-
kakan oleh Ennis (1987) yang terdiri dari
lima kemampuan berpikir kritis, seperti yang
telah dijelaskan sebelumnya. Setelah pe-
ngembangan selesai, dilakukan validasi isi
untuk mengetahui skor rata-rata butir soal
dan mendapatkan saran untuk perbaikan
butir soal. Penskoran validasi isi mengguna-
kan lembar penilaian dengan rentang nilai 1
sampai 4.

Hasil Validasi Isi

Validasi isi meliputi empat aspek
seperti yang telah dijelaskan sebelumnya.
Hasil validasi isi ditunjukkan pada Tabel 2.

Pembahasan Validasi Isi

Dari data Tabel 2, diketahui bahwa
semua butir soal memiliki kriteria valid.
Rata-rata nilai butir soal adalah 3,394 yang
menunjukkan kategori valid dan layak untuk
digunakan. Hal ini juga didukung oleh hasil
penelitian oleh Jazuli & Wardani (2015)
yang mengembangkan alat evaluasi dengan
nilai rata-rata hasil validasi isi 3,627 dan
layak untuk digunakan. Saran dari hasil
validasi isi hanya terdapat pada enam butir
soal saja, yang terdiri dari dua jenis saran,
yaitu perbaikan jawaban dan kesesuaian soal
dengan kemampuan berpikir kritis. Saran
terhadap butir soal selengkapnya ditunjuk-
kan pada Tabel 3.

Tabel 2. Rekapitulasi Hasil Validasi Isi

Pernyataan

Kesesuaian  Tingkat kesukaran

Butir soal menggunakan

. . . . bahasa yang mudah Kebenaran
Butir butir soal butir soal sesuai . . . . Rata
o dimengerti dan tidak  konsep kunci Keterangan
soal dengan dengan jenjang menimbulkan - waban rata
indikator mahasiswa S1 cnimbutka jawaba
penafsiran ganda
1 4 2,5 3 3 3,125 valid
2 3,5 2,5 35 35 3,25 valid
3 3,5 3,25 4 3,25 35 valid
4 3,5 3,5 4 35 3,625 valid
5 3,5 3 3 35 3,25 valid
6 3 3 35 35 3,25 valid
7 3 3 35 35 3,25 valid
8 3 4 35 35 35 valid
9 4 35 35 35 3,625 valid
10 35 35 35 35 35 valid
11 3,5 3 3 35 3,25 valid
12 3 3 35 35 3,25 valid
13 3,5 4 3 3,25 3,475 valid
14 3 3,5 35 35 3,375 valid
15 3 3,5 35 35 3,375 valid
lizz 3,292 3,375 3,417 3,479 3,394  valid
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Tabel 3. Saran dari Hasil Validasi Isi bahwa butir soal tersebut valid dan reliabel
untuk mengukur kemampuan berpikir kritis
mahasiswa. Validasi isi tersebut hanya terba-
tas pada kesesuaian materi dengan kemam-
puan berpikir kritis. Hasil validasi isi belum
bisa menunjukkan bagaimana respon maha-
siswa terhadap butir soal tersebut. Oleh ka-
rena itu, perlu adanya validasi lanjutan un-
tuk mengetahui tingkat validitas dan relia-
bilitas butir soal yang telah dikembangkan
serta mengetahui respon mahasiswa terha-
dap butir soal.

Butir soal Saran

2dan 13

Jawaban disesuaikan
dengan pertanyaan

6,12, 14,dan 15 Butir soal disesuaikan
dengan indikator butir soal

Berdasarkan hasil validasi isi, revisi
dilakukan terhadap butir soal tes. Contoh
revisi terhadap butir soal dapat dilihat pada
Gambar 1. Meskipun kelima belas butir soal
dinyatakan baik berdasarkan validasi isi, hal
ini belum cukup kuat untuk menyimpulkan

SOAL NOMOR 14

menentukan jenis
cermin yang
digunakan dan
pembentukan
bayangan orang
tersebut

4

a) Menurut kalian. apakah jenis cenmin yang
ada pada gambar tersebut? Jelaskan!

b) Lukiskanlah jalannya sinar sehingga
terbentuk bayangan seperti pada gambar!

8

Kemampuan | Indikator Indikator Butir Butir Soal Jawaban dan
Berpikir Berpikir Soal Penskoran
Kritis Kritis
Strategi dan | Menentu- | Disajikan gambar | Perhatikan gambar berikut ini! a) Cermin tersebut
taktik kan orang vang sedang adalah cermin
tindakan berada di depan cekung. Karena
suatu cermin yang benda yang berada di
belum diketahui ruang I memiliki
jenisnya, bayangan di ruang
mahasiswa dapat IV yang bersifat

REVISI SOAL NOMOR 14
Kemampuan | Indikator Indikator Butir Butir Soal Jawaban dan
Berpikir Berpikir Soal Penskoran
Kritis Kritis
Strategi dan | Menentu- | Disajikan gambar | Perhatikan gambar berikut ini' a) Cermin tersebut
taktik kan orang vang sedang adalah cermin
tindakan berada di depan cekung. Karena
suatu cermin yang benda yang berada di
belum diketahui ruang I memiliki
jenisnya, bayangan di ruang
mahasiswa dapat IV yang bersifat
menentukan jenis maya. tegak. dan
cermin yang # p diperbesar.
digunakan dan 4)
menggambarkan b)
pembentukan
bayangan orang Y
tersebut a) Menurut kalian, apakah jenis cennin yang
ada pada gambar tersebut? Jelaskan! I
b) Lukiskanlah jalannya sinar sehingga o
terbentuk bayangan seperti pada gambar!
® -
4
(4)

Gambar 1. Contoh Revisi dari Hasil Validasi Isi
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Nilai r it Tiap Butir Soal
8 it
= Wi
E r tabel (n = 68)
1 2 3 45 6 7 8 9 101112 13 14 15
Butir Soal
Gambar 2. Nilai Validitas Tiap Butir Soal
Hasil Validasi Empiris Pembahasan Validasi Empiris

Validasi empiris dilakukan dengan
subjek mahasiswa S1 Pendidikan Fisika dan
S1 Fisika FMIPA Universitas Negeri Ma-
lang angkatan 2015 yang dipilih secara acak
sebanyak 68 mahasiswa. Mahasiswa diberi
waktu 100 menit untuk mengerjakan butir
soal tes secara mandiri. Setelah mahasiswa
mengerjakan tes, jawaban mahasiswa kemu-
dian dikoreksi dan dianalisis. Hasil analisis-
nya ditunjukkan pada Tabel 4. Gambar 2
menunjukkan perbandingan nilai r, dan r
untuk setiap butir soal.

tabel

Tabel 4. Hasil Analisis Validasi Empiris

Butir soal Tt b (0 = 68) Keterangan
1 0,1043 Tidak valid
2 0,0312 Tidak valid
3 0,2648 Valid
4 0,5949 Valid
5 0,3899 Valid
6 0,5167 Valid
7 0,4295 Valid
8 0,5334 0,2387 Valid
9 0,2899 Valid

10 0,3224 Valid
11 0,1035 Tidak valid
12 0,5756 Valid
13 0,1712 Tidak valid
14 0,6025 Valid
15 0,6422 Valid
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Berdasarkan Tabel 4 dan Gambar 2,
diketahui bahwa terdapat empat butir soal
yang tidak valid, yaitu butir soal nomor 1, 2,
11, dan 13. Hal ini berarti bahwa keempat
butir soal ini tidak dapat mengukur ke-
mampuan berpikir kritis yang dimiliki oleh
mahasiswa. Berdasarkan analisis terhadap
jawaban mahasiswa, diketahui bahwa butir
soal nomor 2 terlalu mudah, sehingga ham-
pir semua mahasiswa dapat menjawabnya
dengan benar. Pada sisi lain, butir soal no-
mor 1,11, dan 13 terlalu sulit, sehingga ham-
pir semua mahasiswa menjawabnya dengan
salah.

Butir soal nomor 1 ditunjukkan pada
Gambar 3. Hasil validasi empiris menunjuk-
kan bahwa 57,35% mahasiswa tidak dapat
menjawab dengan benar soal nomor 1. Ba-
nyak mahasiswa yang menjawab bahwa ke-
jadian tersebut rasional. Seperti yang dike-
tahui bahwa cermin cekung hanya memiliki
satu titik fokus saja. Jika ingin membakar
seluruh armada dalam waktu yang bersama-
an tidak mungkin dapat dilakukan. Hal ini
analogi dengan prinsip kerja kompor surya.
Banyak mahasiswa yang menjawab salah
pada soal ini, tetapi dapat menjawab dengan
benar pada soal yang lain. Hal inilah yang
menyebabkan soal nomor 1 tidak valid.



Archimedes diceritakan telah membakar seluruh armada Roma di pelabuban Syracuse
dengan memfokuskan berkas sinar matahari dengan cermin cekung yang besar. Menurut
pendapat Anda, apakah cerita tersebut rasional? Jelaskan!

Gambar 3. Soal Nomor 1

Butir soal nomor 2 ditunjukkan pada
Gambar 4. Hasil validasi empiris menunjuk-
kan bahwa 58,82% mahasiswa dapat men-
jawab dengan cukup benar soal nomor 2.
Meskipun cukup benar, tetapi jawaban ma-
hasiswa tersebut hampir sama sehingga
mendapatkan nilai yang sama pada soal
nomor 2. Selain itu, mahasiswa yang pada
nomor lain tidak dapat menjawab dengan
benar, dapat dengan mudah menjawab soal
nomor 2. Hal ini menyebabkan butir soal
nomor 2 tidak valid. Banyak mahasiswa
yang menjawab bahwa keadaan silau yang
dialami Ibu Rahma disebabkan karena
pantulan dari lampu kendaraan lain oleh
aspal yang basah sehingga mengenai mata
Ibu Rahma.

Ibu Rahma sedang pulang bekerja dari kantor saat malam hari. Saat beliau pulang,
ternyata cua hujan. Hal ini menyebabkan Ibu Rahma tidak berani memacu
mobilnya deng lain karena licin, Ibu Rahma mengatakan bahwa saat itu, aspal
jalan telihat menyilaukan mata. Menurut Anda, bagaimanakah penjelasan dari kejadian

yang dialami Ibu Rahma? Jelaskan!

Gambar 4. Soal Nomor 2

Butir soal nomor 11 ditunjukkan pada
Gambar 5. Hasil validasi empiris menunjuk-
kan bahwa 94,12% mahasiswa tidak dapat
menjawab dengan benar soal nomor 11.
Meskipun sebenarnya mahasiswa mengeta-
hui macam-macam sinar istimewa, tetapi
mereka tidak mengetahui syarat penggunaan
sinar istimewa. Sinar-sinar istimewa dapat
digunakan untuk melukiskan bayangan jika
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sinar tersebut berada di dekat sumbu utama.
Karena hampir semua mahasiswa tidak
dapat menjawab dengan benar soal tesebut,
maka butir soal nomor 11 menjadi tidak
valid.

Knpan penggunaan sinar-smar 1stimewa dﬂl)m dilakukan saat mcnggmnbm’knn Jfl]ﬂl\ll.\'ﬂ
sinar pada pemantulan cermin cekung? Jelaskan jawabanmu!

Gambar 5. Soal Nomor 11

Butir soal nomor 13 ditunjukkan pada
Gambar 6. Hasil validasi empiris menunjuk-
kan bahwa 75,00% mahasiswa tidak dapat
menjawab dengan benar soal nomor 13.
Sebagian besar responden menjawab bahwa
cermin cembung paling efektif diletakkan di
posisi D. Padahal jawaban tersebut adalah
jawaban yang kurang benar. Seharusnya
posisi cermin cembung yang paling efektif
adalah pada posisi B dan E. Selain disebab-
kan karena banyak mahasiswa yang tidak
dapatmenjawab dengan benar, petunjuk
arah hadap cermin cembung juga tidak di-
jelaskan pada soal. Hal inilah yang me-
nyebabkan butir soal nomor 13 tidak valid.

Kesebelas soal yang dinyatakan valid
telah mewakili lima aspek kemampuan ber-
pikir kritis yang dijadikan patokan dalam pe-
nyusunan butir soal tes kemampuan berpi-
kir kritis. Aspek pertama terdapat pada butir
soal nomor 3 dan 4. Aspek kedua terdapat
pada soal nomor 5, 6, dan 7. Aspek ketiga
terdapat pada butir soal nomor 8, 9, dan 10.
Aspek keempat terdapat pada butir soal
nomor 12. Aspek kelima terdapat pada butir
soal nomor 14 dan 15.

Perhatikan gambar berikut ini!

A C
D

—
B E

Pada suatu pertigaan jalan yang sering terjadi
kecelakaan, petugas ingin memasang cermin cembung
dengan tujuan mengurangi angka kecelakaan. Jika Anda
sebagai petugas tersebut, di bagian manakah (titik A, B,
C. D, dan/atau E) cermin cembung efektif untuk
dipasang? Jelaskan!

Gambar 6. Soal Nomor 13
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Setelah diketahui ada sebelas butir
soal yang dinyatakan valid, maka kesebelas
butir soal tersebut diuji reliabilitasnya untuk
mengetahui tingkat keajegan saat digunakan
untuk mengukur kemampuan berpikir kritis
mahasiswa. Berdasarkan hasil perhitungan,
didapatkan  nilai  koefisien  reliabilitas

Cronbach Alpha adalah r; =0,67 vyang

berarti butir soal memiliki tingkat keajegan
yang tinggi (Arikunto, 2012; Ghozali, 2007),
sehingga dapat digunakan untuk mengukur
kemampuan berpikir kritis mahasiswa. Vali-
ditas dan reliabilitas butir soal yang baik
dipengaruhi oleh beberapa faktor. Menurut
Istiyono, Mardapi, & Suparno (2014) ter-
dapat empat faktor yang menyebabkan vali-
ditas dan reliabilitas baik, yaitu (a) butir soal
dikembangkan sesuai dengan prosedur pe-
ngembangan, (b) butir soal dikembangkan
dari acuan yang tepat, (c) butir soal melalui
tahap wvalidasi isi, dan (d) butir soal diuji
empiris dengan responden yang mengetija-
kan dengan sungguh-sungguh dan diawasi
dengan ketat. Semua faktor tersebut telah
dilakukan dalam penelitian ini, sehingga buir
soal dalam penelitian ini memiliki validitas
dan reliabiltas yang baik.

Tes yang telah diketahui validitas dan
reliabilitasnya kemudian digunakan untuk
mengukur kemampuan berpikir kritis maha-
siswa fisika Universitas Negeri Malang. Hal
ini bertujuan untuk mengetahui bagaimana
deskripsi kemampuan berpikir kritis maha-
siswa fisika.

Hasil Implementasi Soal Tes

Implementasi butir soal dilakukan de-
ngan subjek 109 mahasiswa fisika Universi-
tas Negeri Malang dengan rincian 87 ma-
hasiswa prodi S1 Pendidikan Fisika dan 22
mahasiswa prodi S1 Fisika. Hasilnya dapat
dilihat pada Tabel 5.

Berdasarkan hasil pada Tabel 5, dike-
tahui bahwa kemampuan berpikir kritis ma-
hasiswa fisika Universitas Negeri Malang
masih kurang. Hal ini dibuktikan dengan ni-
lai rata-rata kemampuan berpikir kritis ma-
hasiswa hanya pada nilai 27,20. Hasil ini
sama dengan hasil penelitian Putra & Sudarti
(2015) yang menunjukkan bahwa rata-rata
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kemampuan berpikir kritis mahasiswa pada
nilai 37 dan hasil penelitian Pradana, Parno,
& Handayanto (2016) yang menunjukkan
bahwa rata-rata kemampuan berpikir kritis
mahasiswa fisika adalah 24,29. Sejalan de-
ngan penelitian tersebut, penelitian lain juga
mendapatkan hasil nilai rata-rata kemampu-
an berpikir kritis calon guru fisika adalah 30
(Gunawan & Liliasari, 2012). Ini semakin
memperkuat bahwa kemampuan berpikir
kritis pebelajar, termasuk mahasiswa di In-
donesia masih kurang. Hal inilah yang me-
nyebabkan mahasiswa Indonesia kurang bisa
bersaing dalam dunia internasional (Frijters
et al, 2008).

Tabel 5. Hasil Penggunaan Tes Berpikir

Kritis

Aspek Nilai
Jumlah responden 109
Nilai rata-rata 27,20
Standar deviasi 11,66
Nilai tertinggi 71,05
Nilai terendah 2,63
Nilai maksimum 100,00

Pembahasan Impelemtasi Soal Tes

Aspek pertama: Memberikan penjelasan dasar

Aspek pertama diwakili oleh dua
soal, yaitu soal nomor 3 dan 4. Rangkuman
hasil penelitian untuk aspek pertama disaji-
kan pada Tabel 6.

Tabel 6. Rangkuman Hasil Aspek Pertama

Aspek Nilai
Nilai rata-rata 27,64
Nilai tertinggi 100,00
Nilai terendah 0,00
Nilai maksimum 100,00

Hal ini menunjukkan bahwa kemam-
puan berpikir kritis mahasiswa dalam mem-
berikan penjelasan dasar masih kurang. Hal
ini  berbeda dengan hasil penelitian
Dwijananti & Yulianti (2010) yang menun-
jukkan bahwa pada kemampuan berpikir
kritis dalam memberikan penjelasan dasar
memiliki nilai rata-rata yang tinggi, yaitu
79,83. Mahasiswa masih belum dapat meng-
analisis pertanyaan dalam soal yang disaji-



kan. Selain itu, mahasiswa juga masih kesu-
litan dalam memahami maksud pertanyan
dalam soal. Misalnya soal nomor 4 yang di-
tunjukkan pada Gambar 7.

Perhatikan gambar berikut ini!
Jika separuh bagian bawah lensa

1 tersebut ditutup dengan kertas,
l §’ 2 sehingga sinar (2) dan (3) tidak dapat
masuk dalam lensa. ajukan
3 pertanyaan dan jawabannya tentang
keadaan bayangan! Ajukan juga
pertanyaan dan jawabanya jika lensa

yang ditutup adalah separuh bagian
atas!

Gambar 7. Soal Nomor 4

Pada soal tersebut terdapat perintah
untuk mengajukan pertanyaan dan jawaban-
nya yang disampaikan dengan jelas, tetapi
banyak mahasiswa yang tidak memahami
maksud soal tersebut. Ada mahasiswa yang
hanya memberikan jawaban saja atau per-
tanyaan saja. Selain itu, tidak sedikit juga
mahasiswa yang mengajukan pertanyaan dan
jawaban tetapi tidak sesuai dengan ketentu-
an pada soal.

Penyebab hal tersebut dapat terjadi
karena soal dengan tipe seperti soal nomor
4 masih jarang dihadapi oleh mahasiswa.
Mahasiswa sering mengahadapi soal yang
tidak diminta untuk mengajukan pertanyaan
dan jawaban secara bersamaan. Selain jarang
menghadapi soal dengan tipe tersebut, ter-
dapat faktor lain yang mempengaruhi maha-
siswa tidak dapat menjawab dengan baik
soal nomor 3 dan 4, salah satunya adalah
pemahaman terhadap materi optik geometri.
Mahasiswa masih belum dapat menjelaskan
dengan baik tentang peristiwa pembiasan
(Aydin et al, 2012; Galili & Hazan, 2000)
dan pembentukan bayangan pada lensa tipis
(Chang et al., 2007; Parker, 2006; Galili &
Hazan, 2000).

Aspek Kedua: Membangun Keterampilan Dasar

Tabel 7. Rangkuman Hasil Aspek Kedua

Aspek Nilai
Nilai rata-rata 25,33
Nilai tertinggi 94,44
Nilai terendah 0,00
Nilai maksimum 100,00

Aspek kedua diwakili oleh tiga soal,
yaitu soal nomor 5, 6, dan 7. Rangkuman
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hasil penelitian untuk aspek kedua disajikan
pada Tabel 7.

Hasil tersebut menunjukkan bahwa
kemampuan berpikir kritis mahasiswa da-
lam membangun keterampilan dasar masih
kurang. Hal ini juga berbeda dengan hasil
penelitian Wahyuni (2015) yang menunjuk-
kan bahwa pada kemampuan berpikir kritis
dalam membangun keterampilan dasar
memiliki nilai rata-rata yang cukup tinggi,
yaitu 67,11. Mahasiswa masih kesulitan saat
diminta untuk mengilustrasikan suatu keada-
an. Selain itu, mahasiswa juga masih belum
bisa memberikan penjelasan dengan meng-
gunakan gambar terkait dengan pengamatan
terhadap suatu permasalah jika ditinjau dari
sudut pandang yang berbeda. Sebagai con-
toh adalah pertanyaan pada soal nomor 5
yang disajikan dalam Gambar 8.

Pada soal tersebut mahasiswa tidak di-
minta untuk menghitung jarak bayangan dari
ketiga gambar, tetapi mahasiswa diminta untuk
melukiskan jalannya sinar hingga terbentuk
bayangan dari ketiga gambar tersebut. Hasil-
nya adalah sebagian besar mahasiswa tidak
dapat melukiskan jalannya sinar hingga ter-
bentuknya bayangan. Hal ini jelas menunjuk-
kan bahwa kemampuan mahasiswa untuk
mengilustrasikan suatu kasus masih kurang.
Hal ini juga diperkuat dengan tanggapan ma-
hasiswa saat mengerjakan soal. Mahasiswa
mengatakan bahwa mereka merasa kesulitan
dan tidak senang jika harus menggambarkan
ilustrasi dari soal tes yang diberikan.

Penyebab mahasiswa kesulitan untuk
mengilustrasikan adalah kurangnya latihan
yang diberikan kepada mahasiswa dalam
pembelajaran, terutama fisika. Mahasiswa fi-
sika cenderung langsung dapat menyelesaikan
permasalahan jika jelas hal diketahui dan
rumus yang digunakan. Selain itu, faktor
pemahaman materi juga tidak dapat tetlepas
dalam mempengaruhi kemampuan yang di-
miliki mahasiswa. Pada kemampuan berpi-
kir kritis 2 ini, hasil menunjukkan bahwa
mahasiswa masih kesulitan untuk menggam-
barkan bayangan (Chang et al., 2007; Parker,
20006; Galili & Hazan, 2000) dari peristiwa
pembiasan dan pemantulan cahaya (Aydin
et al, 2012; Galili & Hazan, 2000).
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Perhatikan gambar berikut ini!

a) udara

udara

sinar!

Dari ketiga gambar tersebut, jelaskan pembentukan bayangan menggunakan diagram

Gambar 8. Soal Nomor 5

Aspek ketiga: Menyimpullan

Aspek ketiga diwakili oleh tiga soal,
yaitu soal nomor 8, 9, dan 10. Rangkuman

hasil penelitian untuk aspek ketiga disajikan
pada Tabel 8.

Tabel 8. Rangkuman Hasil Aspek Ketiga

Aspek Nilai
Nilai rata-rata 12,44
Nilai tertinggi 86,67
Nilai terendah 0,00
Nilai maksimum 100,00

Hasil tersebut menunjukkan bahwa
kemampuan berpikir kritis mahasiswa dalam
menyimpulkan masih kurang. Hal ini ber-
beda dengan hasil penelitian Dwijananti &
Yulianti (2010) yang menunjukkan bahwa
pada kemampuan berpikir kritis dalam me-
nyimpulkan memiliki nilai rata-rata yang
cukup tinggi, yaitu 68,32. Sebagai contoh
adalah soal nomor 9 yang ditunjukkan pada
Gambar 9.

Pada soal tersebut mahasiswa diminta
untuk menentukan letak bayangan saat
pengamatan dilakukan oleh ikan. Mahasiswa
berpendapat bahwa soal tersebut adalah soal
yang aneh karena mereka masih belum ter-
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biasa mendapatkan soal yang memerlukan
analisis geometri. Soal ini merupakan soal
yang tidak memerlukan hitungan, tetapi
kemampuan dalam memberikan kesimpulan
pengamatan yang dilakukan dari dua sudut
pandang berbeda.

Perhatikan gambar berikut!

a) Jika Anda berperan sebagai pengamat,
dimanakah posisi ikan yang terlihat? Jelaskan
dengan diagram sinar!

b) Bagaimanakah posisi pengamat jika dilihat oleh
ikan? Jelaskan dengan diagaram sinar!

Gambar 9. Soal Nomor 9

Penyebab mahasiswa kesulitan dalam
memberikan kesimpulan adalah selain pem-
belajaran yang diberikan masih jarang meng-
ajak mahasiswa untuk menyimpulkan, pe-
mahaman materi juga memepengaruhi ke-
mampuan mahasiswa. Pada kemampuan ber-
pikir kritis 3, mahasiswa masih kesulitan
dalam hal perambatan cahaya (Chu &
Treagust, 2014; Aydin et al, 2012) dan
penentuan letak bayangan (Chang et al,
2007; Parker, 2006; Galili & Hazan, 2000).

Aspek keempat: Memberikan penjelasan lanjut

Aspek keempat diwakili oleh satu
soal, yaitu soal nomor 12. Rangkuman hasil



penelitian untuk aspek keempat disajikan
pada Tabel 9.

Tabel 9. Rangkuman Hasil Aspek Keempat

Aspek Nilai
Nilai rata-rata 51,76
Nilai tertinggi 100,00
Nilai terendah 0,00
Nilai maksimum 100,00

Hasil ini merupakan nilai rata-rata
tertinggi dalam penelitian ini. Hal ini sama
dengan hasil penelitian Wahyuni (2015)
yang menunjukkan bahwa pada kemampuan
berpikir kritis dalam memberikan penjelasa
lanjut memiliki nilai rata-rata yang tertinggi,
yaitu 79,92. Pada soal nomor 12 ini maha-
siswa diminta untuk menjelaskan benar atau
tidaknya gambar yang disajikan. Gambar
tersebut terdiri dari 6 gambar pembiasan ca-
haya pada dua medium yang berbeda. Ma-
hasiswa diminta untuk menentukan benar
atau tidaknya gambar tersebut serta dileng-
kapi dengan alasannya.

Nilai rata-rata tertinggi ini disebabkan
karena mahasiswa dapat menentukan jawab-
an yang tepat dari soal tersebut. Meskipun
demikian, masih banyak mahasiswa yang
kurang dapat memberikan penjelasan lanjut
dari jawaban mereka. Hal ini menyebabkan
kemampuan memberikan penjelasan lanjut
masih pada diri mahasiswa masih perlu
dikembangkan lagi. Selain itu, bukti bahwa
kemampuan memberikan penjelasan lanjut
mahasiswa masih kurang adalah pernyataan
mahasiswa saat mengerjakan soal. Mereka
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mengatakan bagaimana jika jawaban mereka
tidak perlu diberikan alasan lebih lanjut.
Selain itu masalah ini juga dipenagruhi oleh
pemahaman materi yang kurang dari maha-
siswa, terutama pada materi pembiasan
cahaya (Aydin et al, 2012; Galili & Hazan,
2000) yang menjadi materi dari soal nomor
12 ini.

Aspek kelima: Strategi dan taktik

Aspek kelima diwakili oleh dua soal,
yaitu soal nomor 14, dan 15. Rangkuman
hasil penelitian untuk aspek kelima disajikan
pada Tabel 10.

Tabel 10. Rangkuman Hasil Aspek Kelima

Aspek Nilai
Nilai rata-rata 25,87
Nilai tertinggi 100,00
Nilai terendah 0,00
Nilai maksimum 100,00

Berdasarkan hasil pada Tabel 10, di-
ketahui bahwa kemampuan mahasiswa da-
lam strategi dan taktik masih kurang. Hal ini
sama dengan hasil penelitian Yuliati,
Yulianti, & Khanafiyah, (2011) yang me-
nunjukkan bahwa pada kemampuan berpi-
kir kritis dalam strategi dan taktik memiliki
nilai rata-rata yang rendah, yaitu 306,27.
Mahasiswa masih kesulitan menentukan
tindakan untuk menyelesaikan soal. Sebagai
contohnya adalah soal nomor 15 yang
ditunjukkan pada Gambar 10.

Suatu percobaan lensa cembung (+) menghasilkan data yang digambarkan pada grafik
hubungan antara (1/s) dan (1/s") berikut ini.
1/s (em ) a) Tentukan persamaan garis
o1a * pada graﬁk t61‘3f{L1L11F
! N b) Tentukan jarak fokus lensa
0,12 cembung (+) vang digunakan
0,1 dalam percobaan tersebut
0,08 menggunakan salah satu data
\ percobaan!
0,06 N ¢) Jelaskan bahwa saat benda
0,04 \\ berada di tempat jauh tak
0,02 hingga, bayangan yang
0 , s t@‘beuﬂlk akan tepat pada titik
0 005 01 015 y e fokus!

Gambar 10. Gambar 10. Soal Nomor 15
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Soal tersebut menyajikan grafik per-
cobaan yang telah dilakukan. Soal tersebut
memerlukan hitungan, tetapi tidaklah hi-
tungan yang rumit. Akan tetapi banyak ma-
hasiswa yang kesulitan untuk menyelesai-
kannya. Mereka kesulitan untuk menentu-
kan persamaan garis, titik fokus lensa yang
digunakan, serta menjelaskan dengan hi-
tungan bayangan benda di jauh tak hingga
akan tepat di titik fokus.

Faktor penyebab kesulitan mahasis-
wa adalah selain jarang diberikan permasa-
lahan tersebut, mahasiswa juga kurang
memahami maksud dari grafik. Tidak hanya
pada meteri optik geometri saja, pada materi
lain pun mahasiswa mengalami kesulitan
saat diminta untuk membaca atau membuat
grafik atau diagaram. Pembelajaran yang
diberikan hendaknya melatih kemampuan
mahasiswa dalam menyelesaikan permasa-
lahan seperti pada soal nomor 15. Selain itu,
mahasiswa juga harus dilatih untuk mengait-
kan kejadian kehidupan nyata dengan ilmu
pengetahuan yang mereka pelajari. Hal ini
bertujuan agar mahasiswa dapat mengana-
lisis dan menentukan suatu tindakan jika
menghadapi permasalah di kehidupan nyata
dengan menggunakan ilmu-ilmu yang telah
mereka pelajari.

Simpulan

Berdasarkan hasil penelitian dan
analisis data, diketahui bahwa, dari lima be-
las butir soal yang telah dikembangkan, ter-
dapat sebelas soal yang memiliki kategori
valid (7 > Tigper). Kesebelas soal yang
dinyatakan valid memiliki tingkat reliabiltas
Cronbach Alpha yaitu r; =0,67. Hal ini
menunjukkan bahwa kesebelas butir soal
tersebut memiliki reliabilitas tinggi, sehingga
dapat digunakan untuk mengukur kemam-
puan berpikir kritis mahasiswa secara valid
dan reliabel. Selain itu, kesebelas butitr soal
tes tersebut telah mewakili kelima kemam-
puan berpikir kritis yang digunakan sebagai
patokan penyusunan tes kemampuan berpi-
kir kritis.

Tes yang telah dinyatakan valid dan
reliabel kemudian digunakan untuk meng-
ukur kemampuan berpikir kritis. Jumlah res-
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pondennya adalah 109 mahasiswa fisika Uni-
versitas Negeri Malang dengan rincian 87
mahasiswa prodi S1 Pendidikan Fisika dan
22 mahasiswa prodi S1 Fisika. Hasilnya
adalah nilai rata-rata kemampuan berpikir
kritis yang dicapai mahasiswa adalah 27,20.
Nilai tertinggi yang dicapai mahasiswa ada-
lah 71,05 dan nilai terendahnya adalah 2,63
(Sp = 11,66). Hal ini menunjukkan bahwa
kemampuan berpikir kritis mahasiswa masih
kurang.
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Abstract

The study was to develop a Biology learning evaluation model in senior high schools that
referred to the research and development model by Borg & Gall and the logic model. The
evaluation model included the components of input, activities, output and outcomes. The
developing procedures involved a preliminary study in the form of observation and theoretical
review regarding the Biology learning evaluation in senior high schools. The product
development was carried out by designing an evaluation model, designing an instrument,
performing instrument experiment and performing implementation. The instrument
experiment involved teachers and Students from Grade XII in senior high schools located in
the City of Yogyakarta. For the data gathering technique and instrument, the researchers
implemented observation sheet, questionnaire and test. The questionnaire was applied in order
to attain information regarding teacher performance, learning performance, classroom
atmosphere and scientific attitude; on the other hand, test was applied in order to attain
information regarding Biology concept mastery. Then, for the analysis of instrument
construct, the researchers performed confirmatory factor analysis by means of Lisrel 0.80
software and the results of this analysis showed that the evaluation instrument valid and
reliable. The construct validity was between 0.43-0.79 while the reliability of measurement
model was between 0.88-0.94. Last but not the least, the model feasibility test showed that the
theoretical model had been supported by the empirical data.
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Introduction

This article reviews the Biology learn-
ing evaluation model in senior high schools.
The evaluation model that will be develop-
ed consists of the following components:
input, activities, output and outcomes; this
model itself refers to the logic model evalu-
ation. Then, the components of input cover
students ’ facility and initial states; the com-
ponents of activities cover teachers’ perfor-
mance, students’ performance and class-
room’s atmosphere; the components of out-
put refer to the Biology concept mastery;
and the components of outcome refer to the
scientific attitude. The evaluation is focused
toward the activities or the learning process.

The condition of and the needs to-
ward the Biology learning evaluation model
in senior high school lever has become the
background of the problems that underlie
this review. Evaluation is an important stage
in measuring the success of a program. Eva-
luation toward learning program is necessary
in order to measure the learning effective-
ness within the efforts of improving the
learning quality. Evaluation might encourage
the students to be more motivated in their
learning programs continuously and might
encourage the teachers to improve the qua-
lity of their learning process. For schools,
evaluation might encourage the improve-
ment toward facilities and school manage-
ment quality. Up to date, learning evalua-
tion has been prioritizing more on the learn-
ing results rather than the learning process.
The evaluation of learning results has been
based on the results of daily test, mid-se-
mester test, final-semester test, final exami-
nation and even national examination with-
out considering the process; whereas, learn-
ing process is a black box that might uncover
the teachers’ and then students * activities in
achieving the learning objectives. The im-
provement toward the learning process be-
comes an important step in improving the
educational quality. Therefore, there should
be a learning program evaluation that might
describe the learning process effectiveness.

Biology learning has object character-
istics and their problems and, as a result,
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this learning demands a specific evaluation
model. Reinburg (2009, p. 29) states that an
individual who have completed his or her
Biology learning should understand the
main concept of Biology science, the impact
of human activities toward biosphere, the
inquiry process and the history of biological
development. The statement implies that
students should understand the Biology
concepts, their implementation for solving
real-world problems and the scientific in-
vestigation process. Finally, a Biology
science-literate individual should be able to
think creatively, to formulate problems re-
garding the nature, to have logical and cri-
tical reasons, to use efficient technology and
to take ethical personal decisions in relation
to the biological issues. Therefore, Biology
learning should provide facilities in order to
achieve that objective.

There are two bases of scientific learn-
ing namely process and product. Amien
(1987, pp. 16-17) states that the effective-
ness of each instructional approach depends
on the desired product and process. The
final target of learning experience is the im-
plementation of the experience in the future.
The learning product might be implemen-
ted in the future through the transfer of
scientific concepts and attitudes.

Biology learning evaluation in senior
high schools should be in accordance to the
Biology learning characteristics namely in-
volving the dimension of process and the
dimension of results. The dimension of
process relates to the activities of designing,
implementing and reporting the investiga-
tion along with the results (Ludwig &
Reynold, 1998, p. 1). Scientific process
might be defined as an approach in learning
science that has been based on the observa-
tion toward what an individual has com-
mitted (Rezba, 2007, pp. 4-5; Holt, Rinehart
& Winston, 1989, pp. 18-22). The scientific
process covers the activities of observing,
measuring, classifying, predicting, hypothes-
izing, investigating, drawing conclusion and
communicating results. Then, the dimension
of results includes the mastery of scientific
concept and attitude.



Theoretical reviews and studies
should be conducted in order to provide an
alternative of Biology learning evaluation
model in senior high schools. The relevant
theoretical reviews and studies that have
supported this study will be elaborated
further. Then, the theoretical review itself
includes the Biology learning evaluation
characteristics evaluation model and the
Biology learning evaluation model.

Program Evaluation Models

There are several models that have
been frequently applied in evaluating a
program namely CIPP, Kirkpatrick, Stake
and logic model. Model selection is mainly
based on the evaluation objective. Then, the
concept of CIPP (Context, Input, Process
and Product) evaluation model was intro-
duced by Stufflebeam in 1965 with his
opinion that the important objective of an
evaluation has been to improve instead to
prove (Madaus, Scriven & Stufflebeam,
1993, p. 118). There are four dimension in
this evaluation model, namely context, in-
put, process and product that might be the
targets of an evaluation. The CIPP evalu-
ation model might be implemented in any
sectors such as education, management and
company.

The Kirkpatrick evaluation model is
mainly implemented in evaluating the train-
ing program that aims to develop human
resources. The evaluation model that had
been developed by Kirkpatrick is widely
known in Evaluating Training Programs: The
Four Levels. This model covers four level of
an evaluation namely reaction, learning, be-
havior and result (Kirkpatrick, 1988, p. 20).

Logic model is model tool that des-
cribes the theory of change that underlies
an intervention, a product or a policy
(Frechtling, 2007, pp. 21-22). Logic model
might be turned into a tool or an approach
in order to describe the important elements
of a program and to identify the focus of an
evaluation. Logic model might be imple-
mented in order to optimize a program
through logical and directed planning and
evaluation. There are four basic compo-
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nents in the logic model namely: (1) input,
namely the human resources that a program
has including the fund or the labor con-
tribution; (2) activities, namely the actions
that might be willingly conducted in order
to achieve the desired objectives; (3) output,
namely the direct results of an action that
are stated in the form of number such as
the number of service, event, document or
participation; and (4) outcome, namely the
aspect that displays the occurring change or
achievement that leads to the final
objective.

The review of this study applies the
logic model evaluation because the focus of
the evaluation is the learning process. Logic
model is an evaluation model that has been
based on performance and that described
the causality logical path so that an indivi-
dual might understand the components that
influence the evaluation results. Logic mo-
del consists of four basic components that
might be developed and be modified accord-
ing to necessities.

Characteristics of Biology Learning

Biology has special characteristics that
are different to other science in terms of
object, problem and method. Biology has a
clear scientific structure as having been
developed by the Biological Science Curri-
culum Study (BSCS). According to the
BSCS, Biology learning should not only be
limited to the textual manner but also be
followed by an observation that views any
phenomena that might be objects or events.
Carind & Sund (1989, pp. 4-5) state that
scientific learning aims to train the children
to master scientific methods in order to
generate scientific products through investi-
gating activities. Biology learning empha-
sizes scientific process or scientific method
in order to generate scientific product.

Scientific process includes the activi-
ties of observation, hypothesis formulation,
prediction, investigation, data interprettion,
inferrence and result communication.
Harlen (1992, pp. 83-93) elaborates the in-
dicators of scientific process that might a
basis for designing a research instrument.
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The types of action that displays the activi-
ties of observation are as follows: (1) paying
attaention to surrounding objects in detail;
(2) identifying similarities and differences;
(3) defining sequence of occuring events;
and (4) operating assisting tools in order to
learn objects in details.

Then, several types of action that
might be categorized into the activities of
hypothesis formulation are as follows: (1)
displaying consistent explanation along with
evidence; (2) displayiong consistent expla-
nation along with scientific principles or
concepts; (3) implementing knowledge that
has been attained previously in providing
consistent explanation; (4) realizing that
there are more than one possible explana-
tion that might be given to one phenome-
non; and (5) realizing that consistent expla-
nation is temporary.

Next, several types of action that
might be categorized into the activities of
prediction are as follows: (1) using evidence
from previous observation or present ob-
servation in order to state what might
happen; (2) using evidence from previous
observation or present observation for ex-
trapolation and interpolation; (3) stating
what has happened in relation to the past
evidence or experience; (4) recalling the
implementation of a pattern that does not
have evidence in stating assumption; and (5)
differentiating prediction and guess.

Furthermore, the indicators of inves-
tigation skills include: (1) deciding indepen-
dent and dependent variables; (2) manipula-
ting variables in order to carry out appro-
priate investigation; (3) identifying variables
that will be measured or that will be com-
pared; (4) measuring and comparing depen-
dent variables by using the right instrument;
and (5) working under appropriate stages.

The indicators of data interpretation
and inferrence skills are apparent in the
following actions: (1) using information in
order to state several meaningful statements;
(2) finding certain patterns in observation
or investigation results; (3) identifying the
relationship between one variable and
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others; and (4) ensuring that a pattern has
been in accordance to data.

Last but not the least, the behaviors
of communication results are apparent in
the following actions: (1) talking, listening
or writing opinions in order to filter ideas
or clarifying meanings; (2) taking notes on
observation within the investigation proc-
ess; (3) using graphics and tables in order to
deliver information; (4) selecting appropri-
ate communication media so that the in-
formationn might be understood by other
people; and (5) using secondary information
source.

Biology learning activities that habi-
tuate students to implement scientific proc-
ess will create scientific attitude. Scientific
attitude is the attitude toward science that
should be developed within the scientific
learning (Harlen, 1992, p. 39). This attitude
includes  curiosity, critical  reflection,
creativity and discovery, environmental care
and cooperation.

Definitions and indicators of scien-
tific attitude has been elaborated by Harlen
(1992, pp. 39-44). Curiosity is the attitude
of being interested in all matters within the
surrounding environment (Harlen, 1992, p.
41). The indicators of curiosity are as
follows: (1) being interested in new matters;
(2) displaying interest in performing detailed
observations; (3) asking many questions in
order to find answers; and (4) using mul-
tiple information sources2 in order to find
new matters.

Respect for evidence is the attitude of
not easily trusting opinions and/or infot-
mation (Harlen, 1992, p.42). This attitude is
apparent from the following actions: (1)
providing reports according to facts
although the facts might be different than
expectations; (2) investigating evidence that
is different than the pattern that has been
found previously; and (3) using conclusions
as part of further study.

Next, critical reflection is the analysis
or the efforts of reviewing knowledge, un-
derstanding and belief that has been under-
stood previously (Harlen, 1992, p. 43). The
indicators of critical reflection are as follows:



(1) having desires to review what actions
that have been taken; (2) considering alter-
native procedures that have been imple-
mented; (3) identifying results that deny or
support the results of previous studies; and
(4) carrying out critical reflection on the
results of previous studies in planning and
implementing a study.

Learning objectives influence the way
teachers teach Biology. The skills of scienti-
fic process and attitudes will not be attained
if teachers teach Biology genetically. Mul-
tiple learning methods might be implement-
ed by teachers in order to achieve expected
competencies within the Biology learning
process. The scientific learning experts
emphasize the importance of scientific and
inquiry method. Hatlen (2007) recommends
the inquiry method within the science learn-
ing. Learning by means of inquiry method
does not only engage students into learning
science but also into learning itself. Both of
these aspects are the important results for
future of science-literate society. The inter-
action between students and learning ob-
jects and between students and teachers are
necessary in the inquiry-based learning
process. In such learning,the skills of per-
forming observation, raising questions, clar-
ifying information sources, designing plan,
performing experiment, gathering data,
analyzing data, interpreting data, perform-
ing prediction and communicating results
are necessary.

Biology Learning Evaluation in Senior High
Schools

Learning program evaluation is an
integral part of learning plan (William, 2012,
p-2). As the integral part of a program, eva-
luation will answer the following questions:
What will be evaluated? Who will use the
evaluation results? What are the criteria that
will be applied within the evaluation? Eva-
luation will help clarifying values, identify-
ing needs and considering alternative man-
ners in order to meet the needs of learning
design conceptualization, to conduct the
learning process and to improve self-eva-
luation. In learning evaluatio, there are two
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most components namely teacher and learn-
ing participant; then, the third component is
learning supports (librarian, laboratory ope-
rator and alike).

Biology learning process evaluation is
a process of providing learning activities in-
formation in order to determine the learn-
ing effectiveness. Teaching, according to
the context of standard educational process,
is not a mere transfer of knowledge from
educators to students . In general there are
two concepts of learning process,namely
learning as a process of delivering learning
materials and learning as a process of re-
gulating environment (Department of Na-
tional Education, 2008, p.4). The first
concept emphasizes learning materials mas-
tery, while the second concept emphasizes
process in which students might change
their behaviors. This statement implies that
teaching-learning process should be turned
into the center of the activities. Therefore,
teachers should be skillful in mastering
learning materials, learning management,
evaluation and conducive learning environ-
ment.

According to Doran (2009, pp.9-15),
based on the focus, evaluation might be
categorized into learning evaluation that
focuses to students , to teachers, to class-
rooms and to cutricula. The focus and the
criteria that will be used in the evaluation
influence the type of data that should be
gathered. Recommendations from multiple
society elements such as educators, parents,
students and other interested parties are
very necessary. Each group may have dif-
ferent emphasis. The method for attaining
these recommendations might be various
and might come from multiple question-
naires, checklists and written forms.

The Biology learning evaluation that
will be developed in the study will em-
phasize the teacher performance, the learn-
ing participant performance and the class-
room atmosphere in accordance to the Bio-
logy learning characteristics. The evaluation
is focused on uncovering information on
the inquiry-based Biology learning activities.
The information source is attained from the
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teachers and the students through the
questionnaire and the interview.

Harlen (1992, p.130) explains the
guidelines of teacher and learning partici-
pant performance according to the objec-
tive of scientific learning. The objective of
scientific learning is to provide an oppor-
tunity for the students to: (1) carry out
investigation; (2) develop scientific skills; (3)
develop scientific concepts according to the
curriculum; (4) develop scientific attitude;
(5) develop interests in performing activi-
ties; (6) develop learning activities in the
daily life; and (7) associate scientific learning
to other lessons.

Students’ activities in a scientific
classroom includes: (1) completing assign-
ment according to the learning objective; (2)
enjoying the learning activities; (3) display-
ing curiosity, concept understanding and
discipline; (4) associating the learning activi-
ties to the daily life; (5) discussing assign-
ments with peers or teachers; (6) displaying
shared cooperation and decision-making
activities; (7) displaying critical attitude and
open mind; (8) conducting study in order to
find answers from the problems provided
by teacher; (9) conducting study in order to
develop interests; (10) predicting the results
that will be attained; (11) observing and
recording observation results systematically;
(12) classifying and looking for the pattern
of observation results; (13) drawing con-
clusions; (14) selecting accurate and appro-
priate measurement tools; (15) planning and
designing experiment in order to display the
concept understanding; (16) completing
multiple aspects in a study independently in
order to conduct the study thoroughly; (17)
checking the results that have not been in
accordance to the expectation and repeating
the measurement; and (18) applying the
results of the study in order to conduct
another study so that more convincing
results might be attained.

Flick & Lederman (20006, pp. 16-167)
state a teacher’s enormous role in support-
ing and developing the students ’ thinking
capacity. From the psychological perspec-
tive, teenage students are often inconsistent
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in performing their actions. Therefore, there
should be an appropriate learning method
that might support their metacognitive ca-
pacity. Metacognitive capacity is not instant-
ly ready for use in the classroom or in the
daily life; instead, this capacity should be
demanded, be conducted and be trained.
Teachers have a central role in developing
this metacognitive capacity through the
learning environment that supports the
understanding and the implementation of
scientific study. Teachers also have a role in
creating opportunities for the students to
develop the skills that they will use in
conducting a study. From these statements,
teachers have an important role in designing
assignments, selecting learning methods and
creating learning environments that support
the development of students ’ capacity.

Laboratory has another important
role in the Biology learning. According to
the Committee of National Research Coun-
cil (Bybee et al., 2006), the learning objec-
tives that should be met as the results of
laboratory learning are as follows: (1) im-
proving the mastery of learning materials;
(2) developing scientific reasoning; (3) un-
derstanding the complexity of empirical
works; (4) developing practical skills; (5)
understanding the nature of science; (6)
growing interest in science and in learning
science; and (7) developing group coopera-
tion capacity.

Laboratory learning is frequently con-
ducted by Biology teachers. Several prin-
ciples in conducting the laboratory learning
are namely (Department of National Edu-
cation , 2008, pp.34-35): (1) learning to do
or to practice; (2) curiosity, being encour-
aged by students ’ curiosity; (3) performing
scientific thinking, developing the scientific
thinking capacity. According to these prin-
ciples, laboratory therefore is being used to
perform experiment and demonstration.

Laboratory and laboratory learning
become a general strategy among Biology
teachers in order to develop the scientific
capacity. Many laboratory activities that
should be facilitated and be managed by the
teachers in order that the students ’ skills



may appear; the appropriate use of know-
ledge might trigger curiosity so that the
students will be motivated to perform in-
vestigation. Flick & Lederman (20006, pp.
161-162) reviewed a study about laboratory
and found several drawbacks. Most of the
researchers paid less attention toward stu-
dents’ background, teachers’ behaviors,
learning environment within classrooms or
interaction between teachers and students .
As a result, these researchers did not attain
a complete description with regards to what
actually happened in the class or in the
laboratory.

Studies regarding scientific learning
process display a description that has been
in accordance to the psychological teenage
study. Students will be involved in a scien-
tific inquiry if: (1) they are supported by
appropriate learning process; (2) they are
demanded to work with reflective- and
critical-thinking people; and (3) their teach-
ers have necessary knowledge for perform-
ing scientific inquiry. If the teachers have
low knowledge, do not emphasize critical-
thinking activities and propose lower cog-
nitive demands then the students will be
less focused toward their inquiry assign-
ments. Learning science through inquiry
manner places teachers as secondary infor-
mation sources within the teacher-learning
participant relationship. The teacher-learn-
ing participant interaction becomes impor-
tant in assessing the learning effectiveness.

The success of learning process is
influenced by many factors namely teachers,
students, supporting facilities and classroom
environment. Classroom environment refers
to the classroom condition in relation to the
learning process that has been marked by a
pattern of inter-classroom member inter-
action or communication. Nasution (2003,
pp- 119-120) states that there are three types
of classroom situations based on the teach-
ers’ attitude. The first type is authoritarian
situation where a teacher exerts his or her
authority in order to achieve the learning
objective and this includes the use of threat
and penalty. The second type is permissive
situation where a teacher lets the students
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to develop under emotional freedom. The
third type is real situation where the stu-
dents have their freedom but they are still
under control.

Levin & Nolan (1996, p. 147) mention
that there are two most important variables
that influence the classroom environment
namely the physical environment and the
classroom regulation, which has been in-
fluenced by the culture of the teacher and
the students. Teacher has an important role
in managing the learning activities so that
these activities will be effective. Classtoom
and school are part of culture. If the
school’s culture and the students * culture
are appropriate from one to another, then
both cultures might improve the positive
behaviors and the positive relationship bet-
ween the teacher and the students. How-
ever, if the teachers and the students have
different values, norms, behaviors and ex-
pectations, then there will be misunde-
rstanding, conflicts and disbelief improve-
ment.

Based on the theoretical review and
the results of discussion among the Biology
teachers in the senior high schools located
in the City of Yogyakarta, the researchers
will design a Biology learning evaluation mo-
del for senior high schools. The evaluation
model will emphasize the learning process
that might be apparent from the teacher
performance, the learning participant perfor-
mance and the classroom atmosphere. The
evaluation model that will be developed is
displayed in the Figure 1.

Method

The study was a research and devel-
opment research that had been adopted
from the Borg & Gall (1983) model. The
procedures of research and development
activities in the study covered four stages
namely: (1) information study and gather-
ing; (2) product development; (3) product
testing and model revision; and (4) im-
plementation.
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Figure 1. Biology Learning Evaluation Model for Senior High Schools

The subjects in the study were the
Biology teachers and the XII Grade stu-
dents from the City of Yogyakarta. In
conducting the instrument readability test,
the researchers involved 12 teachers and 32
students. Then, in conducting the instru-
ment experiment, the researchers involved
189 subjects who consisted of 183 students
and 6 Biology teachers. In the implemen-
tation stage, the test respondents consisted
of 16 Biology teachers and 250 students
from 16 senior high schools located in the
City of Yogyakarta. The selection of the
schools as the sample in this study was
based on the score of Biology National Exa-
mination from the previous year and the
composition of these schools was as follows:
4 A-category schools, 4 B-category schools,
4 C-category schools and 4 D-category
schools.

The instruments that would be used
in the study were questionnaire, observation
sheet and interview guideline. The question-
naire would the main instrument in the mo-
del development, whereas the observation
sheet and the interview guideline would be
the supporting instrument in order that the
researchers might gather in-depth infor-
mation regarding the Biology learning prog-
ram evaluation.

The data would be analyzed by means
of Exploratory Factor Analysis and Confir-
matory Factor Analysis. The data that had
been gathered in the instrument experiment
would be analyzed by means of Exploratory
Factor Analysis with the assistance of SPSS
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17.0 software. The EFA analysis would be
conducted in order to identify the presence
of variable relationship and to reduce the
data so that the researchers might attain
new variables or factors. The data that had
been attained in the implementation stage
would be analyzed quantitatively and would
be tested by means of Confirmatory Factor
Analysis in order to attain information re-
garding instrument validity and instrument
reliability as well as model fitness. The CFA
analysis would be conducted with the assis-
tance of LISREL 8.71 program (Wijayanto,
2008, p. 1406).

Results and Discussions

The results of this studying an eva-
luation model complete with the instrument
that might be applied in order to identify
the learning process effectiveness. The ela-
boration of these results covered the evalu-
ation instrument test and the evaluation
process. The tests of instrument construct
validity and reliability and the measurement
model fitness had been an important of this
study.

The results of the preliminary study
showing that the evaluation that the teach-
ers had conducted had only been in the
learning results assessment level. The other
type of evaluation was the teacher perfor-
mance assessment that had been conducted
by the principals or the learning supervision
that had been conducted by the school
supervisors. The program evaluation that



associated the learning process and the
learning results through an integrated man-
ner had not been implemented in senior
high schools all over the City of Yogyakar-
ta. The results of a review toward previous
studies showed that there had not been any
Biology learning evaluation models that
considered the learning process and the
learning results in the same place. On the
other hand, the existing studies only partly
reviewed the learning process and the
learning results.

Evaluation Instrument

The instrument designing activities
were initiated by theoretical review, review
of previous studies and laws that regulated
the learning process in senior high schools.
These reviews resulted in an initial draft of
the instrument in the form of teacher
questionnaire and learning participant ques-
tionnaire. The teacher questionnaire entail-
ed questions regarding the teacher perfor-
mance, while the learning participant instru-
ment entailed questions regarding the teach-
er performance, the learning participant
performance, the classroom atmosphere
and the scientific attitude.

After conducting the review, the
researchers performed a validity test against
the evaluation instrument. The evaluation
instrument was discussed by the experts of
Biology education, measurement and lin-
guistics in order to attain the expert judg-
ment. The experts who had been involved
in the study consisted of two Biology learn-
ing experts, two measurement experts and
one linguistics expert. This stage resulted
the following changes: (1) the instrument
should be clarified so that the instrument
would be appropriate to the Biology learn-
ing in senior high schools; (2) the directions
of instrument completion should be clari-
fied; (3) the items on the learning partici-
pant performance should be added so that
this instrument would be more specific; and
(4) the language aspects should be improv-
ed in order that the insttument would be
easier to understand.
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The instrument readability test was
conducted by the teachers and the students
in order to gather feedback qualitatively.
The instrument readability test by the teach-
ers involved 11 respondents and this test
gathered feedback of improvement on the
aspects of language and teacher perfor-
mance. On the other hand, the instrument
readability test by students involved the
students of Sports Classroom in the State 4
State Senior High School Yogyakarta and
this test gathered feedback of improvement
on the direction of questionnaire comple-
tion and the aspects of language. This read-
ability test then became the basis of im-
proving the writing mechanics. The revi-
sions turned into a matter of reference in
conducting the next stage namely the in-
strument experiment.

The instrument experiment was con-
ducted in order to attain the valid and
reliable instrument. The instrument experi-
ment was conducted in three senior high
schools that represented the high, the mau-
derate and the low senior high school in the
City of Yogyakarta and these high schools
were State 3 State Senior High School Yog-
yakarta, State 5 State Senior High School
Yogyakarta and State 11 State Senior High
School Yogyakarta. The number of return-
ed learning participant questionnaire was
183 bundles but the number of learning
participant questionnaire that might be
processed was 120 bundles.

The data that had been attained were
analyzed in order to identify the size of the
reliability coefficient by using the Cronbach’s
Alpha formula. The Exploratory Factor
Analysis (EFA) by means of SPSS 17.0 was
conducted in order to explain the dimen-
sions that had been measured. The criteria
of reliability coefficient were as follows: if
the reliability coefficient was closed to 1.000,
then the coefficient would be better; if the
reliability coefficient was lower than 0.600,
then the coefficient would be inferior; if the
reliability coefficient was around 0.700, then
the coefficient would be acceptable; and if
the reliability coefficient was higher than
0.800, then the coefficient would be good.
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The reliability coefficient was apparent in
the Table 1.

Table 1. Instrument Reliability

Reliability

No  Aspect COCfﬁCiCtI}lt
1 Teacher Peformance 0.908
2 Students peformance 0.903
3 C(lass Culture 0.856
4 Scientific attitude 0.805

Based on the variable reliability, the
researchers found that the reliability coef-
ficient for all of the variables that had been
tested had been higher than 0.800. The
reliability score of teacher performance had
been equal to 0.908, the reliability score of
learning participant performance had been
equal to 0.903, the reliability score of class-
room atmosphere had been equal to 0.856
and the reliability score of scientific attitude
had been equal to 0.805. From these scores,
the researchers found that the questionnaire
that would be administered in the experi-
ment had high reliability level.

Furthermore, the EFA analysis was
conducted in order to identify the presence
of inter-variable relationship and to reduce
the data so that the researchers would attain
new variables and factors which had been
simpler. From the EFA analysis, the re-
searchers would like to expect that they
would attain the factors that had influenced
the learning process and the learning
results. The results of EFA analysis might
be viewed in the Table 2.

Table 2. Results of EFA Analysis

EFA Results
No Aspect ..
MSA Communalities

1 Teacher Performance 0.81-0.87  0.57-0.86

2 Learning Participant  0.77-0.90  0.53 —0.78
Performance

3 Classroom 0.72-0.90 0.52-0.73
Atmosphere

4 Scientific Attitude 0.54-0.80 0.51-0.80

The MSA scores showed that the
variables might still be predicted and might
be analyzed further because the score of
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each variable had been higher than 0.50.
The further analysis was conducted in order
to decide whether these variables might be
grouped into one or several factors. The
communalities score showed that the fixed
factors might be determined because the
average had been higher than 50.00%. From
the total score of variance explained, com-
ponent matrix and rotate component matrix,
the researchers determined the categoriza-
tion of variable input into certain factors
based on the size of the correlation between
the variables and the factors. The results of
the product testing then were used in
revising the product.

The EFA from the product experi-
ment resulted in several changes on the
number of factors and the items of the ques-
tionnaire. The determination on the number
of the factors was based on the score of
total variance explained, component matrix
and rotate component matrix. The catego-
rization of variable input into certain factors
was based on the size of correlation between
the factors and the variables.

After performing the instrument vali-
dation, the readability test and the product
experiment, the researchers performed se-
veral revisions. The five factors of teacher
performance variable now should be re-
duced into three factors namely the learning
management capacity, the students > charac-
teristics understanding and the learning eva-
luation conducting capacity. The learning
participant performance still had two factors
namely the classroom performance and the
laboratory performance. The classroom at-
mosphere was divided into two factors
namely the class support and the self moti-
vation. Last but not the least, the seven fac-
tors of scientific attitude now should be re-
duced into three factors namely the curios-
ity, the discovery/creativity and the sensi-
tiveness toward surrounding environment.

The instrument that had been revised
was administered toward 16 senior high
schools located in the City of Yogyakarta.
The results of CFA toward this evaluation
instrument showed that this instrument that
had been administered in the Biology learn-



ing evaluation model for senior high schools
had good validity and reliability. The validity
and the reliability score of this instrument
was apparent from t-value score and CR
(construct reliability) score in the following
Table 3.

Table 3. The Instrument’s Validity and
Reliability

No Variable t-value CR

Learning Participant

1
Performance

4.82-7.09 0.88

5.83-10.53 0.94
7.56 -10.24 0.89
491-9.08 0.92

Teacher Performance
Classroom Atmosphere
Scientific Attitude

EENECS I V)

The fitness index between the model
and the data might be viewed from several
GOF (Goodness of Fit) scores namely the
score of Chi-Square, RMSEA, GFI and
AGFI. These scores measured the fitness of
measurement model that had been designed
in the evaluation instrument. The objective
was to attain empirical evidence regarding
the existing factors and indicators in the
measurement model of evaluation instru-
ment. The model fitness index of this in-
strument can be be viewed from the Table
4 until the Table 7.

In several GOF measures that had
been apparent from the Table 4 until the
Table 7, the researchers found that the mea-
surement model of teacher performance,
learning participant performance, classroom
atmosphere and scientific attitude had been
apparent to the criteria of good fitness. The
latent variables of teacher performance were
designed by the learning conduct capacity
(KG 1, first variable of teacher perfor-
mance), the learning participant under-
standing (KG 2, second variable of teacher
performance) and the evaluation conduct
capacity (KG 3, third variable of teacher
performance). The latent variables of learn-
ing participant performance were designed
by the classroom performance (KPD 1, first
variable of learning participant performance)
and the laboratory performance (KPD 2,
second variable of learning participant pet-
formance). The latent variables of class-
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room atmosphere were designed by the
classroom support (IK 1, the first variable
of classroom atmosphere) and the self mo-
tivation (IK 2, the second variable of class-
room atmosphere). The latent variables of
scientific attitude were designed by the
curiosity (SI 1, the first variable of scientific
attitude), the discovery/creativity (SI 2, the
second variable of scientific attitude) and the
sensitiveness toward surrounding environ-
ment (SI 3, the third variable of scientific
attitude).

Table 4. The Fitness Index of CFA for the
Teacher Performance

Limit Fitness Index
2 = 227.70; df=195;
. > b b
Chi-Square = 0.05 p-value = 0.054
RMSEA <0.08 0.026
GFI =0.90 0.920
AGFI >0.90 0.900

Table 5. The Fitness Index of CFA for the
Learning Participant Performance

Limit Fitness Index
» = 119.81; df=98.00;
. > ’ ’
Chi-Square 20,05 p-value = 0.067
RMSEA <0,08 0.03
GFI > 0,90 0.94
AGFI > 0,90 0.92

Table 6. 'The Fitness Index of CFA for the
Classroom Atmosphere

Limit Fitness Index
Chisquare 2005 | o204:df=23.00,
’ p-value = 0.08
RMSEA < 0,08 0.042
GFI 20,90 0.970
AGFI 20,90 0.940

Table 7. 'The Fitness Index of CFA for the
Scientific Attitude

Limit Fitness Index
@ o= 250.45; df=
. > 3
Chi-Square =005 525 40, p-value = 0.09
RMSEA <0,08 0,023
GFI >090 0,92
AGFI >0,90 0,90
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The results of Biology learning prog-
ram evaluation model development for se-
nior high schools results in an instrument
that had met the requirements of validity
and reliability. This instrument then was im-
plemented in order to identify the level of
learning effectiveness. The effective criteria
were differentiated into very good (mean
score > 4.20), good (mean score ranging
around 3.40 — 4.20), moderate (mean score
ranging around 2.60 — 3.40) and vey low
(mean score < 1.80).

Evaluation Results

The evaluation model consisted of
the following components: input, activities,
output and outcome. The evaluation profile
was presented in order according to the
evaluation components namely the input
evaluation, the activities evaluation, the out-
put evaluation and the outcome evaluation.
The graphic was presented in the sample
group A, B, C and D. The input evaluation
included students ’ initial capacity and sup-
porting learning facilities. The activities eva-
luation included teacher performance, learn-
ing participant performance and class-room
atmosphere. The output evaluation included
the national examination score and the
outcome evaluation included the scien-tific
attitude score.

Input Evaluation

27N

v Z N Y
27N 7\
Series1| 7,78 | 7,13 | 599 | 513

Figure 2. The Graphic of Biology National
Examination Average Score in
2013/2014 Academic Year
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The school classification based on the
national examination scores in the City of
Yogyakarta had been relatively stable over
the years. The reason was that the senior
high school Biology National Examination
scores as the learning output indicator had
become one of the students ’ reference in
selecting the school where they would like
continue their study. The students with
high national examination scores were in-
clined to select senior high schools that dis-
played high national examination score. In
other words, the average national examina-
tion score of a senior high school might
describe the students ” input. In the Figure
1, the researchers displayed the differences
of Biology National Examination scores
from the sampled schools, which had been
ranging from 5.13 — 7.78. The average score
gap between the A-classified school and D-
classified school was 2.65, whereas the
average score gap between the B-classified
school and C-classified school was 1.14.

The Graphic of School Facilities

45
4
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2 3
F 2,5
£ 2
E 15
1
0,5
0
A B C D
M Library 4,5 4,25 4,5 3,5
Environment 4,25 4,5 3,5 3,25
H Classroom 4,5 4 3,5 3,25
M Laboratory 4,5 4,25 4 4

Figure 3. The Graphic of School Facilities

In terms of school facilities, all of the
sampled schools had good library, school
environment, classrooms and laboratory. On
the other hand, in terms of completeness
and quality, the A-classified school turned
out to be the best.

Activities Evaluation

Learning activities had been the focus
of this program evaluation. In the model
logic evaluation, the activities were conduct-
ed in order to achieve the output. Output
referred to the direct results that might be




measured from a program. Learning activi-
ties would be apparent from the teacher
performance, the learning participant perfo-
rmance and the interaction between the
teacher and the learning participant in order
to create classroom atmosphere that might
be helpful for the learning process.
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The learning activities were determined by
the lesson plans that the teachers had pre-
pared and were supported by the students ’
motivation. The lesson plans prepared by
the teachers determined the type of the
activities, whereas the students > motivation
determined the quality.

Teacher Perfomance
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@ 74
E 72
é 70
68
66
A B o D
|lteacher perfomance 74 78 76 71

Students perfomance

77
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75
74
73
72
B C

71
A

|lStudents perfomance 74 74 77

Axis Title

D
73

Figure 4. The Graphic of Teacher
Performance Achievement Level

The teacher performance achievement
level was ranging from 71.00% until 78.00%.
The teachers assessed themselves higher
than the students. The distribution of
teacher quality was quite moderate; in terms
average, the rank of teacher performance
achievement level from the highest to the
lowest was B-classified school, C-classified
school, A-classified school and D-classified
school. From these data, it was apparent that
the highest teacher performance had been
found in the B-classified school. Theoreti-
cally, teacher performance should influence
learning results so that the researchers ex-
pected that the highest teacher performance
might be found in the A-classified school.
This difference showed that there had been
other factors that influenced the learning
results. The distribution of civil servant-
status teachers in the City of Yogyakarta
had been determined by the head of Edu-
cation Office in order to meet the meeting
the 24 teaching hours-obligation. Therefore,
the schools could not choose the desired
the teachers.

The learning participant performance
achievement level was ranging from 73.00%
until 77.00%; in other wotds, this achieve-
ment level belonged to the good category.

Figure 5. The Graphic of Students
Performance Achievement Level

Class Culture

82
80
78
76
74

Auxis Title

72
70
68

[mciass cutture 76 81 77 73

Figure 6. The Graphic of Classroom
Atmosphere Achievement Level

The classroom atmosphere effective-
ness was ranging between 73.00% until
81.00%. The most effective classroom was
found in the B-classified school, followed
by the C-classified school, the A-classified
school and the D-classified school. The
classroom atmosphere was established by
the components of self motivation and
classroom support. The high self-motiva-
tion was supported by the good classroom
culture and the good physical environment;
in turn, the good classroom culture and the
good physical environment established the
classroom atmosphere that would be con-
ducive for the learning process.
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Output Evaluation

Mastery Concepts
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therefore, might be viewed as the outcome
of Biology learning that had been esta-
blished from a sequence of learning activi-
ties that benefitted scientific process. The
score of students ’ scientific attitude was
ranging from 73.00% until 81.00%. There
was also a tendency that the high concept
mastery would be followed by the high
scientific attitude.

Figure 7. The Graphic of Students > Concept

Mastery Level

According to the essence of Biology
learning, the Biology learning results were in
the form of Biology concept mastery and
scientific attitude. The Biology concept mas-
tery as the direct result of the learning proc-
ess might be viewed as the output in the
logic model evaluation. The Biology concept
mastery was quite various and was cate-
gorized into VG (very good), G (good),
M(moderate) and P(poor). The categoriza-
tion referred to the following criteria: 85.00
< SB < 100.00, 70 < B < 85.00, 55.00 < C
=< 70.00 and 0 < K = 55.00. The average
national examination scores that described
the students ’ concept mastery might be
viewed in the Table 7.

The students ’ concept mastery was
ranging from 50.00 until 71.00. These results
were in line with the input that had been
categorized based on the Biology National
Examination scores in the previous year.
The order of the concept mastery score did
not change from the initial categorization
namely the A-classified school that had the
highest score and the D-classified school
that had the lowest score. This matter im-
plied that students ’ input had a dominant
role in determining the concept mastery out-
put. The high input had a tendency to gene-
rate the high output, while the low input
had a tendency to generate the low output.

Outcome Evaluation

Outcome referred to the indirect
results of learning process that had been
attained in the long term. Scientific attitude,
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scientific attitude
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Figure 8. The Graphic of Students ’ Scientific
Attitude

The scientific attitude scores that had
been almost similar in all schools were
related to the learning activities. Flick &
Lederman (2006, pp. 161-167) stated the
enormous role of a teacher in supporting
and in developing the students ’ thinking
capacity. Teachers have a central role in
developing cognitive capacity through a
learning environment that supported the
students * understanding and scientific study
conduct. Several studies showed that teach-
ers often decreased the cognitive demand
and directed the students to the intended
answers and, as a result, the students had
decreasing motivation in accomplishing their
investigation assignments.

Conclusions

The Biology learning evaluation mo-
del development for senior high schools has
results in good evaluation model and instru-
ment for evaluating the teacher perfor-
mance, the students performance, the class-
room atmosphere and the scientific attitude.
The results of the significance test have
implied that the classroom atmosphere, the
teacher performance and the learning parti-



cipant performance are parts of the learning
process. The profile of evaluation results
for the Biology learning in the City of Yog-
yakarta shows that the learning process has
been 100% good. On the other hand, the
profile of these evaluation results also shows
that 31.25% of the learning process has been
good, 43.75% of the learning process has
been moderate and 25.00% of the learning
process has been low.
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Abstract

This study aims to produce an emotion assessment model for elementary school students,
identify the characteristics of the quality of the emotion assessment instrument, and obtain
information about the results of emotion assessment. The study employed the design and
development (D&D) approach. The study was conducted at 9 elementary schools. The data
were collected through questionnaires, observations, and interviews. The data analysis
techniques were Cohen’s Kappa Inter-Rater analysis and Goodness of Fit analysis using
Mokken Scalability Analysis. The results of the study show that the emotion assessment model
for students consists of six aspects of emotion, i.e.: fear, anger, sadness, boredom, joy, and
curiosity. The model consists of 16 indicators and 60 observed items. The emotion assessment
model consists of instrument grids, a user’s guide, a scoring rubric, and a guide for result
interpretation. The emotion assessment model is valid and reliable based on the in inter-rater
testing through Cohen’s Kappa statistics with an average Kappa coefficient of 0.82 (almost
perfect). The results of emotion assessment by teachers are: the fear of elementary school
students ranging from high, medium and low category. The anger of students ranges from
high, medium and low. The sadness of students ranges from moderate to low category.
Boredom of students ranges from medium to low category. The joy of the students is in the
high category. The curiosity of students ranges from high and medium category.
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Introduction

Pedagogic competence requires that
teachers have the ability to understand the
emotions of learners and the ability to con-
duct assessment and evaluation. Tottenham,
Hare, & Casey (2011, p. 6) explains that
emotion is a very important aspect in the
process of child development in general. But
the phenomenon that occurred in Soppeng
District seems still not in line with expec-
tations. Evaluation activities by teachers so
far in Soppeng District tend to focus only
on aspects of learning achievement alone.
The implementation of judgments on other
aspects such as emotions that characterize
learners seem rare and even less likely to be
applied.

The main problem faced by teachers
in Soppeng district in doing emotion
assessment of learners is that teachers do
not know the instruments that can be used
to conduct emotion assessment of learners
when the emotions of learners is an aspect
that is very important to be understood by
the teacher.

Based on the background description
of the problem, the formulation of this re-
search problem is (1) How is the model of
emotion assessment of learners in elemen-
tary school?, (2) What are the characteristics
of the quality of the emotion assessment
instrument of elementary school students ?,
(3) How is the result of the participant's
emotion assessment Educated elementary
school based on the application of teachers?

This study aims to derive an emotion
assessment model of elementary school stu-
dents, identify the characteristics of the qua-
lity of the emotion assessment instruments
of elementary school learners and obtain in-
formation on the results of emotion assess-
ment of elementary school students based
on teacher application.

This research is expected to be useful
as a supporting pedagogic competence of
teachers in understanding the psychological
characteristics of learners. In addition, the
results of this study are also expected as a
developmental method of assessing the
development of elementary school students.
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Research Method

This study uses Design and Development
(D&D). The development procedure con-
sists of six phases: problem identification,
goal setting, design and model development,
model testing, evaluation of model test re-
sults and model deployment. This research
was conducted in 9 elementary schools in
Soppeng Regency, South Sulawesi Province.
The data were collected through question-
naires, obsetrvations, and interviews. Data
analysis techniques used were Inter-Rater
Kappa Cohen analysis and Goodness of Fit
analysis using Mokken Scalability Analysis

(MSA).

Finding and Discussion
Design Model

The first emotion aspect to be devel-
oped is fear. Conceptually, the fear referred
to in this study is the emotion state that
arises in the learner because of the threat or
perceived risk perceived as measured by the
indicators of dodging and being quiet. In
the initial design the aspect of fear was
measured by 2 indicators and 8 observation
items. The avoidance indicator is measured
by 4 observation items. The items are: Item
1, Item 2, Item 3, and Item 4. The second
indicator on the emotion aspect of fear is to
be quiet. The indicator of being reticent was
measured by four observational items. The
items are: Item 5, Item 6, Item 7 and Item
8.

The second aspect of emotion devel-
oped is anger. Conceptually, the anger re-
ferred to in this study is the emotion state
that arises because of the pressure that af-
fects the actions affecting others to follow,
obey, and act in accordance with what is
desired through threats measured through
indicators of scolding, Desire to hit and
alienate. In the initial design the aspect of
anger was measured by 3 indicators and 10
observation items. The indictment indicator
(berated) is measured by 3 observation
items. The items are: Item 9, Item 10, and
Item 11. The second indicator on the emo-
tion aspect of anger is showing the desire to
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hit. The indicator is measured by 4 items of
observation. The items are: Item 12, Item
13, Item 14 and Item 15. The third indica-
tor on the emotion aspect of anger is seclu-
sion. The alienation indicator is measured
by three observational items. The items are:
Item 16, Item 17 and Item 18.

The third emotion aspect to be devel-
oped is sadness. Conceptually, the sadness
referred to in this study is the emotion state
of learners that arise when experiencing a
loss of importance in the learner as measur-
ed by an indicator of silence and crying. In
the initial design the aspect of sadness was
measured by 2 indicators and 9 observation
items. The silence indicator is measured by
5 observation items. The items are: Item 19,
Ttem 20, Item 21, Item 22 and Item 23. The
second indicator on the emotion aspect of
grief is crying. The indicator of crying is
measured by 4 items of observation. The
items are: Item 24, Item 25, Item 26 and
Ttem 27.

The fourth emotion aspect developed
is boredom. Conceptually, the boredom
referred to in this study is the emotion state
of learners arising from lack of passion, or
encouragement of activities in schools that
affect the tendency to not be interested, stop
and do not do any more activities that are
considered boring as measured through in-
dicators indicate the attitude of not Inte-
rested and showing the desire to quit. In the
initial design the aspect of boredom was
measured by 2 indicators and 8 observation
items. The indicator shows the uninterested
attitude measured by the 4 items observed.
The items are: Item 28, Item 29, Item 30
and Item 31. The second indicator on the
emotion aspect of boredom is showing the
desire to stop. The indicator is measured by
4 items of observation. The items are: [tem
32, Ttem 33, Item 34 and Item 35.

The fifth aspect of emotion develop-
ed is joy. Conceptually, the excitement
referred to in this study is the emotion state
of learners arising from the achievement of
the goal or the existence of something good
is happening or experienced as measured
through indicator showing a smile or laugh-
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ter, saying words cheerful words (eg: yes,
ok, wah , Hurray, etc.) and shows cheerful
behavior (eg jumping, screaming, hugging,
etc.). In the initial design the aspect of ex-
citement was measured by 3 indicators and
12 observation items. The indicator shows a
smile or laughter measured by 4 observation
items. The items are: Item 36, Item 37, Item
38 and Item 39. The second indicator on
the aspect of emotion excitement is saying
cheerful words of exclamation. The indica-
tor is measured by 4 items of observation.
The items are: Item 40, Item 41, Item 42
and Item 43. The third indicator on the
aspect of emotion excitement is showing
cheerful behavior. The indicator shows that
the cheerful behavior is measured by four
observational items. The items are: Item 44,
Item 45, Item 46 and Item 47.

The sixth aspect of emotion develop-
ed is curiosity. Conceptually, the curiosity
referred to in this study is the desire of
learners to find new information through
their activities and experiences in schools as
measured by indicators: taking note, taking
notes, asking/asking, comparing. In the ini-
tial design the aspect of excitement was
measured by 4 indicators and 16 observa-
tion items. The attention indicator is mea-
sured by 4 observation items. The items are:
Item 48, Item 49, Item 50 and Item 51. The
second indicator on the emotion aspect of
curiosity is recorded. The record indicator is
measured by 4 observational items. The
items are: Item 52, Item 53, Item 54 and
Item 55. The third indicator on the emotion
aspect of curiosity is asking. The indicator
in question is measured by 4 items of
observation. The items are: Item 56, Item
57, Item 58 and Item 59. The fourth in-
dicator on the emotion aspect of cutiosity is
compare. The compare indicator is mea-
sured by 4 observational items. The items
are: Item 60, Item 61, Item 62 and Item 63.

Model Testing

The first stage of testing is the expert
judgment stage. This stage is intended to ob-
tain relevant information relvansi or compa-
tibility between aspects of emotions, indica-



tors and observation items that have been
developed in the initial design model. In this
research, purposively based on the considera-
tion of expertise, three experts were award-
ed trust to give an assessment of the initial
design model that has been developed.
Expert assessment results are group-
ed into three groups. The first group is a
group of items received without repairs. The
second group is a group of items received
with improvement. The last group or third
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is to provide a model of assessment to the
teacher to be piloted on the schools that
have been selected as the study sites. The
teacher referred to in this case becomes an
assessor or in this research is termed as
rater. The results of empirical testing
through inter-rater analysis with Kappa
Cohen Statistics show the results of the
analysis in Table 2 as follows.

Table 2. Summary of Coefficient Analysis

group is the item group suggested by the Results Kappa
expert to be aborted or excluded. The result Koof
of expert assessment related to the grouping Schools Object Kappa Category
is presented in Table 1 as follows. SDN 4 PD 1 0.84  Almost Perfect
Kalenrunge PD2 080  Substantial
Table 1. Expert Assessment Results on il Z,ﬂ
. . SDN 2 PD 1 0.77 Substantial
Emotion Rating Instrument .
Masewali PD 2 0.83  Alwost Perfect
Expert — Tot SDN. 168 PD 1 0.84  _Almost Perfect
Judge Kessing PD 2 0.82  Almost Perfect
Accepted  1,4,5,6,7,89,10,11,19,20212 50 SDN 250 PD 1 0.87  Almost Perfect
without 2,23,24,25,26,27,28, Bulu PD 2 0.85  Almost Perfect
fepaits 29,30,31,33,35,37,38,39, MIS Asadiyah ~ PD 1 0.83  Almost Perfect
403419429439443459469473 PD 2 0.89 A/MOJ‘Z‘ ])Eﬁ%fl‘
48,49,50,52,53,54,55,50, SDN 100 PD 1 0.79  Substantial
57,58,59,60,61,62,63 Dare Bunga PD 2 0.85  _Almost Perfect
Accepted  2,12,13,14,15,16,17,18, 11 SDN 276 PD1 0.75 Substantial
with repairs 32 34,36 Latappere PD2 081  Almost Perfect
Rejected 3,51 5 SDN 97 PD1 074  Substantial
Source: Expert Rating Results Ungac PD2 0.78 Substantial
SDN 256 PD 1 0.88  _Almost Perfect
Based on the data presented in Table Benteng Jati PD 2 0.84  Almost Perfect

1 it can be explained that the expert assess-
ment results concluded that 50 items assess-
ed by experts can be accepted without im-
provement, 11 items assessed must be im-
proved and as many as 2 items to be reject-
ed. The items declared acceptable without
direct improvement are included in the Re-
vision 1 Model group which will continue
on further model testing.

The second model testing stage is a
field trial. Field trials were conducted to test
the quality of the empirical assessment mo-
del. The model of assessment in question is
Revision I Model which has been assessed
feasible by experts. Instruments judged
worthy by the experts is as much as 61
items. The field trial procedure in this phase

Based on the results presented in
Table 2, it can be explained that the result
of instrument testing in the form of Kappa
coefficients revolves around the substantial
and almost perfect categories. The coeffi-
cient has shown a good agreement index for
an instrument to be declared eligible to use.
In addition, all Kappa coefficients obtained
from the instrument test results have been
categorized as reliably. So that the tested
instrument has fulfilled the element of
reliability.

Emotion scoring models have met
the criteria of reliability through empirical
testing and testing, but at the stage of em-
pirical trials there are findings that need to
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be given attention to the refinement of the
assessment model being designed. The find-
ings stem from teacher or rater responses
when applying the model. At the time of
the trial there were items that the teacher
found difficult to observe. The item in ques-
tion is Item 16. The item reads “Learners
are silent / unfriendly when lied to by their
friends”. According to some rater it is very
difficult to observe the situation of learners
lied to by his friend. Although this happens,
it is difficult to observe by the teacher.

Upon the findings, the researchers
conducted an evaluation to consider the
Item 16. Based on the evaluation result
through consideration of suggestion from
several rater then Item 16 items are decided
to be removed from the instrument. Anoth-
er consideration on which the item is based
is that in some cases in the test this item has
a very small situation occurring and the item
often experiences different views of the
rater. In addition, the issue of Item 16 also
does not invalidate the observation indicator
that would be measured, since the observer
indicator still has other observation items
other than Item 16.

Based on the evaluation results of
model testing, it is obtained that there are
60 items of observation that are considered
feasible to be included in the standard
insttu-ment of trial result. 60 items are
divided into 6 aspects of emotions and 16
indicators. These results are labeled in this
study as the Revision II Emotion
Assessment Model. The revised Emotion
Appraisal II model has basically been
standardized through theoretical testing
process based on expert analysis or
empirically through field trials.

The tests of Goodness of Fit Model
using Mokken Scalability Analysis classify
the results of the analysis into three groups:
scalability testing of pair between items
(H,), item sakalability testing (H), and
scalability testing of all items (H). The
following table 3 summarizes the results of
scalability testing of pairs between items.

Table 3 concludes that the result of
scalability testing of pairs between items in-
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dicating the result of all pairs of items (Hij)
has been tested measuring one indicator of
the same. The result is seen after the whole
pair coefficient between items in each
indicator shows Hij> 0.3. Another thing
that is tested is the sakalabilitas item (Hi).
Table 4 below summarizes the results of
scalability test items (Hi).

Table 3. Summary of Scalability Tests Pairs

Antar Item (Hij)

Indicators Ttems H
Eschew 1,23 >0.3
Being introverted 4.5,6,7 >0.3
Hurl insults (berate) 8,9,10 >0.3
Hit 11,12,13, 14 >0.3
Not friendly at the target rage 15,16 >03
Silence 17,18,19, 20,21 > 0.3
Crying 22,2324 25 >0.3

Attitude shows no interest 26,27,28, 29 >0.3
30,31,32, 33 >03
34,35,36, 37 >0.3
38,39,40, 41 >03

42434445  >03

Indicated a desire to stop
Show smile or laugh
Cheerful cry uttered

Shows cheerful behavior

Pay attention 46,47,48 >0.3
Record 49,50,51, 52 >0.3
Ask 53,54,55, 56 > 0.3
Compare 57,58,59, 60 > 0.3

Table 4. Summary of Scalability Tests Item

(Hi)

H; Ttems
203 1,2,3,4,5,6,7,89,10,11,12,13,14,15,
16,17,18,19,20,21,22,23,24,25,26,27,
28,29,30,31,32,33,34,35,36,37,38,39,
40,41,42,43,44,45,46,47,48,49,50,51,
52,53,54,55,56,57,58,59,60

Table 4 presents the scalability test
items (Hi). The results show that all items
(60 items) have good and acceptable power.
It is seen after the item sakalabilitas
coefficient (Hi)> 0.3. Another test result is
the scalability of all items (H). Table 5
below summarizes the results of scalability
testing of all items (H).



Table 5. Summary of Scalability Tests All

Items (H)
Emotion Indicators H
Aspect
Fear Eschew >0.3
Being introverted >0J3
Anger  Hurl insults (berate) >0.3
Hit >0.3
Not friendly at the target rage > 0.3
Sadness  Silence >0.3
Crying >0.3
Boredom Attitude shows no interest >0.3
Indicated a desire to stop >0.3
Joy Show smile or laugh >0.3
Cheerful cry uttered >0.3
Shows cheerful behavior > 0.3
Curiosity Pay attention >0.3
Record >0.3
Ask >0.3
Compare >0.3

Table 5 presents the results of

scalability testing of all items. These results
indicate that all observed indicators have
been fit with the data. For that the model
has been tested or has fulfilled the element
of Goodness of Fit.

Results of Emotion Assessment

Emotion scoring models that have
been tested both theoretically and empiri-
cally are given back to the teacher for im-
plementation. This step is called model de-
ployment. This is done to obtain informa-
tion trelated to the results of emotion as-
sessment. The results of the emotion as-
sessment in question is the emotion picture
of elementary school students. Based on the
results of emotion assessment by the teach-
er obtained the result that the general
emotions of elementary school students in
Soppeng District vary. The results of the
assessment for the emotion aspects of fear
are presented in Figure 1 below.

The results of the assessment on the
aspect of these fears indicate that the emo-
tions of the students' fears vary from low,
medium, and high. In general, the emotions
of fear of learners tend to be more domi-
nant in the low category. If it is reviewed
based on the gender of the learners then it

Jurnal Penelitian dan Evalnasi Pendidikan
Volume 21, No 1, June 2017

is informed that female learners tend to have
greater fear than male learners. Further-
more, the results of the assessment on
anger aspects of emotion are presented in
Figure 2 as follows.

:F; ——Whole
% i | \ ~l-Women
8 | % \\ / Man

S \V_‘/
0 | Y
Low Moderate High
Figure 1. Emotion Aspect Appraisal

Results Fear

E ——Whole
:‘E 15 ~i-Women
Man
§ \ /.
o v
Low Moderate High
Figure 2. Result of Aspect Emotion

Aspect Assessment Angry

The result of the assessment on the
anger aspect shows that the anger emotions
of learners vary from low, medium, and
high. In general, the emotions of anger
learners tend to be motre dominant in the
high category. When viewed on the basis of
the gender of learners, it is found that male
learners tend to have a greater sense of
anger than female learners. Furthermore, the
assessment results on the emotion aspects
of sadness are presented in Figure 3 below.

The results of the assessment on the
aspect of the sadness indicate that the emo-
tions of learners' sadness vary from low,
medium, and high. In general, the emotions
of student sadness tend to be more domi-
nant in the low category. When viewed
based on the gender of learners, it is found
that women learners tend to have greater
sadness than male learners. The next emo-
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tion is boredom. The results of the assess-
ment on the emotion aspects of boredom
are presented in Figure 4.

——=Whole
—-Women

15 -\\\ Man
10
5 ;7%—4

0 ! —

Students

9 < :

=R ;
/

Low Moderate High
Figure 3.  Emotion Aspect Appraisal
Results Sadness
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Figure 4.  Emotion Aspect Evaluation

Results Boredom

The results of the assessment on the
aspect of boredom shows that the emotions
of boredom learners wvary from low,
medium, and high. In general, the emotions
of boredom learners tend to be mote
dominant in the low category. When viewed
on the basis of the sex of learners then
obtained information that male learners
tend to have more boredom higher than the
female students, but the difference is not so
great. The next emotion is excitement. The
results of the assessment on the emotion
aspects of excitement are presented in
Figure 5 below.

The results of the evaluation showed
that the joy of emotion excitement of
students varies from low, medium and high.
In general emotion excitement learners tend
to be more dominant in the high category.
If reviewed by sex learners says that female
students tend to have more joy than male
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students, but the difference is not so great.
The next emotion is curiosity. Results of
votes on the emotion aspects of curiosity
presented in Figure 6.
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Figure 5. Assessment of Emotion Joy
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Figure 6.  Emotion Aspect Appraisal

Results Curiosity

The results of the assessment on the
aspect of curiosity shows that the curiosity
emotions of learners vary from low, medi-
um, and high. In general, the emotions curi-
osity of learners tend to be more dominant
in the high category. When viewed on the
basis of the gender of learners, it is found
that female learners tend to have more
curiosity compared with male learners, but
the difference is not so great.

Discussion of Emotion Rating Model

The model of emotion assessment of
learners developed in this study consists of
6 aspects of emotion namely: fear, anger,
sadness, boredom, joy, and curiosity. The
emotion aspect that has been developed is
supported by the results of research con-
ducted by Boehner, DePaula, Dourish &
Sengers (2007, p. 289) which states that ba-
sically emotion patterns that are generally



dominant in childhood are: joy, sadness,
fear, Anger, and curiosity of the child. The
results of this study indicate conformity
with the results of this study or the product
developed in this study.

The first emotion aspect developed in
the study was fear. The attachment referred
to in this assessment model is the emotion
state that arises in the learner because of the
threat or perceived risk. The fear aspect of
this assessment model is measured by the
dodge indicator and being quiet. The results
of the development correspond to the view
that Lerner & Keltner (2001, p. 1406) ex-
plains that fear is a feeling of risk estimation
of something a person will face. Fear is
associated with risk aversion. Fear directs a
person to avoid risk.

The results of other studies that have
been compatible with this study are the
results of research from Hansen & Zambo,
(2007, p. 274) which explains that fear is the
emotion that a person uses to “survival’.
When the emotion of fear arises in the child,
the child becomes aware of the environment
and raises a caution on the child. The re-
sults of this study support the emotion as-
sessment model of elementary school stu-
dents in this study, especially on the emo-
tion aspects of fear that develop indicators
to avoid and become quiet.

The second emotion aspect develop-
ed in this study is anger. The anger referred
to in this study is the emotion state that
arises because of the pressure that affects
the actions affecting others to follow, obey,
and act in accordance with what is desired
through threats. In this study anger is
measured by indicators throwing insults,
hitting, and silencing/unfriendly to angry
targets. The results of these developments
are supported by Lee & Lang (2009, p. 153)
which suggests that anger is generally des-
cribed as a state of intense emotion in which
the desire to attack a reproach object. The
results of this study are in conformity with
the results of the model of emotion assess-
ment in this study.

This fear aspect of the emotion ap-
praisal model is also supported by Hurlock's
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(1984) assertion that the child can also show
his anger by alienating or remaining silent as
a form of deep disappointment in the child.
In addition, the fear aspect of this research
is also supported by Renshaw & Kiddie,
(2012, p. 222) which explains that anger is
the basic emotion that often arises when one
interprets situations such as hostility. Based
on this it makes the basis for researchers to
develop indicators of berating, hitting, and
unfriendly/silent on the emotion aspects of
this study.

The third emotion aspect developed
in this study is sadness. The sadness re-
ferred to in this study is the emotion state
of the learner who appears when experi-
encing a loss of importance in himself. The
aspect of sustainability developed in this
study is measured by an indicator of silence
and crying. The results of the development
supported by Bonanno, Goorin, & Coifman
(2008, p. 4) make it clear that the emotions
of sadness within a person serve as a form
of personal reflection of the sense of loss
that can not be prevented. Soreness is gener-
ally shown by crying and silence to show
SOTTOw.

The fourth emotion aspect that has
been developed in this research is boredom.
Boredom is meant in this study is the emo-
tion state of learners that arise due to lack
of passion, or encouragement of activities
in schools that impact on the tendency to
not interested, stop and do not do any more
activities that are considered boring. The
boredom in this emotion appraisal model is
measured by indicators showing a disinte-
rested attitude and showing a desire to quit
the activity. The results of the development
are supported by research results from
Perkun, Goetz, Daniels, Stupnisky, Perry
(2010, p. 532) which suggests that boredom
is seen as part of an emotion consisting of
feelings of unfeeling, lack of stimulation, and
low one's passion for something. People
who experience boredom have a tendency
to run away, get out or not participate from
situations that cause boredom. These find-
ings support the outcome of developing an
emotion assessment model in this study
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which concludes that boredom can be mea-
sured by observational indicators indicating
disinterest and showing a desire to quit the
activities.

The fifth emotion aspect developed
in this study is excitement. The excitement
referred to in this study is the emotion state
of learners arising from the achievement of
goals or the existence of something good
that is happening or experienced. The ex-
citement in this emotion assessment model
is measured by indicators showing a smile
or laughter, saying cheerful words of cheer
and showing cheerful behavior. This is
supported by Hurlock (1984) which explains
that joy is a pleasant emotion known for joy
and happiness or happiness. Each child has
a different intensity of excitement and ex-
presses it to some extent. There are various
expressions of joy that range from silence,
calm, complacency, to an overwhelming in
great joy. At the age of school excitement in
children is always accompanied by a smile
and laughter. The excitement of school-
aged children is largely due to the success of
children in achieving the goals they expect.
Hurlock's opinion indicates the relevance of
the results of developing models of emo-
tion assessment of learners in this study.

The last emotion aspect that has been
developed in this research is curiosity.
Curiosity referred to in this study is the
desire of learners to find new information
through activities and experiences in school.
Emotion curiosity in this study is measured
by indicators of paying attention to, taking
note, comparing, comparing. The results of
this study are supported by the results of
research Kashdan, Rose & Fincham, (2004:
p-291) that describes the tendency of some-
one who has a strong curiosity is actively
looking for varied sources of new things
and new challenges as well as indicate the
liveliness of seeking depth of knowledge
and experience as a stimulus In him.

Support from other research results
from Litman, (2005, p. 793) which suggests
that curiosity can be defined as the desire to
know, see, or experience that motivates
individual behavior and directs it to find
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new information. It is the basis that the
curiosity is a desire learners to find new in-
formation through attention activities, re-
cord, ask and compare.

The model of emotion assessment of
elementary school students developed in this
study was designed by Direct Observation
Method. The direct observation assessment
method that has been developed in this stu-
dy contains observational situations outlined
from the observed indicators to be meas-
ured. The selection of this method of emo-
tion assessment is supported by Merrell
(2003, p. 51) explaining that the Direct Be-
havioral Observation or the so-called direct
observation method is an emotion assess-
ment method in which the observer as an
assessor develops an operational definition
of targeted observational behavior, then con-
ducts observations, Recording systematically
based on observational subject behavior.
This is the basis for researchers to develop
the method of direct observation, because
the method can reveal the behavior of ob-
servation subject directly and systematically.

Discussion of the Characteristics of the
Emotion Appraisal Instrument

In this sub-chapter described the rela-
ted characteristics of the students' emotion
assessment instruments. Characteristics of
the student’s emotion assessment instru-
ment in this case is the feasibility of the in-
strument in the form of validity and relia-
bility. The validity is content validity through
the assessment by experts or experts in the
field, while the reliability here is a consisten-
cy between rater commonly known as inter-
rater technique to assess consistency, close-
ness and appraisal agreement or rater in do-
ing emotion assessment of learners.

Based on the results of this study ob-
tained the results that the model of emotion
assessment of elementary school students
have been declared valid in content based
on the assessment of some experts or ex-
perts who are trusted to provide an assess-
ment. If related to theoretical review as
stated by Haynes, Richard, & Kubany
(1995, p. 239) which states that the validity



of the content can basically be interpreted
as evidence of the extent to which elements
of the valuation instrument are relevant or
are representative of the targeted constructs
in an assessment instrument. This view
shows that the students 'emotion assess-
ment instruments developed in this study
are relevant or representative of the target-
ed constructs of the learners’ emotions.

Another point put forward by
Gillespie, Watson, Emery, Lee, & Murchie
(2011, p. 2) that the content validity is a
description of how far the sample items in-
cluded in the instrument can measure the
content. If associated with the results of this
study indicates that the emotion assessment
instrument of elementary school learners in
this study has measured its content. The in-
tended content is an observational indicator
and an emotion aspect. This means that the
sample items observed in the emotion as-
sessment instrument have measured the
observed indicator and the emotion aspect
to be measured.

Another result obtained in this study
is reliability. Based on the results of the stu-
dy showed that the students' emotion as-
sessment instruments have been reliable. If
the result is associated with the statement
put forward by Ziegler & Detje (2012; p. 3)
which explains that reliability describes the
overall consistency of the measurements
though given several times. Measurements
with high reliability are said to be reliable
measurements. Reliability itself has other
names such as reliability, reliability, stability,
stability, consistency, and so forth. Howe-
ver, the central idea embodied in the con-
cept of reliability is the extent to which a
measurement is reliable.

In the results of this study the instru-
ment of emotion assessment of elementary
school students has been reliably through
inter-rater reliability techniques. On the
other hand Graham, Milanowski, Milner, &
Westat (2012, p. 4) explains that inter-rater
reliability basically shows that different ob-
servers tend to provide relatively similar as-
sessments on the same observational object
so that it indicates that Instruments have
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been reliable, consistent and reliable. This
view shows that the emotion assessment of
elementary school learners that have been
developed in this study has been reliable,
consistent and credible even if applied by
different observers or teachers.

The next result in this study is the
results of statistical tests Kappa showed the
average coefficient of 0.82. If the results are
compared with Landis & Koch’s (1977, p.
165) view that the coefficients are in the
almost perfect category. Other experts who
gave explanations related to the coefficient
of Kappa namely Bonagamba, Coelho and
Anamaria (2010, p. 435), then the coeffici-
ent of 0.82 the results of the study has been
on the category exellent. Based on some of
the views of these experts it can be collect-
ed that the emotion assessment instrument
of elementary school learners that have been
developed in this study has been feasible to
use because it already has consistency, relia-
bility and the results obtained from such
instruments can be trusted.

Discussion on the Application of Emotion
Appraisal Model

The result of applying the emotion
appraisal model referred to in this research
is divided into two: the results of teacher
assessment and teacher perceptions on the
model of emotion assessment of learners.
Based on the results of emotion assessment
of learners from teachers, then obtained the
result that for the emotion fears of learners
ranged from low, medium and high. Viewed
from the aspect of gender then the results
of research that for the fear aspect of female
students have a tendency to fear higher than
the male students. The results of this study
are supported by Hurlock (1984) which
states that girls show more fear than boys
and the daughters fear is socially acceptable.

In the anger aspect, it is found that
the emotions of learners range from low. If
viewed from the aspect of gender then the
results of this study indicate that male stu-
dents have a tendency of a higher sense of
anger compared with female learners. This
is supported by the opinion of Aldrich &
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Tenenbaum (20006, p. 776) explains that if
viewed based on the emotion of anger, then
the boy is more emotion than the girl. This
means that men more easily feel angry than
girls. Anger is interpreted as a masculine
emotion. On the other hand Renati, Cavioni,
& Zanetti, (2011, p. 49) argued that anger is
an emotion that is not easy to manage espe-
cially for elementary school age learners. For
elementary school children in the class-
room, anger can be caused by a dispute or
seizure of possession of an object, a mis-
match between peers, physical stress, reject-
ion or neglect and when a child is forced to
do something he does not like.

In the emotion aspects of grief, the
results obtained that the emotions of learn-
ers ranged from low to moderate. Viewed
from the aspect of gender then the results
of this study indicate that female students
have a tendency of higher sadness com-
pared with male learners. The results of the
study were supported by Aldrich &
Tenenbaum (20006, p. 776) explaining that if
viewed on the basis of emotion sadness,
then girls are more emotion than boys. This
means that women are more easily to feel
sorrow than boys. Sorrow is interpreted as a
feminine emotion.

For emotion aspects of boredom
assessment results obtained that the bore-
dom of learners ranged from low to mode-
rate. If viewed from the side of the sex then
there is no difference in boredom between
female learners with male students. Based
on the theoretical review of Perkun et al,
(2010, p. 532) suggests that boredom is seen
as part of an emotion consisting of unpleas-
ant feelings, lack of stimulation, and low
one's passion for something. People who
experience boredom have a tendency to run
away, get out or not participate from situa-
tions that cause boredom. In addition, bore-
dom can also be expressed with monoto-
nous activities such as daydreaming. Perkun,
et al, (2010, p. 545) concluded in his re-
search that boredom indicates in children
such as lack of concentration in learning,
lack of attention to the lessons followed,
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and consequently, boredom has a negative
effect on academic achievement.

The results of this study did not find
any high boredom in elementary school stu-
dents. Indications of boredom described by
various experts are not found in this study.
It is a common hope that elementary school
students especially in schools can learn with-
out being haunted by boredom, because the
boredom can be bad for students in school.

For the emotion aspect of the joy of
elementary school students in Soppeng Re-
gency has a uniform result that is high cate-
gory. Lee & Lang (2009, p. 151) who argued
that joy as a very pleasant emotion when
one is in the context of progressing toward
the desired goal. A sense of excitement arises
when a person's goal is achieved, either the
expected objective or the abrupt goal that
arouses one's passion. When feelings of
happiness arise then the motivation moves
or increases.

If the results of this study compared
to the view of Lee & Lang (2009) is then
certainly obtained a positive result related to
the emotions of joy in elementary school
students in Soppeng district. It shows that
learners are in the context of getting prog-
ress toward the desired goals. But the ex-
citement must also continue to be controll-
ed by the teacher, as Scherer, (2005, p. 723)
explains that joy is a positive emotion di-
mension that requires high control for those
who feel it. This suggests that teachers
should continue to monitor the joy of their
high-end learners. Do not let it is not
controlled so it will also be less good for
learners.

The emotion aspect of curiosity is the
result that the curiosity of learners ranges
from moderate to high. The results of this
study are supported by Hurlock (1984) ex-
plaining that for the curiosity aspect of the
child has a tendency to react positively to
new elements they find. This suggests that
the child's age is the time when a person has
a tendency to react positively to new ele-
ments they find. The results of this study
are in line with the theoretical concepts des-
cribed by Hutlock (1984). In general, cle-



mentary school children have a strong curi-
osity tendency, but the strong curiosity
should always be controlled by teachers at
school, as well as parents at home.

Conclusion and Recommendation

The results of the study show that the
emotion assessment model for students
consists of six aspects of emotion, i.e.: fear,
anger, sadness, boredom, joy, and curiosity.
The model consists of 16 indicators and 60
observed items. The emotion assessment
model consists of instrument grids, a user’s
guide, a scoring rubric, and a guide for re-
sult interpretation. The emotion assessment
model is valid and reliable based on the in
inter-rater testing through Cohen’s Kappa
statistics with an average Kappa coefficient
of 0.82 (almost perfect). The results of
emotion assessment by teachers are: the fear
of elementary school students ranging from
high, medium and low category. The anger
of students ranges from high, medium and
low. The sadness of students ranges from
moderate to low category. Boredom of stu-
dents ranges from medium to low category.
The joy of the students is in the high
category. The curiosity of students ranges
from high and medium category.

Based on the conclusions obtained in
this study, it is suggested the following mat-
ters. (1) this model of emotion assessment
of elementary school students is suggested
to be applied by teachers to understand the
characteristics of learners that make the
basis for teachers both to plan the learning
process in accordance with the character-
istics of learners, as well as provide an
approach in social interaction with students
in the school; (2) prior to implementation in
schools, teachers are advised to attend train-
ing in advance in order to obtain informa-
tion on how to apply the model of emotion
assessment propetly; (3) the model of emo-
tion assessment of elementary school stu-
dents developed in this research has been
tested both theoretically and empirically, so
it is suggested that the model of emotion
assessment can be applied continuously in
Soppeng District or in other places or areas.
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(4) to other researchers interested in similar
topics to develop other aspects of emotion
assessment, because it is very useful for
teachers and learners in particular and the
development of the world of education in
general.

Limitation

This study aims to obtain a model of
emotional assessment of primary school stu-
dents. Based on the consideration that emo-
tions have a very wide scope aspect, but in
this research only developed six aspects of
emotion, among others: fear, anger, sad-
ness, boredom, joy, and curiosity. This is felt
to be a limitation in this study. To that end,
the development and expansion of other
aspects of emotion is necessary to continue
both by researchers themselves and other
researchers who are interested in similar
topics.

This emotional appraisal model is only
designed and used in high school students.
Nevertheless, researchers continue to realize
that developing a model of emotional assess-
ment for low-grade primary school learners
is also important. Therefore, the develop-
ment of a further model of emotional
assessment for primary school students in
lower classes is considered necessary for
future research.
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Abstract
This study was aimed to develop and produce an assessment instrument of mathematical
learning results based on multiple intelligence. The methods in this study used Borg & Gall-
Research and Development approach (Research & Development). The subject of research
was 289 students. The results of research: (1) Result of Aiken Analysis showed 58 valid items
were between 0,714 to 0,952. (2) Result of the Exploratory on factor analysis indicated the
instrument consist of three factors i.e. mathematical logical intelligence-spatial intelligence-and
linguistic intelligence. KMO value was 0.661 df 0.780 sig. 0.000 with valid category. This
research succeeded to developing the assessment instrument of mathematical learning results
based on multiple intelligence of second grade in elementary school with characteristics of
logical intelligence of mathematics, spatial intelligence, and linguistic intelligence.
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Introduction

The results of field study show that in
the three surveyed schools, they have
implemented learning process with multiple
intelligence approach, but in assessment of
learning results, they still use conventional
modeling examination. There is a gap bet-
ween learning and assessment process. The
results of field study in detail as follows. (1)
Teacher prepares Learning Implementation
Plan (RPP) with Teaching and Learning
Activities (KBM) using multiple intelligence
approach; (2) Teachers teach using multiple-
intelligence approach; (3) Students receive
learning materials through multiple-intelli-
gence approach; (4) assessment of learning
results uses traditional-assessment instru-
ment; (5) learning results reach minimum
passing grade (KKM) at least (7) there is a
gap between the learning process and the
instrument used to assess learning results.
(8) Teachers have not been introduced to
instruments which are based on multiple
intelligences specifically; (9) from the Edu-
cation Authority, it requires instrument use
made by the Local Education Authority
with using traditional instrument which is
consisting only of sentences and numbers
(10) the issue from students is when they
have to work on traditional instruments that
are not relevant to the learning process. (11)
Teachers argue: traditional test has weak-
ness if applied to the learning process with
multiple-intelligence approach. Some weak-
nesses include (a) the instrument does not
accommodate the multiple intelligence that
is in accordance with the learning process,
(b) The form of examination is in sentences
and numbers, without any elements of mul-
tiple intelligences such as pictures, puzzle,
riddle box. (C) on the instrument there is
no color therefore it is less attractive.

To overcome these problems, it is
offered a solution in which a model of
learning-result assessment that considers
multiple intelligences. This model of assess-
ment will accommodate the characteristics
of multiple intelligences that teachers use as
an approach in the learning process.
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In the development of assessment in-
strtument, the mathematics lesson for second
grade of elementary school is selected.
Some of the reasons are mathematics is a
subject that is closely related to life, mathe-
matics is the basis to study other subjects. In
certain classes students assume that mathe-
matics lesson is tiresome.

Douglas, Smith, & Reese (2008) car-
ried out research on impacts of multiple-
intelligences learning model towards the
achievement of eight-grade students on
mathematics subject in Turkey. Samples
consisted of two classes, one class as expe-
rimental class receiving mathematics with
teaching-activity model, one class as control
class to receive mathematics with Direct
Instruction (DI) model. The learning results
of both classes showed the difference. The
experimental class had average point at
25.48, while the control class at 17.25 point.
Based on this study, it is concluded that
learning model with multiple intelligences
increase learning result of students.

The problems in this research are: (1)
What is the characteristic of assessment
instrument on intelligence-based mathema-
tics learning results? (2) What are the cri-
teria of the assessment instrument on intel-
ligence-based mathematics learning results?
The purpose of this study is to describe: (1).
Characteristics of the assessment instru-
ment of multiple intelligence-based mathe-
matics learning results. (2). Criteria of qu-
ality in instrument assessment of multiple
intelligence-based ~mathematics  learning
results.

The purposes of the study are: The
development of assessment instrument is
expected to ease the teacher in implement-
ing assessment towards the learning process
with multiple intelligence approach. Teach-
ers are expected to broaden their insights to
be able to teach with high creativity whose
orientation resides to the needs of students.
Teachers should view students as individu-
als whose intelligence can develop accord-
ing to the theory of multiple intelligences.

The result of the research on the
development of assessment instrument of



multiple intelligence is helpful for the stu-
dents because the assessment is designed by
the teacher that considers the multiple intel-
ligences of the students. The assessment in-
strument of multiple intelligences can create
a fun learning atmosphere, and students can
absorb the learning materials more easily.

Students feel happy, because the con-
tent of the examination contains material
related to real life. The assessment instru-
ment of multiple intelligences is directly re-
lated to the environment and the experience
of students. The assessment instrument of
multiple intelligence assessment also creates
a pleasant atmosphere for students, because
the examination has form in colorful
images, graphics, riddles, and puzzle. The
way to answer is also varied, not only in
multiple choices, but students can answer
by coloring the images, or filling in the
blank boxes in the riddle.

Armstrong (2003, pp. 2-4) outlined
eight of Gardner's theoretical intelligences
as follows. (1) Linguistic Intelligence: The
ability to use words effectively, Logical
Intelligence: the ability to use numbers well.
Spatial intelligence: The ability to perceive
the spatial-visual world accurately. (2) Ki-
nesthetic Intelligence: The skill to use whole
body in expressing ideas. (3) Musical Intel-
ligence: Ability to handle musical forms, (4)
Interpersonal Intelligence: Ability to per-
ceive and differentiate mood. (5) Intra-per-
sonal Intelligence: Self-understanding (0)
Naturalist Intelligence: Skill to recognize
and categorize species.

(7) Logical-Mathematical Intelligence:
Campbell, Campbell & Dickinson (2002, p.:
41) described some conditions that enable
one's logical-mathematical intelligence to
thrive well as follows: feeling their goals and
functions within their environment, recog-
nizing concepts with properties of quantity,
time, and causal relationships; using abstract
symbols to demonstrate in concrete way,
both objects and also concepts; showing
logical problem solving skills.

Armstrong (2003, p. 26) explains that
a person with high mathematical logical
intelligence expresses the following features:
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being able to calculate numbers off the head
easily, being fond of mathematics, enjoying
games or solving puzzles that require logical
reasoning, being eager to look for patterns,
regularities, or logical sequences, believing
everything with rational explanation.

Someone with strong mathematical
logical intelligence tends to be fond of fol-
lowing activities such as science, mathema-
tics, accounting, detective work, law and
computer programming. One who makes
use of mathematical logical intelligence in
daily life will be easier to apply mathema-
tical concepts. When dealing with problems
and in assuming or arguing, he or she will
use mathematical calculations frequently.
Professions that can be developed from lo-
gical mathematical intelligence include ac-
countants, statisticians, computer program-
mers, scientists, and researchers.

Spatial Intelligence (Visual-Spatial)

Space intelligence (visual-spatial) is an
intelligence that can be developed for stu-
dents. Students with spatial intelligence have
several features, including as the following:
being able to read maps easily, charts,
graphs, being eager to work on puzzles, can
build three dimensional constructions, and
being more easily to learn through images
than text. Armstrong (2003, p. 48) describes
a person who is strong in spatial intelligence
or space usually shows an interest in color,
photo or video camera, images, reading
materials that have many illustrations.

In line with those disclosed by Camp-
bell et al (2002) on visual-spatial intelli-
gence, it is revealed that a person with spa-
tial intelligence exhibits several observable
features such as: being fond of learning by
seeing and observing, being fond of think-
ing in pictures, reading graphs, maps, dia-
grams or in visual method; enjoying three-
dimensional shapes, origami, composing
patterns, being fond of art, cards, pictured
stories, being fond of drawing and painting.

Linguistic Intelligence

Gardner (1983) revealed that language
is the most important example of human
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intelligence that is indispensable to society.
Gardner (1983) explains the important
meaning of language-rhetoric aspect, or the
ability to convince others from the series of
actions, the potential for language recalling,
or the ability to use language (Campbell et
al, 2002, p. 10).

The ability possessed by a person in
utilizing language intelligence can bring a
student's confidence in learning to maintain
a position in a forum and discussion.
Utilization the ability in understanding the
language in the lesson brings the oppor-
tunity to be able in discussion or teaching
friends with what has been learned. In the
scope of learning, a teacher must provide an
opportunity for students to convey their
arguments and provide opportunities for
students to learn together with their friends.

A person who possesses linguistic in-
telligence exhibits characteristics as des-
cribed (Amstrong, 2003) being fond of
reading, writing, telling stories; being able to
remember name, date; being fond of the
word-guessing game; being fond of reading
poetry, rhymes; being able to communicate
well. Campbell et al (2002) describes the
characteristics of linguistic intelligence such
as: learning through listening, reading,
writing, and discussion, effectively listening,
understanding, deciphering and remember-
ing the spoken words; being effective in
writing, understanding language rules, spell-
ing, being fond of learning other languages.

Assessment of Mathematics Learning

Assessment is the process of collect-
ing and processing information to measure
the achievement of student’s learning re-
sults. Assessments that is made by teachers
to students can be interpreted as a process
of collecting various informations that can
provide a true picture of student’s learning
progress. It means, if there are signs of
students experiencing barriers in learning,
teachers can take the right steps imme-
diately. The taken steps in the process of
handling students in the learning process
can provide an overview towards the
progress of learning. The learning progress
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of students is required throughout the
learning process through assessment effort.
Assessment is not only implemented at the
end of the period (semester) in the learning
process but during the learning process as
well as the formative assessment (Stiggins &
Chappuis 2011, p. 15). “The assessment is
one of the main tasks of teachers .."
(Kartowagiran, 2012). Each teacher is re-
quired to possess assessment techniques to
support the main task. According to
Mardapi, (2007, p. 5) “... assessment in-
cludes all the means used to assess indi-
vidual performance ..”. Performance ap-
praisal allows students to demonstrate skills
and attitudes that they have in addition to
knowledge. Assessment in the learning
process serves to determine the condition
of students.

Assessment can be used as a method
to motivate students in learning, not as a
threat to students, in accordance with the
theory presented by Nitko & Brookhart,
(2007, p. 11) that:

Assessment may also motivate student to stu-
dy. unfortunately, some teacher use this form of
accountability as a weapon rather than as a
constructive force. Teachers may hope that
using an assessment as a possible threat will
encourage their student to take studying
seriously. Sometime teacher use the surprise
quiz or pop quiz in this manner to encourage
more frequent studying and less cramming
(Nitko & Brookhart, 2007, p. 11)

Teachers can use assessment as a way
to motivate students in learning. Assess-
ment is not intended to make students de-
pressed, fearful or tense. Assessment if im-
plemented properly can improve the quality
of learning, an assessment supported by
opinion of Nitko & Brookhart (2007):

How making your own assessments improve
your teaching: (1) knowing how to  choose or
to craft quality assessments increases the qua-
lity of your teaching decisions; (2) what and
how yon assess communicated in a powerful
way what you really value in your students
learning; (3) when you carefully define assess-
ment ltasks, you are clarifying what you want



students to learn; (4) you use your knowledge
of how to craft quality assessment tasks when
you evaluate assessment materials available
from other source; (5) learning to craft assess-
ment tasks increases your freedom to design
lesson; 6) you will improve the validity of your
interpretations and wuses of assessment result.

(Nitko. & Brookbart, 2007, p. 107)

Theory of Nitko & Brookhart explains
that assessment can improve the quality of
teacher in teaching. Assessment can explain
what students need. Assessment also func-
tions in designing the next lesson. Assess-
ment results can improve the validity of
teacher interpretation towards the students.
The preparation of examination items for
assessment does require knowledge and high
creativity, there is an influence of the assess-
ment on improving the quality of learning.

Mardapi (2007, p. 6) described a prin-
ciple to be considered in the assessment
that: The essential principles of assessment
are accurate, economical, and encourage the
improvement on the quality of learning.
Therefore, the assessment system used in
each educational institution should be able
to: (1) provide accurate information, (2) en-
courage students to learn, (3) motivate
teachers, (4) improve institutional perfor-
mance, and (5) improve education quality

A teacher must be able to design an
assessment that fulfills the function in the
learning process. The result of the assess-
ment is expected to be helpful, both for the
students and for the teachers themselves.
Assessment on learning results of students
at primary and secondary education levels is
based on the following principles according
to the Regulation of Education and Culture
Minister of Indonesia No 23 Year 2016: Art
12 (2), assessment procedures undertaken by
educators: Assessment of knowledge aspects
is carried out through stages of: (a) prepar-
ing assessment plan ; (b) developing assess-
ment instruments; (C) carrying out an assess-
ment; (d) making use of the assessment
results; and (e) reporting the assessment
results in the form of numbers on a scale of
0-100 and description. Art 13 (1) while the
process of assessing the learning process
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and results by educators is carried out by
the following rules: (a) establishing an as-
sessment objective with reference to the
RPP that has been prepared; (b) developing
an assessment points; (c) establishing an as-
sessment instrument its guidelines; (d) con-
ducting quality analysis of the instrument;
(e) preparing assessment; (f) processing,
analyzing, and interpreting the results of the
assessment; (g) reporting the results of the
assessment; and (h) utilizing the assessment
reportt.

In Regulation of Education and Cul-
ture Minister of Indonesia Number 23 Year
of 2016, it was clearly described how the
assessment procedures should be done by
the educators. An explanation of assessment
both regarding assessment in the process
and also the assessment in the learning re-
sults for the knowledge aspect has been
detailed. Teachers only follow and carry out
them. The steps to be taken to assess the
knowledge aspect, from the plan to the re-
port on the results of the assessment.

Model of Assessment in Learning
Mathematics

In preparing assessment examination
in mathematics, it is necessary to pay atten-
tion towards several matters related to the

material, as the following opinion
Schoenfeld (2002, p. 9) :
The — “interwoven  and  interdependent”

components  of  mathematics  proficiency
adpanced by the NRC  Committee are:
Understanding: Comprebending mathematical
concepts,...;  Computing: — Carrying  out
mathematical procedures,...; Applying: Being
able to formulate problems mathematically ...;
Reasoning: Using logic to explain and justify
a solution to a problem ...; Engaging: Seeing
mathematics as sensible, useful and doabl....

Schoenfeld explaines that the skill
components in mathematics include: under-
standing, implementing procedures, formu-
lating math problems, reasoning, using mathe-
matics as a logical thing. Assessment should
be designed in such a way to meet the pur-
pose of the assessment, the mathematical as-
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sessment is able to explore what is mastered
and what has not been mastered by the stu-
dents from the teaching materials, therefore
the teacher can plan the next lesson. Ac-
cording to Schoenfeld (2002, p. 94) states:

Designing and developing good assessment
tasks, which bave meaning to students and
demand mathematics that is important for
them. The tasks must enable students to show
what they fnow, understand and can do
without the help from teachers that classroom
activities can provide. Task design is nsnally
subject to too-tight constraints of time and
Sform.  Starting with a good mathematics
problem is necessary..

Schoenfeld’s opinion lays out that
teachers should be able to design good, de-
tailed, clear assessments therefore students
are able to carry it out independently. A
good assessment is designed to meet the
actual assessment function in education.

Learning Assessment Model with Multiple
Intelligence Approach

In carrying out the assessment of
mathematics subject for elementary school
with Multiple Intelligence approach will be
able to implement with the examination.
The tresearch that will be carried out is to
developing a focus towards the three devel-
opment intelligences i.e. logical, mathema-
tical, spatial, and linguistic intelligence. As-
sessment instruments used in research are
conducted in the form of riddle, guess
wortds, graphics, puzzle, drawings, stories,
poems. Each test item is developed by
associating three multiple intelligences i.e.
logical mathematics-intelligence, spatial in-
telligence, and linguistics intelligence. In-
strument of assessment that is conducted in
the study was in accordance with the model
of learning pursued by students, therefore
between the process and the assessment
there is sustainability in approach.

The tests in the development of in-
struments of assessment, it is used to assess
mathematics learning for elementary school.
The developed instrument aims to provide
a sense of pleasure in students as the tests
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run, reducing students' anxiety during the
test, while being in test students feel happy,
and being able to relate test materials with
real life.

Mathematical appraisal with mathe-
matical logical approach, spatial intelligence
and linguistic intelligence will be carried out
by presenting the spatial drawings to the
students in which in them, there are various
images, such as ball, can, triangle, rectangle
etc. Students are required to observe the
pictures to answer the questions. The test
items are in the form of puzzle inside, the
students look for the empty puzzle pair.
Furthermore, the students are presented
with natural picture, in which there are
animals, plants in it, students are asked to
count the number of animals, plants present
in the picture. Further, students are present-
ed with pictures of unit-hundred-thousand
blocks. Students are required to count the
number. The test is in the form of story,
students are required to observe the num-
ber of goods, and the price of goods.

The result of the Ellis’s (2011) re-
search “highlight generalization as a dyna-
mic, socially situated process that can evolve
through collaborative acts”. The conclusion
of the research is that the dynamic learning
process and social process can be improved
through collaborative action. Amy's research
illustrates that the role of the learning proc-
ess in mathematics affects the learning out-
comes greatly. It is necessary for teachers to
develop innovative and creative learning.
Learning can be created by the approach of
multiple intelligences.

According to the research of Duskri,
Kumaidi, & Suryanto (2014) that the learn-
ing process can be effective and successful
when individual differences get attention.
The difference will affect the level of under-
standing of students. The teacher must know
the individual differences that has form in
students’ difficulties in understanding the
subject matter, the factors that cause diffi-
culties and other factors. As a result, the
diagnostic test is a solution therefore the
teacher can design the learning process in
accordance with the needs of students.



Method of Research

The research that was used is the
research and development, According to
Borg & Gall (1983, pp. 771-794) research &
development was conducted in ten stages as
follows: (1) Research and Information
Collection. The first step relates with pre-
liminary study towards the product devel-
opment plan. (2) Planning. The second step,
after the preliminary study, it is carried out
planning preparation. In the planning of
this study, it includes: identification of com-
petency standards and basic competencies
of mathematics for elementary school of
grade V, demanding the prerequisite materi-
als (learning continum), preparing concept
maps, preparing material clues, defining the
objectives, determining the steps of the
development activity, determining the place,
time, research sample and required funding,
determining the experts that are involved in
the FGD or expert judgment, and deter-
mining the product trial samples on small
scale.

(3) Developing Preliminary Form of
Product. The third step is to developing the
initial shape of the product. (4) Preliminary
Field Testing. In this fourth step it is carried
out to test the product design on a limited
basis. (5) Main Product Revision. The main
product revision step aims to improve pro-
duct design based on limited trials. Based
on information and inputs from experts on
the initial test, improvement was made
towards the developed product. (6) Main
Field Testing. Products that have been
refined, tested more widely to potential
users. Based on the second test, it will be
obtained empirical information, whether the
developed product has met the empirical
validity or not, both in terms of substance
and also of effectiveness of the product. (7)
Operational Product Revision. Based on
field trials more broadly and based on em-
pirical results obtained, an improvement to
the product developed. Product improve-
ment is a second improvement. Unqualified
items must be discarded or repaired.

(8) Operational Field Testing. Based
on the second improvement of the develop-
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ed product, it is followed with the feasibility
test on the user more extensively than the
previous field test. From the feasibility test,
it will be obtained information both in
terms of substance and also methodology
towards the product design developed to be
applied in the field. (9) Final Product Re-
vision. Based on the information obtained
during the feasibility trial, it is continued
with a revision to complete the resulting
product. (10) Dissemination and Implemen-
tation. After implementing improvements
to the resulting product, the final step is
dissemination and introduce product results
either through workshops, scientific meet-
ings or in the form of scientific journals.
The findings of the product can be used or
implemented by both the teachers in the
field and for the concerned parties to ad-
vance the education world.

In conducting the research and devel-
opment of the assessment instrument of
multiple intelligence-learning results of math-
ematics was started from February 2014 to
March 2017. The places of study were: SD
Mutiara Ilmu pandaan Pasuruan East Java,
SD YIMMI Gresik East Java, SD Muham-
madiyah I Samarinda, SD Muhammadiyah
IV Samarinda East Kalimantan. Preliminary
study for Grade-2 students was 11 classes,
teachers for grade 2 were 17 people for
Small Trial: Grade-2 students were 89 peo-
ple with teachers of 7 people. The trial was
expanded: Grade-2 student were 200 peo-
ple, teachers amounted to 9 people.

Preliminary research aimed to deepen
about the learning process by applying the
approach of multiple intelligences. In Indo-
nesia, the application of multiple intelli-
gences in learning was driven by Chatib
(2009). Schools that have conducted the
learning process with multiple intelligences
of Howard Garner are in SD Plus Mutiara
Ilmu in Pandaan Pasuruan East Java. Gresik
Sekolah YIMI (Malik Ibrahim Islamic Foun-
dation) that is located on Jalan JA Suprapto
and SD Muhammadiyah 1 Samarinda.

Model Development: (1) Preparation
of characteristics of multiple intelligence (2)
Preparation of Curriculum-2013 clues (3)
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Writing examination items. (4) Instrument
seminar (5) FGD to obtain assessment of
experts towards the examination items that
have been already in the form of test
equipment. (6) User Validation.

Small-scale trial with subject of 89
grade-2 students of SD Muhammadiyah IV
Samarinda. Based on the results of experi-
ments, it was conducted item analysis using
computer assistance such as EFA with SPSS,
then the next item would be revised in
accordance with the results of computer
analysis. After the test items were revised,
the second test would be conducted with
larger number of sample. The second test
subject was also the same as the first trial,
SD Muhammadiyah I Samarinda with total
of 200 students.

From the result of second test, then it
was reanalyzed, further revision was made
to the test items that needed to be revised.
The next step of the implementation phase.
In the implementation phase of the instru-
ment product, it could be applied to the ac-
tual situation. The results of the imple-
mentation of this instrument were analyzed
to identify the achievement of the learning
process for one semester with multiple in-
telligences approach. Revised point: from
the results of analysis of instrument imple-
mentation, then the final revision was made.

For the quantitative data in the form
of mathematics-learning achievement can be
reviewed from the developed assessment
instruments. For qualitative data, it was
used interview/observation/questionnaire.
Descriptive ana-lysis in research is used to
describe stages of development and applica-
tion of assessment instruments and the re-
sults as well. Descriptive analysis to illus-
trate the quality of assessment models rang-
ing from early prototypes, seminar of pro-
totype 1, FGDs, small-scale trials, expanded
trials, to model trials. Quantitative analysis
was performed on the data to determine the
validity, model test and reliability of the
multiple intelligence assessment model based
on the empirical data obtained in the field.

Content validity is a test to examine
validity of instrument items. Content vali-
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dity test aims to determine if the item has
already included the material to be mea-
sured. If the item is in accordance with the
prepared indicators. Validity test is carried
out by experts (expert judgement), as well
as by the user (teacher). Results of validity
test of expert and user were analyzed using
aiken analysis with formula:

__Xs
V_n(c—l)

The value criteria of V aiken less than
0.600 is included in less good category,
between 0.600 - 0.88 is included in good ca-
tegory, while greater V than 0.800 is includ-
ed in very good category.

Exploratory Factor Analysis: factor
analysis is carried out to determine the vari-
able-forming factors. A common criterion
of EFA is the KMO MSA value> of 0.5.
The sig. value ie. <0.5. Loading factor
>(0.3, eigen value >1. Qualitative analysis,
qualitative analysis is carried out on the
readability. Assessment regards to the use
of language, writing techniques, the use of
punctuation, the use of fonts, the use of
pictures, the length of the sentence. Assess-
ment technique with questionnaire instru-
ment, containing statement with four answer
choices, 4 for excellent, 3 for good, 2 for
less good, 1 for not good.

Results of Research and Development
Instrument Development

Instruments in the form of initial
drafts should be validated. The purpose of
validation is to obtaining feedback, criticism,
suggestions on model improvement accord-
ing to the area of expertise of each valida-
tor. Expert validation aims to provide an
assessment to the items in the instrument.

Assessment relates to the point suit-
ability towards indicator, the suitability of
point to the psychology of primary school
children, the suitability of point towards
mathematics for elementary school, graphs,
suitability of choice answers. Other things
are assessed to the type and size of the
letters, the number of words.



Table 1. Recapitulation on Results of Aiken
Instrument Validity Instrument by

Expert
Validator Area of Valid V Aiken
(initial) ~ Expertise item
FH Psychology 0.714-0.952
DM Measurement
BK Evaluation
YA Psychology
JA Mathematics
FAS Psychology

MAR Phil. of maths

Table 1 shows that the analysis results
of instruments provided by the experts
indicate that all items are eligibly valid. The
resulting V aiken values are between 0.714
and 0.952.

Validity of Instrument Item of Assessment of
Multiple Intelligence

Instrument items were validated by 7
experts as well as by 9 teachers, the data
was analyzed with the V Aiken formula.
Here is the result of Aiken's validity on each
developed multiple intelligence.

Validity of Logical Mathematical Intelligence Item

Table 2. Results of Validation of LM
Intelligence Item

Instrument V Aiken  V Aiken
Item (Expert)  (Teacher)
1 0,857 0,833
2 0,762 0,866
3 0,905 0,833
4 0,810 0,733
5 0,762 0,833
6 0,762 0,866
7 0,714 0,866
8 0,810 0,766
9 0,762 0,866
10 0,857 0,766
11 0,952 0,833

Table 2 shows that the wvalidation
results of experts as well as of teachers
towards the items of logical mathematical
intelligence can be concluded that the
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whole instrument items of mathematical
logical intelligence has good-level validity.
13 items that represent logical intelligence
of mathematics have expert-validity results
ranging from 0.619 to 0.952. The validation
results by teachers as practitioners ranging
between 0.733 to 0.866. Based on the
achievement of V Aiken result value, all
items are declared valid and are in medium
and good category.

Validity of Spatial Intelligence Items

From Table 3 shows that 12 points
for spatial intelligence have good validity,
both validation results of expert and also
teacher. This conclusion is based on the
value of Aiken Validity, in which the results
of V aiken by experts are between 0.714 to
0.952. The validation results of teacher are
between 0.733 and 0.90

Table 3. Validation Results of Spatial
Intelligence Items

Instrument V Aiken  V Aiken

Item (Expert)  (Teacher)
1 0,810 0,733
2 0,857 0,833
3 0,952 0,900
4 0,857 0,833
5 0,762 0,800
6 0,810 0,866
7 0,810 0,833
8 0,714 0,800
9 0,905 0,833
10 0,667 0,833
11 0,714 0,866
12 0,857 0,833
13 0,857 0,833
14 0,857 0,833

Source: Excel, Analysis of V Aiken

Table 3 shows that the validation
results of experts as well as of teachers
towards the items of logical mathematical
intelligence can be concluded that the
whole instrument items of mathematical
logical intelligence has good-level validity.
14 items that represent logical intelligence
of mathematics have expert-validity results
ranging from 0.714 to 0.952. The validation
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results by teachers as practitioners ranging
between 0.733 to 0.900. Based on the
achievement of V Aiken result value, all
items are declared valid and are in medium
and good category.

Validity of Items of Linguistic Intellisence

Table 4. Validation Results of Linguistic
Intelligence Items

Instrument V Aiken 'V Aiken

Item (Expert)  (Teacher)
1 0,762 0,733
2 0,857 0,833
3 0,714 0,900
4 0,762 0,833
5 0,857 0,833
6 0,667 0,866
7 0,714 0,833
8 0,762 0,733
9 0,810 0,800
10 0,762 0,900
11 0,619 0,866
12 0,762 0,733

Source: Excel, Analysis of V Aiken

From Table 4 it shows the validation
results of expert as well as teacher after
being analyzed with V Aiken, it can be
concluded that the whole items of linguistic
intelligence have good wvalidity, therefore it
is worthy to use. This conclusion is sup-
ported by Aiken Validation result data by
experts between 0.667 to 0.810 while vali-
dation by teachers were between 0.733 to
0.90.

Small-Scale Trial

The results of small-scale trials were
analyzed by EFA (exploratory factor ana-
lysis.) The purpose of EFA was to investi-
gate the factors contained in the observa-
tional variables. All measurable variables
were associated with each factor in an esti-
mation of loading factor. In this EFA
analysis, we want to learn the items that are
included in the developed factors i.e. factors
of mathematical logical intelligence, spatial
intelligence, and linguistic intelligence.
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Table 5. KMO and Bartlett’s Tes

KMO 0.661
Df 0,780
Sig. 0,000

Source: Output of SPSS

Based on the analysis of SPSS, it
shows that KMO MSA (Kaiser-Meyer
Olkin Measure of Adecuasy sampling) has a
value of 0.661. The value of KMO MSA is
included in good category for further ana-
lysis, since it is greater than 0.5.

Table 6. Analysis of Total Variance

Explained
Componen Initial Eigenvalues
Total % of Variance Cumulative %
1 13.342 33.356 33.356
2 10.300 25.749 59.105
3 8.103 20.257 79.362

Source: Output SPSS Total Variance Explained

Table 6 shows that 40 variables that
were analyzed consist of three factors. This
is observed from the value of eigenvalue
that is located = 1with a cumulative value
of 79.362%. Three factors are formed in
accordance to the theory developed in the
assessment instrument of multiple intelli-
gences.

Conclusions

From the results of data analysis can
be concluded as follows. Fisrt, Instrument
of assessment of learning results in mathe-
matics is based on multiple intelligences has
forms of: a. each item of instrument accom-
modate the characteristics of multiple intelli-
gences. b. Instrument has form of drawings,
graphics, number squares, puzzles, poems,
short stories, tables, and color maps. c. The
answer options are on the number square,
on the animal image, on the fruit drawing,
and on the puzzle image. Second, The mul-
tiple-intelligences based criteria of assess-
ment instrument of mathematics has good
validity. It has a moderate and good diffi-
culty level of items.



Suggestion

Some suggestions need to be deliver-
ed for further refinement and development
towards the results of research and devel-
opment of multiple intelligence-based math-
ematics learning assessment instrument: (1)
Teachers may develop a multiple-intelli-
gence-based learning appraisal instrument
on other types of multiple intelligences, or
other subjects; (2) Researchers and teachers
can develop this multiple intelligence assess-
ment instrument into a computer-based test
assessment with various softwares; (3) The
education authority can develop an assess-
ment research of multiple intelligence in
junior or senior high school level
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Abstract

This research was aimed to evaluate the implementation of authentic assessment of
elementary school in Province of Yogyakarta and also to know the obstacles of its
implementation. This was an evaluative research by a Stake's evaluation model approach. The
results of observation in compare to the standard of assessment should be criteria to
determine the succeed. This research subjects were elementary teachers in Province of
Yogyakarta. Observation, interview, and documentation were used to gather data. The
research showed that: (1) Planning (antecedents) stage or understanding towards authentic
assessment planning has not been fulfilled the standard to be categorized as Good with
percentage of 68.75%; (2) Process (transaction) or implementation stage that obtained 63.41%
in percentage was classified in Good category; (3) Outcome stage or authentic assessment
report showed 68.48% in percentage and should be categorized Good. The implementation of
authentic assessment in Province of Yogyakarta elementary schools have not 100% met the
standard. Therefore, results from this research finding were expected to be tools to improve
performance from all stakeholders.
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Introduction

Curriculum of 2013 comes with a
new color in the wotld of education in In-
donesia. Its dynamic and revolutionarily
character make a fundamental transfor-
mation in the practices, for instance is an
emergence of the paradigm of authentic
assessment as the basis of assessment in
teaching practice. The assignment is based
on the reflection of the humanist that
represents the result of human learning is
not only in terms of cognition, but also
there are some sides which involved in it;
which are affective and psychomotor, there-
fore, in regards to see learning outcomes,
student cannot be seen only by single
variable, thus education should be able to
become a place as well as a tool that can
reflect the ability of each individual to learn
from various authentic sides.

Authentic assessment in the Curti-
culum of 2013 refers to regulation of
Ministry of Culture and Education No. 66
Yeaer 2013 on the Standards for Educa-
tional Assessment (Mendikbud RI, 2013),
which is a process of collecting, reporting
and use of information about student learn-
ing outcomes by applying the principles of
assessment, implementation of sustainable,
authentic evidences, accurate, and consis-
tent as public accountability. The aim is to
plan an assessment that suitable with the
achieveable competence and based on the
principles of assessment, professional, open,
educative, effective, efficient, and in line
with the social and cultural context; and re-
ported the results in an objective, account-
able, and informative way.

The term authentic derived from
synonyms of original, real or true so that
authentic assessment is often described as
an assessment of the fact of the devel-
opment of learners that viewed from differ-
ent sides and competences, which in this
case includes three domains of learning
process which are manner, skills, and know-
ledge. Hein (1991, p. 116) gives a petrspec-
tive that, “through authentic assessment we
can assess students in a variety of ways: we
can observe what they do, listen to what
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they say, read what they write, and analyze
what they produce. Any behavior that can
be perceived can be adapted for assess-
ment”. A teacher can find out the ability of
students through a variety of assessment
strategies as well as reflects the learning
process that has been implemented. Fook &
Sidhu (2010, p. 154) imply that "authentic
assessment emphasizes the practical appli-
cation of tasks in real-world settings”. It
means that an authentic assessment is not
only measure students’ theoretical ability
but rather the application of their skill and
manner. Thus the student achievement is
represented by the ability to practice not
only memorizing study materials. Mueller
(2005, p. 5) defines, “authentic assessments
as direct measure of students’ acquired
knowledge and skills throughformal educa-
tion to perform authentic tasks. Therealistic
contexts can make problems more engaging
forstudents and help the teachers evaluate
whether astudent who can solve a problem
in one context cantransfer the skills to a si-
milar setting.” Authentic assessment is able
to directly measure how far the knowledge,
skills and manner can be applied by stu-
dents in solving practical problems in their
daily life. Furthermore, Palm (2008) des-
cribes that “authentic assessment is what
claimed in or by the task or assessment is
really true. The fact that something is sup-
posed to be true, however, gives the con-
cept different meanings depending on the
chosen frame of reference. The meaning of
the word authentic makes the choice of
focus an open question, and different foci
have also been applied in the literature. Two
main issues are of interest here: what it is
that is supposed to be real or true, and what
it is that it is supposed to be true to.” It can
be interpreted that authentic assessment is
the correct assessment and in accordance
with the facts. The meaning of word authen-
tic lead us to the open, relevant, and right
questions. Wiggins (1989, p. 41) describes
four characteristics of authentic assessment
among others: (1) The task should be repre-
sentative of performance in the field, (2)
Attention should be paid to teaching and
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learning the criteria for assessment, (3) Self-
assessment should play a great role, (4)
When possible, students should present
their work publicly and defend it. Thus,
representatively this kind of assessment as-
sesses the process and outcome of students
learning process. Additionally, in a separate
article, Wiggins (1989a, p. 711) emphasized
the importance of contextual student home-
work as a part of the authentic assessment
such as creating a report paper to enforce
student to collaborate with their friends.
Ministry of Culture and Education
(2014) in this context mentioned that au-
thentic assessment is a significant meaning-
ful measurement to the student’s result of
study in terms of manner, skills, and know-
ledge. It is known that authentic assessment
may reflect aspects of affective, psychomo-
tor, and cognitive that found in the stu-
dents' learning activities. Thus, authentic as-
sessment requires students to show manner,
using the knowledge and skills gained from
learning in the conduct of the actual situ-
ation. Authentic assessment carried out
com-prehensively to assess the input, proc-
ess, and output of learning, including man-
ner, knowledge, and skills. Authentic assess-
ment is aimed to measure student’s know-
ledge, skills and attitudes in a valid and con-
crete way. To assess those three aspects,
there are various types of assessment that
can be done, Ministry of Culture and Edu-
cation (2014) mentioned the types of au-
thentic assessment as follows: (1) perfor-
mance evaluation consist of: log and learn-
ing journal; structured assignment; task per-
formance; long-term projects; portfolio;
demonstration; experiment; presentation;
and simulation, (2) project assessment, (3)
portfolio (4) written assessment, and (5)
attitude. Forms of authentic assessment to
assess student’s manner competence, such
as: (1) oservation; (2) self-assessment; (3)
peer-assessment; and (4) journal assessment,
meanwhile the aspects of assessment for
knowledge competencies include: (1) written
test; (2) discussion observation—question
and answer, and conversation; and (3) as-
signments. The form of assessment for skill
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competence are: (1) performance assess-
ment; (2) project assessment; (3) product
assessment; and (4) portfolio assessment.
As an integral part of learning proc-
ess, it is important to design and apply an
assessment systematically, this refers to the
necessity of teachers to know the mecha-
nisms, procedures and instruments of stu-
dent learning outcomes assessment in accor-
dance with the competencies to be mea-
sured. Competence as measured through
authentic assessment describes the demands
that exist in the Standard of Competence or
Core Competence, and the Basic Compe-
tencies. The focus of assessment in Curri-
culum of 2013 was the success of students
in achieving competency standards as speci-
fied, including manner, skills, and know-
ledge. Therefore, teachers must pay atten-
tion to the attainment of students to ensure
they are measured empirically by the stan-
dard and achieve the purpose of learning.
Authentic assessment is also need to give a
picture about student’s development right
after the learning process, this refers to the
necessity of teachers to do perpetual and
comprehend assessment, it means that
teachers should understand the develop-
ment of their student everyday, authentic
assessment is not only seeing the result but
also the process behind that to be a consi-
deration in the assessment process itself.
Teachers in this case play a role as an
evaluator of learning, have the ideal capacity
and are able to understand and implement
authentic assessment in a professional man-
ner in accordance with what required in
Curriculum of 2013. But in fact, since
second year of Curriculum 2013, the imple-
mentation of authentic assessment still be
one of the main evaluation issue due to the
obstacles in its implementation, it implies
by the results of a questionnaire given to
100 teachers grade 5 in Yogyakarta, the
result shows that 100% of the respondents
think there are obstacles in implementing
authentic assessment. In addition, a survey
conducted by Khilmiyah, Sumarno, &
Zuchdi (2015, p. 2) found that 70% of
intelligence and judgment that has been de-



veloped in elementary school around Yog-
yakarta is through cognitive assessment.
Teacher’s attention and understanding to
the importance of development of emotio-
nal, social, and spiritual intelligence is still
low in the learning and assessment process.
Assessment of the student’s character is
only based on teacher’s observations during
school day. It means that authentic assess-
ment that includes cognitive, affective, and
psychomotor aspects has not been applied
optimally. In regards to that problem, to
know more about the obstacles and prob-
lems we need to evaluate the implementa-
tion of authentic assessment, especially to
elementary teachers in Province of Yogya-
karta. Arikunto (2013, p. 325) argues that
the evaluation of a program is a series of
activities and it is purposes to see how far
the program is succeed. According to
Sukmadinata (2009, p. 172), evaluation and
curriculum have a causal relationship where
a change in the curriculum will influence
the curriculum evaluation and curriculum
evaluation would otherwise change the as-
pects of curriculum implementation. The
evaluation is purposes to find out the lacks
so that it can be a consideration in the
future implementation of education system.
The results of evaluation curriculum can be
used by teachers, principals and other edu-
cational stakeholders. In line with the afore-
mentioned opinion, Doll (1964, p. 22) says
that “Acknowledge presence of value and
valuing, orientation to goal, comprehensive-
ness, continuity, diagnostic worth and valid-
ity and integration.” An evaluation and as-
sessment should contain value and assess-
ment, has a clear purpose or objective, com-
prehensive and perpetual, has a function as
diagnostic tool, and integrated. Hence, the
evaluation was not carried out randomly,
but systematic, detailed and use procedures
that have been tested thoroughly. Further-
more, Alkin (2011, p. 10) also states that "a
definition of evaluation based on its goal.
Evaluation is the favored term when we talk
of judging a program,” it implies that eva-
luation is an activity to gather information
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about how the program runs, which is used
to determine future action to be done.
Evaluation model used in this study is
a stake model, which is one of the edu-
cational system of evaluation models. Stake
emphasizes on implementation of the two
main aspects, namely (1) description and (2)
consideration (judgments), and distinguish-
es three stages in the evaluation of the
program, which are (1) antecendents/con-
text, (2) transaction/process, and (3) out-
put-outcomes. According to that, this study
aimed to find out the implementation of
authentic assessment in elementary school
in Province of Yogyakarta and also to know
about the obstacles of its implementation.

Methods

This is an evaluative research that
aimed to evaluate the implementation of
authentic assessment of Curriculum 2013 in
elementary school of Province of Yogya-
karta. The result of evaluation is expected
to be a base or foundation to measure the
achievement of curriculum assessment in
2013 and also to give judgement or recom-
mendation in regards to improve the quality
of its implementation. Evaluation approach
that be used in this study is Stake’s Counte-
nance Model that measure the implementa-
tion of authentic assessment with the stan-
dard of that should be a criteria to deter-
mine the succeed. Stake model design’s
evaluation emphasized two major aspects
which are description and judgement.
Those two major aspects is distinguished
into three stages of evaluation, as follow: (1)
input and planning (antecedent), (2) process
(transaction), (3) outcomes. Stake model is a
systematic method to evaluate the overall
implementation of authentic assessment
process that includes planning, implementa-
tion, and assessment. We choose Stake
model of evaluation with the consideration
that we would like to conduct and focus on
evaluation of the implementation of
authentic assessment. Evaluation design
with this model has several stages, such as:
(a) antecedent phase that describes teacher’s
experience on the design of authentic as-

The Evaluation of Authentic Assessment Implementation ... — 1()7

Muhammad N. Wangid, Ali Mustadi, Anwar Senen, Nur L. R. Herianingtyas



Jurnal Penelitian dan Evalnasi Pendidikan

sessment (knowledge, skills, and manner),
(b) transaction phase, describes implemen-
tation of authentic assessment, (c) output
phase, describes assessment’s result mana-
gement. Furthermore, the authors made the
judgement pertaining to stakeholder’s un-
derstanding on authentic assessment imple-
mentation in elementary school in Province
of Yogyakarta. Our decision were based on
two thing: (1) absolute standard, which ex-
plain on the existing process, and (2) rela-
tive standard that put the base on standard
or criteria which is in line with authentic
assessment program. The authors will relate
its relevance to the congruence between
what is intended and observed. We observ-
ed 63 elementary schools that has already
applied Curriculum of 2013 in Province of
Yogyakarta since August 2016 and we finish
this study in October 2016. The study’s
populations are teachers. To determine the
sample we use an equation from Issac and
Michael (Sukardi, 2011, p. 55) as follow:

3 X2 N.P(1-P)
T d2(N-1D+X2P(1-P)

Information:

S = Number of sample

N = Total Populations

P = The proportion of population as a
basic assumption of table creation.
This price is taken at P = 0.50.

d = Degtree of accuracy reflected by an
error that can be tolerated in the P
sample fluctuation, d is generally
taken at 0.05.

X2 = Value of chi-square table for one
degree of relative liberation desired
confidence level. X2 = 3.841
confidence level of 0.95.

S

The results of sample enumeration
from 60 fourth grade teacher with a error
sampling of 5% obtained a sample of 18
fourth grade of elementary school teachers.
However, in this study we used a sample of
20 teachers. This is a descriptive evaluation
study which aims to provide an overview of
reality in the implementation of authentic
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assessment in Curriculum 2013 by having a
theoretical concept that has been developed
towards aspects that will be evaluated. All
the data were analyzed using percentage a-
nalysis techniques then described and drawn
conclusions about each of the components
on the basis of predetermined criteria. The
amount of the percentage in each category
shows the information disclosed directly
and the position of each aspect of whole or
parts of the problems studied can be seen.
Data were analyzed using an inter-active
model of (Miles, Huberman, & Saldana
(2014, p. 12), which consists of data collec-
tion, display, and conclusion. While quanti-
tative data on the results of observations
were analyzed using percentage analysis.

Results and Discussion
Result

Study of evaluation in implemen-
tation of authentic assessment in elementary
school in Province of Yogyakarta conduct-
ed based on description and judgement
principles. Both are obtained through the
depiction of the preliminary stage (antece-
dent), stage of the process (transaction), and
the results (outcomes). Data obtained in
this study can be divided into three parts,
namely the input and planning (Antecedent
phase), process/implementation (Transac-
tion phase), and results/evaluation (Out-
comes phase). At each stages will be com-
pliance (horizontally) between planning (in-
tents) and the data obtained from the re-
sults of the implementation of the observa-
tions (observations). If there is a discre-
pancy, then there will be consideration/sug-
gestions/feedback on the implementation
of authentic assessment that suitable with
the real condition. Furthermore, we will
monitor if there is discrepancy at each
stages. Further analysis to look for suit-
ability (congruence) between the expected
implementation of authentic assessment
(intended) in accordance with the standards
observed at cach stages. The results are
shown in Table 1.



Jurnal Penelitian dan Evaluasi Pendidikan
Volume 21, No 1, June 2017

Table 1. Data Evaluation Authentic Assessment

Judgment Matrix
Stage Aspect Percentage Category
Standard Judgments
Manner 63.99% B 100v, Yetneed tobe given
appropriate consideration
Input Skills 71.06% B 100y, Yerneedtobegiven
(Atencedents) appropriate consideration
Knowledge 71.25% B 1ooy, verneed tobegiven
appropriate consideration
Manner 43.42% C 100y, Yetneed tobe given
appropriate consideration
Process Skills 61.88% B 100y, Yerneedtobegiven
(Transaction) approptiate consideration
Knowledge 84.96% B Looy, verneed tobegiven
approptiate consideration
Manner 54.76% C 100v, vetneed tobe given
appropriate consideration
1 .
resu’t Skills 70.97% B 1007 Yetneedtobegiven
Vl‘['o;ﬂe) appropnate consideration
Knowledge 80.08% B 100y, Yetneedtobegiven
approptiate consideration
90,00%
80,00%

70,00%

60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

Atencedents Transaction

B Manner
M Skills
= Knowledge

Outcome

Figure 1.

At the input or planning stages,
known that assesses on the manner are still
not optimal in the amount of 63.99%,
which is only categorized in Good level, the
results imply that the assessing plan on the
manner do not meet with the standard
required. Parameter of skills is also do not
implemented optimally with 71.06% of
percentage and placed in Good category.

Implementation of Authentic Assessment at Every Stages

Meanwhile the knowledge parameter have
71.25% in percentage and do also catego-
rized as Good and still need some conside-
rations. At this stage of the process or
implementation, the lowest percentage is
43.42% and categorized as Enough, it
indicates that most of teachers do not apply
proper manner assessment in learning proc-
ess, in addition to the implementation of
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the skills assessment is also only reached
61.88% of percentage and still need to get
feedbacks and improvements. Aspects of
knowledge get the highest percentage com-
pared with other aspects which reached
84.96%, it means the teacher has been able
to carry out an assessment of knowledge
well although not optimal. In the output
stage, known that manner assessment is still
very low which is only at the 54.76% of
percentage, skills in 70.97%, and knowledge
assessment is in 80.08%. Those aspects still
need further considerations.
Implementation of authentic assess-
ment can be seen from diagram in Figure 1.
Furthermore, the results of these
evaluations are systematically processed with
Stake model evaluation (Stake's Counte-
nance Model), which measures the enforce-
ability of authentic assessment on the Curri-
culum 2013. Stake's model evaluation design
emphasizes the implementation of the two
major things which are description and con-
sideration of the decisions (judgments). The
following chart is presented according to the
Stake's Countenance Model in the Table 2.
From that chart we can analyze verti-
cally the antecedent stage (planning), tran-

saction (process), and outcomes (results).
At the expected conditions, the third stage
has a percentage of 100%, means that there
are no gaps between the three stages. But in
actual conditions (observed), there is a gap
between the percentage of the third stage.
There is a gap between antecedent (prelimi-
nary) and transaction (process). Antecedent
transaction amounted to 68.75% and
amounted to 63.41%. From these two
stages, there was a decrease of 5.34%. That
is at the planning stage teachers already
planed well although there are still short-
comings in the implementation, meaning
that not all of the plan can be implemented
by teachers appropriately. Gaps also occur-
ed between transaction (process) and out-
comes (results). Transaction (process) have
03.41% of percentage, while outcomes
(results) are in 68.48%. The gap at second
stage is an increase of 4.07%. This means
that although the process of implementa-
tion of authentic assessment is not optimal
but teachers are already understand how to
make a report on authentic assessment.
However, it still need a lot of feedbacks and
considerations.

Table 2. Results of Evaluation Model Stake

The Expected Conditions Actual state (observed)

Antecedent
Understanding of the design ~ 100% Conformity 68.75%
of authentic assessment
Discrepancy Discrepancy
Transaction Conformity
Implementation of authentic ~ 100% 63.41%
assessment
Discrepancy Discrepancy
Outcomes Conformity

68.48%

Reporting the results of an 100%
authentic assessment
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Discussion

According to the Table 1 and 2 we
can see that overall the assessment has been
well conducted but there is still need for
some improvement in terms of its imple-
mentation. In refers to Regulation of Minis-
try of Culture and Education No 66 Year
2013 and The Model of Assessment in Stu-
dent Competencies Achievement, the stan-
dard of authentic assessment are as follow:
(1) the framework of assessment in syllabus,
consists of assessment techniques and the
range period for each main study materials;
(2) the framework of assessment in lesson
plan, consists of assessment technique, in-
strument, and materials; (3) developing the
indicator of competency, manner, skills, and
knowledge achievement; (4) manner indica-
tors are refers to major competencies 3; (5)
the indicators are formulated using the
operational verbs; (6) the indicators are
customized according to the related major
competencies; (7) determine various assess-
ment technique according to the manner
competencies (journal, peer-assessment, self-
assessment, observation), skills competen-
cies (practice, project, and portfolio) and
knowledge competencies (written test, oral
test, and assignment); (8) create assessment
instrument according to the assessment
technique that contain achievement indica-
tor, assessment rubric, and assessment cti-
teria; (9) determine the scoring guidelines
that contain how to do scoring and process
the scores into the final score; (10) deter-
mine assessment rubric that contain guide-
lines/description on the scale assessment;
(11) determine assessment criteria that con-
tain achievement in the form of predicate.
From those standard of assessment we can
conclude that teachers have not optimally
implement this assessment. In fact they are
not capable enough to create optimal
assessment since there are problems, such
as: (1) Cannot formulate good operational
verbs assessment indicators; and (2) Cannot
understand how to formulate achievement
indicators, assessment rubric, scoring, and
assessment criteria.
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Based on these constraints, some
inputs that can be given to teachers are: (1)
Teachers should be able to improve their
knowledge to understand the use of the
operational verb, formulate indicators of
achievement, scoring, make assessment cri-
teria, as well as more creative in preparing
the assessment rubric; (2) Teachers should
design assessment rubric at beginning of
each semester, and ensure that every main
competencies are already have assessment
rubric; (3) Teacher should be able to do an
effective assessment based on the time
allocation and learning objectives; (4)
Teacher should learn from other teachers to
get feedbacks for their assessment plan. In
regards to that assessment aspects, Jones
(2005, p. 7) argued that “Planning is an
essential part of a teacher’s workload.
Teachers need to plan and create opportu-
nities within each session for both the
learner and the teacher to obtain informa-
tion about a learner’s progress towards the
learning goals defined by the teacher at the
start of the session. It is crucial that the
learning goals are communicated to the
learner, and of equal importance is that the
teacher checks to ensure that the learner
not only understands the learning goals, but
also appreciates the assessment criteria
which will be used to assess the work.” As-
sessment criteria is an important part of
authentic assessment so the assessment of
the student can be valid according to their
capability to learn, besides assessment crite-
ria can also reduce the subjectivity in terms
of scoring, as what Wiggins (1989a, p. 711)
said that “Scoring must be complex and
authentic test cannot be scored on a curve,
but instead are criterion-referenced, based
on standards. As with formative assess-
ment, self-assessment is central.” Therefore
as a teacher they need to create assessment
criteria as a guidelines to assess student’s
achievement and process of learning.

Evaluation in this planning phase are
oriented to teachet’s capability to plan and
prepare the manner, skills, and knowledge
assessment that will be conducted at the
learning process, since the authentic assess-
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ment need to be done programmatically and
systematically, the implementation need to
be prepared with clear and precise measure-
ment. In authentic assessment plan, assess-
ment criterion and the way we process the
score should be thoroughly understood by
the teachers. Furthermore, according to
Regulation of Ministry of Culture and Edu-
cation Year 2013 and The Model of Assess-
ment in Student Competencies Achieve-
ment, the standard implementations of au-
thentic assessment are as follow: (1) infor-
ming manner, skills, and knowledge compe-
tency that will be assess-ed; (2) informing
techniques that will be applied; (3) inform-
ing assessment rubric and criteria; (4) con-
ducting integrated manner, skills, know-
ledge assessment; (5) Using techniques and
instruments that has been planned; (6)
Conducting conducive, quite, and comfort-
able assessment.

One of the authentic assessment
principles is to measure the competence of
students in various ways and sources. That
can be a source of assessment process and
products Suarta, Hardika, Sanjaya, & Arjana
(2015, p. 48). Therefore, the implementa-
tion of authentic assessment in this regard
depends on the ability of teachers to im-
plement assessment methods and tools to
assess the manner, skills, and knowledge of
students in accordance with the compe-
tence to be achieved. The precision of the
use of appropriate methods and instrument
will be able to describe the actual student’s
competence. From that implementation
standard, teachers are known have not
apply the instrument properly, it can be
seen from the obstacles experienced by
teachers. In fact, most of teachers does not:
(1) Inform their student about assessment
techniques; (2) Inform assessment rubric
and criteria; (3) Use planned technique and
instrument, for instance teachers do not use
assessment rubric as what cited in lesson
plan; (4) Using all of instrument as cited in
lesson plan; and (5) Most of teachers are
assessing knowledge rather than other
competencies.
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From those problems we can suggest
some feedbacks, such as: (1) Teachers
should be committed to carry out the eva-
luation as planned and the assessment
carried out consistently; (2) Teacher should
carry out a thorough assessment by seeking
involvement of social aspects of spiritual,
attitudes, skills and knowledge, as well as
the implementation of the continuous as-
sessment to determine the development of
students' abilities and carry out the follow-
up of their development; (3) Teacher should
inform students that assessment will be
implemented in lesson; (4) Teacher should
carry out an assessment on know-ledge,
skills, and attitudes competencies in a bal-
anced, coherent and comprehensive ways.
The findings coincide with what presented
by Sadler (2005) that “the success of any
assessment is depending on the effective
selection and use of appropriate procedures
as well as on the proper interpretation of
student’s performance. Thus, assessment
procedures also help in evaluation the suit-
ability and effectiveness of the curriculum,
the teaching methodology and the instruc-
tional materials.” Thus the success of assess-
ment depends on the effectiveness in the
selection of valuation techniques and the
implementation of the assessment proce-
dure that is able to interpret valid students'
ability. Therefore, in its implementation
required a competent teacher who commit
to implement professional and procedural
assessment. Puckett & Black (2008) defines
the scope of authentic assessment, namely:
“The “four P's” of authentic assessment.
The four words starting with P that are
listed as characteristics of authenticity, how-
ever, seem to describe a valid performance-
based assessments in general, not what
most of advocates would argue are the
crucial dimensions of authentic assessment:
Process, Performance, Products and Port-
folios.” Therefore, in the implementation
phase, authentic assessment includes an as-
sessment of how the development process
of student learning, how the student's per-
formance, and how the products produced
by the students.



Besides the planning and process
phases, according to Regulation Ministry of
Culture and Education No 66 Year 2013
and The Model of Assessment in Student
Competencies Achievement, standard of
outcome assessment are as follow: (1) proc-
ess assessment result based on scoring cri-
teria and guidelines for each assessed com-
petencies; (2) determine the value with cer-
tain calculation and formulation; (3) com-
pare the result of knowledge assessment
with the minimum score, meanwhile the
result of skills and manner assessment are
determined by the achieved score using
assessment rubric base; (4) create written
report with numbers and described descrip-
tion; (5) assessment result is analyzed to
know student’s obstacles and development,
that result is given back to the students with
constructive comments; (6) write the result
of assessment in numbers and/or compe-
tencies category as the documentation; (7)
Conduct remedial program for those who
have not met the minimum score; (8)
conduct knowledge enrichment program
for those who have met the minimum
score. From that outcome standard, we can
see that teachers are not apply this kind of
assessment optimally, it implies from the
obstacles and problems experienced by
teachers. In fact, teachers do not do a result
documentation systematically.

We are strongly recommend for
teacher to have peer-discussion to enrich
their knowledge in terms of the application
of this authentic assessment program, so
that there will be positive feedback for the
students as well as their parents. Therefore,
communication with their parents is really
important, hence the parents will also know
the developing of their children. The
involvement of parents in this authentic
assessment is really important, as what Frey
& Schmitt (2007, p. 11) said that “the
involvement of families in the assessments
parallels the role of the students in authen-
tic assessment for school-aged children.”

The results of the assessment (out-
come) should be valid, comprehensive, and
representative so that it can truly describe
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the development of student learning proc-
ess. This authentic output can be used as a
self-reflection for both teachers and stu-
dents to keep doing improvements, so stu-
dents should always know their learning de-
velopment. Paris & Ayres (1994) affirmed
that “authentic assessment in terms suggest-
ing that authenticity requires that the as-
sessments be formative. They join some
who argue that authentic assessment, Be-
cause it is formative, creates reflective stu-
dents and teachers”, it means that the au-
thentic assessment is an assessment which
can be used as a reflection towards a better
achievement. Thus the assessment activities
not only provide feedback to the students
but also to teachers to continuously im-
prove the quality of learning. It is also ex-
pressed by Black, Harrison, Lee, Marshall,
& Wiliam (2003) that “An assessment acti-
vity can help learning if It provides infor-
mation to be used as feedback by teachers
and their pupils in assessing Themselves
and each other, to modify the teaching and
learning activities in the which they are
engaged. Such assessment Becomes orma-
tive assessment when the evidence is ac-
tually used to adapt the teaching to meet
learning needs.” Assessment activity can
help learning process if there is information
to be used as feedback by teachers and their
students in assessing themselves and each
other so that the implementation and learn-
ing process of assessment will always car-
ried out through the right way. That argu-
ment is supported by Hattie & Timpetley
(2007) who wrote about the importance of
feedback given to students, “Generally, the
feedback has to be given as soon as possible
after the completion of the learning task.
Also students need to see that the feed-
forward comments can be incorporated in-
to subsequent performance and overall in-
fluence the quality of Reviews their learning
in positive ways. At the same time, in some
instances, Temporarily withholding feed-
back is needed to allow the students to
internalize and process the demands of the
task.” Generally, the feedback should be
given as soon as possible after the comple-
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tion of the students' task to make students
realize and reflect advantages and disadvan-
tages as well as to strive better in the future.

From some of the results of an eva-
luation, it is known that the overall teacher
has not been able to implement an
authentic assessment of learning optimally
since there are obstacles faced by teachers,
therefore, should be efforts to provide
additional information that is more specific
and practical toward teachers in terms of
authentic assessment and its implementa-
tion in the learning activities, hence teachers
would really understand the terms and im-
plement the assessment program professio-
nally. Professionalism of teachers in assess-
ing students is important, success assess-
ments by teachers can affect student suc-
cess in learning and achievement of learning
goals because the result can motivate
students to see their reflection in learning
process. Related to these findings, Jones
(2005) support by saying “Teachers of make
professional judgments on learners' perfor-
mance in every teaching and learning ses-
sions undertaken from, whether consciously
or subconsciously. Using professional Re-
views These judgments and translating them
into a feedback on the quality of individuals'
work is the focus of Assessment for Learn-
ing. Successful Assessment for Learning
strategies result in improved learner prog-
ress on a continual basis. The principal cha-
racteristic of Assessment for Learning is
effective feedback provided by teachers to
learners on their progress.” Teachers should
carry out a professional assessment in order
to describe the capabilities and quality of
students in valid way, also able to provide
feedback for both students and the undet-
taken learning.

Conclusion

From the result, we can conclude
that: The planning stage (antecendents) or
understanding of the authentic assessment
design is not fully fulfil the standard, it can
only categorized as Good with 68.75% of
percentage. Process stage (transaction) or
execution gets percentage of 63.41% and
also categorized as Good. Results phase
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(outcomes) shows 68.48%, so that it also
classified in Good category. Although the
overall result has been running well, but of
the standard that should be 100%, there are
several obstacles in each stages and caused
the implementation cannot be run well.
Therefore we need some feedbacks toward
for the sake of improvement, we need some
efforts to provide additional information
that is more specific and practical to
teachers about authentic assessment and the
need for commitment and professionalism
of teachers in carrying out the assessment in
accordance with the terms and systematics
specified on the Curriculum 2013’s standard
of assessment. The results of this evaluation
conducted in Province of Yogyakarta shows
that not all aspects met the standards of
100%. Therefore, the findings of this study
are expected to be used as a reflection to
improve the performance of all stakehold-
ers, especially teachers, principals, and pa-
rents to continue work together for the sake
of improvement of the quality of authentic
assessment in students. With coordination
among all stakeholders, implementation of
authentic assessment will be frun more
optimally.
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Abstrak

Artikel ini bertujuan untuk: (1) menyusun butir-butir tes keterampilan dasar olahraga bola
tangan, dan (2) mengetahui validitas dan mengestimasi reliabilitas tes keterampilan dasar
olahraga bola tangan. Metode penelitian yang digunakan adalah research and development. Subjek
penelitian 30 mahasiswa. Instrumen pengumpulan data berupa lembar observasi dan
kuesioner. Jumlah judge yang terlibat 3 orang. Validitas diketahui dengan validitas isi dan
reliabilitas instrumen menggunakan korelasi Inter Rater. Hasil penghitungan koefisien korelasi,
diketahui bahwa skor rater 1 = 0,999, skor rater 2 = 0,996, dan skor rater 3 = 0,991. Hasil
penghitungan reliabilitas diestimasi dengan Koefisien Alpha sebesar r _ 0,994. Hasil
pengembangan tes keterampilan dasar olahraga bola tangan bagi mahasiswa menghasilkan 3
(tiga) jenis tes yaitu: (1) Tes keterampilan passing dengan sasaran ke tembok ( waktu: 30 detik),
(2) Tes keterampilan dribbling (waktu: 30 detik), (3) Tes keterampilan flying shoot melakukan 3
kali tembakan dari tiga posisi: kiri, tengah, dan kanan.

Kata kunci: pengembangan tes, keterampilan dasar, bola tangan

DEVELOPMENT OF HANDBALL BASIC SKILLS TEST
FOR STUDENTS

Abstract

This article aims to: (1) develop a grain handball basic skills test, and (2) determine the
validity and reliability of estimating handball basic skills test. The method used is research and
development. Subject of the study 30 students. Data collection such as observation sheets and
questionnaires. Number judge involved three people. Validity determined by content validity
and reliability of the instrument using the correlation Inzer Rater. The results of the correlation
coefficient calculation, it is known that the rater score 1 = 0.999, the rater score 2 = 0.996, and
the score rater 3 = 0.991. The results estimated by the reliability calculation of Alpha Coefficient
1, = 0,994. The result of the development of the form of handball basic skills test for students
produce three (3) types of test are: (1) The test of passing skills the target wall (time: 30
seconds), (2) the tests of dribbling skills (time: 30 seconds) (3) The tests of flying shoot skills
from three positions: left, center, and right.
Keywords: test, development, handball basic skill
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Pendahuluan

Olahraga permainan bola tangan (Sporz
Handball) merupakan cabang olahraga yang
sebenarnya telah lama dikenal di Indonesia,
dan sampai saat ini masih menjadi salah satu
matakuliah yang diajarkan di Lembaga Pen-
didikan Tinggi Kependidikan (LPTK) ke-
olahragaan. Keberadaannya kurang diperhi-
tungkan karena beberapa hal, jenis permain-
an yang kurang populer, minim sosialisasi,
dan tidak memiliki induk organisasi olah-
raga yang resmi. Sebagai salah satu cabang
olahraga permainan, bola tangan memiliki
beberapa dampak positif bagi pelakunya an-
tara lain perkembangan fisik, kedisipinan,
kerja sama, sosial emosional, dan keterampil-
an hidup. Hal ini tentu sesuai dengan tujuan
pendidikan nasional secara umum. Demiki-
an pula olahraga bola tangan dapat ditelu-
suri kebenaran sejarahnya dan telah berusia
sangat tua. Sebuah fakta yang meyakinkan
telah menunjukkan seseorang memainkan
bola tangan jauh lebih awal daripada sepak
bola. Permainan bolatangan yang dimainkan
pada masa Yunani kuno merupakan sebuah
isyarat terciptanya olahraga bola tangan
modern (IHF, 2012, p.5).

Pada sejarahnya tahun 1928 Internatio-
nal Amatenr Handball Federation (1AHF) telah
dideklarasikan bertepatan dengan Olimpia-
de Amsterdam dengan ketua Avery Brun-
dage dari USA. Setelah tahun 1936 negara
anggota IAHF menjadi 23 negara dan dilan-
jutkan dengan sebuah kompetisi yang dise-
but dengan “Berlin Olympic Games” di ko-
ta Berlin, Jerman. Tahun 1938 untuk perta-
ma kali diselenggarakan Kejuaraan Dunia
Bolatangan juga di Jerman. Akhirnya pada
tahun 1946 atas usulan dan undangan Den-
mark dan Swedia, delapan negara mempra-
karsai Federasi Bola tangan Internasional.
Delapan negara tersebut adalah; Denmark,
Finlandia, Perancis, Belanda, Norwegia, Po-
landia, Swedia, dan Swiss (Moustafa, 2010,
p.48-50).

Olahraga bola tangan dikatakan se-
bagai olahraga cepat dan dinamis yang di-
mainkan di dalam ruangan (indoor). Dalam
catatan sejarah, olahraga ini telah dimainkan
di lebih dari 150 negara. Bahkan sampai de-
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ngan tahun 2003, IHF memiliki jumlah ang-
gota 150 negara dengan jumlah klub seba-
nyak 80.000 dan 19 juta atlit putra maupun
putri (Rachman & Susanto, 2005, p.12).
Dalam permainannya bola tangan di-
mainkan di atas lapangan dengan panjang
40 meter x 20 meter. Saat berlangsung per-
mainan, masing-masing tim terdiri atas 6
pemain dan 1 penjaga gawang. Waktu yang
digunakan adalah 2 x 30 menit. Setiap tim
terdiri dari 12 pemain. Namun, hanya 7 pe-
main yang ada di lapangan termasuk dengan
seorang penjaga gawang. Selebihnya adalah
pemain pengganti selama permainan.
Permainan bola tangan terdiri atas be-
berapa teknik dasar seperti warming-up, drib-
bling, passing, shooting, possitioning, attacking
excercise, defencing exercise, dan fast break exercise
namun dalam permainan hanya tiga teknik
dasar yang paling sering digunakan, dianta-
ranya; (1) teknik dribbling yaitu upaya pemain
untuk membawa bola mendekati daerah
pertahanan lawan dengan cara memantulkan
bola ke lantai, (2) teknik passing yaitu upaya
memberikan bola kepada teman dengan
menggunakan satu atau dua tangan, (3) tek-
nik shooting atau menembak bola ke gawang.
Menggiring (dribble) adalah keteram-
pilan untuk menguasai dan membawa bola
dengan cara memantulkannya setiap kali ke
tanah, dengan satu atau dua tangan. Meng-
giring bola merupakan keterampilan yang
cukup sulit karena memerlukan koordinasi
mata dan tangan yang tinggi. Perlu diingat
bahwa arah pantulan bola akan tergantung
pada arah datang dari bola itu ke tanah. Ce-
pat atau lambatnya pergerakan bola berasal
dari kuat lemahnya menggiring bola tersebut.
Melempar atau passing adalah pola ge-
rak dasar yang dimaksudkan untuk melepas-
kan suatu objek menjauhi tubuh pelempar.
Gaya melempar memang berbeda-beda se-
suai keperluannya tetapi pola dasarnya tetap
konsisten atau sama. Bola dilempar kemudi-
an bola tersebut harus ditangkap. Posisi tu-
buh untuk menangkap harus memungkin-
kan. Menembak (shooting) merupakan salah
satu teknik terpenting dalam permainan
bola tangan karena dengan teknik shooting
kemungkinan terciptanya gol sangat besar.
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Beberapa teknik shooting yang ada ialah flying
shoot, drive shoot, jump shoot, dan straight shoot.
Setiap regu berusaha dengan sekuat tenaga
untuk memasukkan bola ke gawang agar ke-
menangan dapat diraih.

Namun demikian dalam perkuliahan
dasar gerak bola tangan di jurusan pendidik-
an olahraga FIK UNY, belum ada instru-
men tes keterampilan bola tangan bagi ma-
hasiswa. Padahal instrumen tes keterampil-
an disusun guna mendukung pelaksanaan
perkuliahan dan untuk mengukur keteram-
pilan mahasiswa. Instrumen keterampilan
dasar bolatangan yang akan disusun meli-
puti tes keterampilan melempar bola (pass-
ing), tes menggiring bola (dribbling), dan tes
menembak bola (shooting).

Matakuliah dasar gerak bola tangan
(Foundation of Handball Technigne) merupakan
matakuliah yang bersifat fakultatif dan di-
ajarkan kepada seluruh program studi yang
ada di Fakultas Ilmu Keolahragaan UNY.
Matakuliah ini berbobot 1 sks dengan pe-
laksanaan praktek di lapangan. Matakuliah
ini mengenalkan teknik dasar menggiring
bola (dribbling), lemparan (passing), tembakan
melayang bolatangan (ffying shoo?), peraturan
permainan bola tangan, dan praktik bermain
bola tangan (Kurikulum FIK, 2014, p. 42).
Bola tangan merupakan cabang olahraga
yang sebenarnya telah lama dikenal dan
menjadi salah satu matakuliah yang diajar-
kan di LPTK keolahragaan.

Bola tangan (bandball) diartikan seba-
gai permainan beregu yang menggunakan
bola sebagai alatnya dan dimainkan dengan
menggunakan satu atau kedua tangan. Bola
tersebut dapat dilempar, dipantulkan, atau
ditembakkan. Induk organisasi dari bola ta-
ngan ini adalah International Handball Fede-
ration (IHF) dan di Indonesia sendiri adalah
Asosiasi Bola Tangan Indonesia (ABTI).
Tujuan dari permainan ini adalah memasuk-
kan bola sebanyak-banyaknya ke gawang la-
wan, dan mencegah agar tim lawan tidak da-
pat memasukkan bola ke gawang kita sen-
diri. Kunci keberhasilan agar dapat bermain
dengan baik, seseorang harus mengerti dan
benar-benar dapat menguasai teknik-teknik
dasar yang ada seperti passing, dribble, dan
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shooting. Melempar atau passing adalah pola
gerak dasar yang dimaksudkan untuk mele-
paskan suatu objek menjauhi tubuh pelem-
par. Gaya melempar memang berbeda-beda
sesuai keperluannya tetapi pola dasarnya
tetap konsisten atau sama. Bola dilempar
kemudian bola tersebut harus ditangkap.

Penilaian suatu keterampilan dapat
dilakukan dengan berbagai cara, salah satu-
nya melalui pengamatan. Pengamatan dila-
kukan untuk mengetahui perkembangan dan
sikap anak dalam kehidupan sehari-hari se-
cara terus menerus (Depdiknas, 2003, p. 12).
Berbagai alat penilaian yang dapat diguna-
kan untuk memperoleh gambaran perkem-
bangan perilaku anak, antara lain: (1) Porto-
folio yaitu penilaian berdasarkan kumpulan
hasil kerja. (2) Unjuk ketja (performance) me-
rupakan penilaian yang menuntut tugas da-
lam perbuatan yang dapat diamati, misalnya
praktek olahraga, (3) Penugasan (Project)
merupakan tugas yang memerlukan waktu
relatif lama dalam pengerjaannya. (4) Hasil
karya (Prodncf) merupakan hasil kerja anak
setelah melakukan suatu kegiatan.

Instrumen adalah suatu alat yang me-
menuhi persyaratan akademis sebagai alat
untuk mengukur suatu objek ukur atau me-
ngumpulkan data mengenai suatu variabel.
Instrumen tersebut dapat digunakan untuk
mengumpulkan data penelitian. Instrumen
dibagi menjadi dua macam, yakni tes dan
non-tes. Instrumen kelompok tes, misalnya
tes prestasi belajar, tes inteligensi, tes bakat,
tes keterampilan; sedangkan non-tes misal-
nya pedoman wawancara, angket atau kue-
sioner, pedoman observasi, daftar cocok
(check lis), dan skala penilaian (Sukmadinata,
2004, p. 47). Keterampilan gerak dasar bola
tangan diukur menggunakan tes. Tes sebagai
instrtumen pengumpulan data adalah serang-
kaian latthan yang digunakan untuk meng-
ukur keterampilan, pengetahuan, intelegen-
si, kemampuan atau motorik (Sugiyono,
2003, p. 138).

Terdapat empat konsep mendasar da-
lam menyusun tes yaitu validitas, reliabilitas,
objektivitas dan norma. Valid berarti instru-
men dapat digunakan untuk mengukur apa
saja yang scharusnya diukur, reliabel berarti



instrumen yang bila digunakan beberapa
kali untuk mengukur objek yang sama, akan
menghasilkan data yang sama. Reliabilitas
instrumen keterampilan gerak bola tangan
diestimasi dengan cara melakukan uji coba
instrumen beberapa kali kepada responden,
apabila koefisien korelasi positif dan signi-
fikan maka instrumen dinyatakan reliabel.
Instrumen keterampilan dasar bola tangan,
disusun sendiri oleh peneliti danterdiri atas
(1) ketepatan isi materi instrumen, (2) ke-
lengkapan isi materi instrumen, (3) keterlak-
sanaan instrumen.

Metode Penelitian

Desain atau rancangan penelitian ini
berbentuk penelitian pengembangan instru-
men tes keterampilan research & development
(Borg & Gall, 1983, p. 774) yang bertujuan
sebagai alat ukur keberhasilan keterampilan
bola tangan pada mahasiswa. Instrumen pe-
nelitian disusun sendiri oleh peneliti terdiri
atas (1) ketepatan isi materi instrumen, (2)
kelengkapan isi materi instrumen, (3) keter-
laksanaan instrumen.

Penelitian dilakukan pada matakuliah
olahraga pilihan permainan bola tangan pro-
di PJKR yang dilaksanakan pada semester
enam (genap) di GOR Fakultas Ilmu Ke-
olahragaan Universitas Negeri Yogyakarta.
Subjek penelitian adalah mahasiswa prodi
PJKR yang mengambil matakuliah sejumlah
30 mahasiswa. Instrumen pengumpulan da-
ta menggunakan pedoman observasi. Ob-
servasi digunakan untuk mendapatkan atau
menjaring informasi dari para ahli sebagai
expert judgement untuk memberikan masukan
dan saran tentang instrumen tes keterampil-
an yang akan dihasilkan. Jumlah judge yang
terlibat sejumlah 2 orang ahli pembelajaran
bola tangan. Sebelum digunakan untuk
pengambilan data yang asli kepada maha-
siswa, dilakukan uji coba instrumen untuk
mengetahui validitas serta reliabilitasnya.
Validitas dan reliabilitas instrumen dibukti-
kan dengan uji korelasi Inter Rater. Analisa
data menggunakan Anova-General Multi-
facet Model (Thorndike, 1982, p. 161).

Validitas dilakukan melalui analisis fak-
tor terhadap instrumen dengan cara meng-
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korelasikan jumlah skor item pengamatan

dengan skor total. Reliabilitas menggunakan

nilai korelasi ICC atau dapat juga dihitung
dengan rumus manual berdasar tabel ANO-

VA.

Secara garis besar langkah-langkah
penyusunan dan pengembangan instrumen
(Hadi, 2004, pp. 22-24), adalah sebagai beri-
kut.

1. Berdasarkan sintesis dari teoti-teotri
yang dikaji tentang suatu konsep dari
variabel yang hendak diukur, maka di-
rumuskan konstruk dari variabel terse-
but. Konstruk dalam penelitian ini ada-
lah tes keterampilan dasar olahraga
bola tangan.

2. Menetapkan besaran atau parameter.
Pada penelitian ini besaran atau para-
meter keberhasilan keterampilan dasar
olahraga bola tangan adalah tes passing,
tes dribbling, dan tes shooting.

3. Jenis tes keterampilan yang akan dibuat
harus melalui proses validasi, baik vali-
dasi teoretik maupun validasi empirik.

4. Revisi berdasarkan saran dari pakar
atau berdasarkan hasil judgements.

5. Setelah konsep tes dianggap valid se-
cara teoretik atau secara konseptual, di-
lakukanlah penggandaan tes secara tet-
batas untuk keperluan ujicoba.

6. Uji coba tes keterampilan dasar olah-
raga bola tangan di lapangan merupa-
kan bagian dari proses validasi empirik.
Melalui ujicoba tersebut, tes diberikan
kepada sejumlah responden yaitu ma-
hasiswa sebagai sampel uji coba, untuk
kemudian diketahui valid atau tidaknya
sebuah perangkat tes.

7. Selanjutnya dihitung koefisien reliabi-
litas. Koefisien reliabilitas dengan ren-
tangan nilai (0-1) adalah besaran yang
menunjukkan kualitas atau konsistensi
hasil ukur tes. Makin tinggi koefisien
reliabilitas makin tinggi pula kualitas
tes.

8. Apabila ketujuh tahapan tersebut sele-
sal kemudian tes jadi.

Penghitungan validitas dilakukan me-
lalui analisis faktor terhadap instrumen de-
ngan cara mengkorelasikan jumlah skor item
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pengamatan dengan skor total. Uji korelasi
dilakukan untuk mencari besarnya hubung-
an dan arah hubungan. Nilai korelasi ber-
kisar dalam rentang O sampai 1 atau 0
sampai -1 (Trihendardi, 2004, p.1406)

Nilai korelasi ICC dapat juga dihitung
dengan rumus manual berdasar tabel ANO-
VA seperti di bawah ini:

MSpeople - MSresidual
MSpeople - (dfpeople X MSresidual)

Hubungan antara ICC dengan alpha
dapat diketahui melalui rumus berikut :

r =

B kxr
1+ (k—-1)XTr

Besarnya nilai koefisien korelasi (r)
dikategorikan sebagai berikut:

1. 0.7 = 1.00 baik positif maupun negatif,
menunjukkan derajat hubungan yang
tingei,

2. 0.4 — 0.7 baik positif maupun negatif,
menunjukkan derajat hubungan sub-
stansial,

3. 0.2 — 0.4 baik positif maupun negatif,
menunjukkan derajat hubungan yang
rendah,

4. < 0.2 baik positif maupun negatif, hu-
bungan dapat diabaikan (Trihendardi,
2000, p. 145)

a

Penelitian ini bersifat uji coba pe-
ngembangan tes keterampilan gerak atau
motorik fisik, teknik analisis data yang di-
gunakan adalah dengan menilai tingkat kela-
yakan, kualitas, dan ketepatan tes yang di-
hasilkan. Tes dikatakan layak/tepat apabila
langkah-langkah penelitian dapat dilaksana-
kan di setiap uji coba dan semua unsur yang
terlibat. Selanjutnya tes dikatakan layak/
tepat, apabila dapat dipakai untuk mengukur
keterampilan dasar olahraga bola tangan
pada mahasiswa.

Hasil Penelitian dan Pembahasan
Data Analisis Kebutuhan

Analisis kebutuhan dalam penyusun-
an tes diperlukan untuk menyusun dan
menggali permasalahan tes keterampilan
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dasar bola tangan bagi mahasiswa. Kegiatan
ini dilakukan dengan cara menganalisis
proses perkuliahan di lapangan, melakukan
observasi, dan melakukan studi pustaka/
kajian literatur. Produk yang dihasilkan
antara lain: (1) draft tes keterampilan dasar
bola tangan bagi mahasiswa, (2) validitas
dan reliabilitas tes keterampilan dasar bola
tangan bagi mahasiswa, (3) butir-butir tes
keterampilan dasar bola tangan bagi maha-
siswa yang valid untuk diseminasikan men-
jadi instrumen final.

Validasi Ahli Draft Tes Keterampilan

Produk awal tes keterampilan dasar
bola tangan sebelum diujicobakan dalam uji
kelompok kecil dilakukan validasi oleh para
ahli yang sesuai dengan bidang penelitian.
Untuk memvalidasi produk yang akan di-
hasilkan, melibatkan dua (2) orang ahli kete-
rampilan bola tangan sekaligus menguasai
bidang pendidikan jasmani yang berasal dari
dosen. Validasi dilakukan dengan cara
memberikan draft produk awal, dengan di-
sertai lembar evaluasi ahli.

Hasil evaluasi berupa nilai untuk
aspek kualitas menggunakan skala likert 1
sampai 4. Data yang diperoleh dari peng-
isian kuesioner oleh para ahli, merupakan
pedoman untuk menyatakan apakah produk
tes keterampilan dasar bola tangan dapat
digunakan untuk uji coba skala kecil dan
skala luas. Berikut ini adalah draft tes ke-
terampilan dasar bola tangan:

Tes Keterampilan Passing ( waktn: 30 detik)

Tujuan : Untuk mengukur kemampuan
melempar dan menangkap bola
secara terus menerus.

Alat yang digunakan:
a. Bola tangan, 2 buah
b. Dinding/tembok
¢. Stop watch
d. Pita pengukur
e. Kapur/ lakban

Tes Keterampilan Dribbling (jarak: 40 m)

Tujuan : untuk mengukur kemampuan
menggiring bola di lapangan.



Alat yang digunakan:
a. Bola
b.  Stop watch
c. Pita pengukur
d. Kaput/ lakban

Tes Keterampilan Flying Shoot (melakukan 6 kali

tembatkan)

Tujuan : untuk mengukur keterampilan
menembak secara berturut-turut
dari tiga posisi.
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c. DPita pengukur
d. Bola, 6 buah

Berdasarkan hasil pengisisan kuesio-
ner yang dilakukan oleh masing-masing ahli
didapat rata-rata lebih dari 3 (tiga) atau
masuk dalam kategori penilaian “baik/te-
pat/jelas”. Oleh karena itu dapat disimpul-
kan bahwa instrumen tes keterampilan
dasar bola tangan dapat digunakan untuk
uji coba skala kecil. Masukan yang berupa
saran dan komentar pada produk, sangat di-

Alat yang digunakan: perlukan untuk perbaikan pada tahap beri-
A Gawang kutnya.
b. Tali
Tabel 1. Hasil Pengisian Kuesioner Ahli
No Aspek yang Dinilai Nilai Ahli  Nilai Ahli
Al A2

1. Kesesuaian dengan kompetensi 4 4

perkuliahan

2. Kesesuaian dengan materi dasar bola 3 3

tangan

3. Ketepatan tes keterampilan dasar bola 2 3

tangan.

4.  Kesesuaian alat dan fasilitas. 3 4

5. Kemudahan tes keterampilan untuk 3 3

dilakukan.

6. Kesesuaian tes keterampilan dengan usia 4 4

mahasiswa.

7.  Mendorong perkembangan aspek fisik . 3 4

8.  Mendorong perkembangan aspek kognitif. 3 4

9. Mendorong perkembangan aspek 4 4

psikomotor.

10.  Mendorong perkembangan aspek afektif. 2 3

11.  Dapat dilakukan siswa putra maupun putri. 4 4

12. Mampu mengukur keterampilan dasar. 3 4

13.  Meningkatkan minat dan motivasi 3 4

mahasiswa.

14. Aman untuk diterapkan dalam perkuliahan. 3 4
Jumlah Skor 44 52
Rata-rata 3,14 3,71

Al =Ahli 1
A2 = Ahli 2
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Uji Coba Skala Kecil

Setelah produk tes keterampilan da-
sar bola tangan divalidasi oleh para ahli ser-
ta dilakukan revisi, kemudian produk diuji-
cobakan kepada mahasiswa. Uji coba ini
dilakukan terhadap 30 mahasiswa.

Uji coba bertujuan untuk mengetahui
dan mengidentifikasi berbagai permasalahan
seperti kelemahan, kekurangan, ataupun
keefektifan tes keterampilan. Pengamatan
yang dilakukan oleh rafer, merupakan salah
satu indikator untuk mengetahui keefektifan
tes. Pengamatan oleh rater dilakukan selama
tes berlangsung. Berdasarkan hasil penga-
matan, didapatkan tiga bentuk tes keteram-
pilan bola tangan dan nilai validitas in-
strumen.

Validitas Tes

Jumlah subjek atau mahasiswa yang
digunakan dalam uji coba skala kecil adalah
sejumlah 30 mahasiswa. Uji korelasi dilaku-
kan dengan uji inter rater (antar penilai),
analisa data menggunakan Anova-General
Multifacet Model dari Thorndike vyaitu
untuk menguji dua variabel bertipe ordinal
dan skala dengan distribusi normal/pata-
metrik. Data hasil uji validitas pengamatan
menunjukkan derajat hubungan yang tinggi
sebesar rata-rata 0.995.

Tabel 2. Tingkat Validitas Tes Bola Tangan

No  Perbandingan  Koef. kor  Status

skor

1 Rater 1 —skor
total rater

2 Rater 2 —skor
total rater

3 Rater 3 —skor
total rater

r =0.999 Valid

r =0.996 Valid

r =0.991 Valid

Dengan demikian berdasarkan peng-
hitungan statistik validitas uji coba tes ke-
terampilan, diketahui terdapat tingkat hu-
bungan positif yang tinggi, sehingga instru-
men dinyatakan valid dan dapat digunakan
untuk pengambilan data pada skala luas. Ber-
dasarkan hasil analisis faktor tersebut dapat
disimpulkan bahwa tes tersebut memiliki
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construct validity yang baik, artinya tes tersebut
dapat digunakan untuk mengukur gejala
sesuai dengan yang didefinisikan (Sugiyono,
2003, p. 170).

Reliabilitas Tes

Uiji reliabilitas antar rater terdiri dari
dua jenis, uji koefisien korelasi Kesepakatan
Antar Rater dari Kappa dan uji koefisien ko-
relasi Antar-Kelas (Intraclass Correlation Coef-
fucients, ICC). Uji reliabilitas antar rater dari
Kappa digunakan apabila rater berjumlah
dua orang sedangkan uji reliabilitas antar
rater ICC digunakan apabila rater lebih dari
2 orang (Widhiarso, 2000, p.15). Penelitian
ini menggunakan 3 rater sehingga menggu-
nakan koefisien kotelasi Antar Kelas. ICC
menunjukkan perbandingan antara variasi
yang diakibatkan atribut yang diukur dengan
variasi pengukuran secara keseluruhan. Ber-
dasarkan penghitungan statistik reliabilitas
uji coba skala kecil, diketahui terdapat nilai
reliabilitas  Antar-Rater yang tinggi yaitu
0.994, schingga instrumen dinyatakan relia-
bel dan dapat digunakan untuk pengambilan
data.

Pembahasan

Berdasarkan hasil distribusi frekuen-
si pada 30 mahasiswa, diketahui: (1) menurut
rater 1 yang termasuk dalam kategori baik
berjumlah 22 mahasiswa (74%), kategori se-
dang berjumlah 6 mahasiswa (20%), dan ka-
tegori kurang berjumlah 2 mahasiswa (6%),
(2) menurut rater 2 yang termasuk dalam
kategori baik berjumlah 20 mahasiswa (68%),
kategori sedang berjumlah 8 mahasiswa
(26%), dan kategori kurang berjumlah 2
mahasiswa (6%), (3) menurut rater 3 yang
termasuk dalam kategori baik berjumlah 20
mahasiswa (68%), kategori sedang berjum-
lah 8 mahasiswa (26%), dan kategori kurang
berjumlah 2 mahasiswa (6%). Rata-rata dis-
tribusi frekuensi psikomotorik pada 30 ma-
hasiswa, diketahui bahwa: (1) yang termasuk
kategori baik berjumlah 21 mahasiswa (70%),
(2) yang termasuk kategori sedang berjumlah
7 mahasiswa (23%), (3) yang termasuk kate-
gori kurang berjumlah 2 mahasiswa (7%).



Berdasarkan langkah-langkah peneliti-
an pengembangan untuk menghasilkan pro-
duk yang telah dilakukan, maka didapatkan
produk akhir berupa tes keterampilan dasar
olahraga bola tangan. Indikator keberhasilan
produk ini ialah adanya kesamaan persepsi
antar rafer berupa lembar penilaian hasil
pengamatan terhadap seluruh subjek yang
diujicobakan dalam penelitian. Berdasarkan
uji coba yang dilakukan pada 30 mahasiswa
yang memiliki karakteristik sama, didapat-
kan hasil yang hampir sama, artinya produk
yang diujicobakan bisa diterapkan pada ke-
lompok mahasiswa dengan karakteristik
yang sama.

Secara permainan, olahraga bola ta-
ngan akan berjalan dengan benar apabila
pemain mampu menguasai keterampilan da-
sar bola tangan. Keterampilan dasar yang
dimaksud antara lain : (1) Ba// handling, (2)
Dribbling, (3) Passing, (4) Shooting, dan (5)
Positioning (Thum, 2005, pp. 45-47). Dribbling
adalah keterampilan menggiring bola yang
bertujuan melakukan penyerangan dengan
menggiring bola kemudian mendekatkannya
pada area tembakan. Drzblling dalam permai-
nan bola tangan dikenal dengan teknik “tiga
langkah sekali pantul.” Menggiring bola me-
rupakan suatu pergerakan memantulkan bo-
la ke lantai secara kontinyu dengan meng-
gunakan sebelah tangan atau bertukar ta-
ngan tanpa memegang bola. Keterampilan
menggiring digunakan dalam 3 situasi; (1)
Bergerak bebas bila tidak ada penjagaan
lawan; (2) Satu lawan satu; (3) Pemain lawan
tidak dapat membuat halangan setelah me-
nerima bola.

Passing atau melempar bola adalah
keterampilan memberikan bola kepada ka-
wan dalam permainan. Tujuan passing adalah
untuk memberikan bola kepada kawan yang
kemudian melakukan shooting, atau untuk tu-
juan strategi penyerangan maupun pertahan-
an. Terdapat berbagai macam keterampilan
passing dalam permainan bola tangan.

Shooting atau menembak adalah kete-
rampilan melakukan tembakan sebagai bagi-
an usaha untuk mencetak goal dalam per-
mainan bola tangan. Tujuan shooting adalah
untuk mencetak goal sebanyak-sebanyaknya
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ke gawang lawan. Terdapat berbagai macam
keterampilan shooting dalam permainan bola
tangan.

Dalam menyusun tes perlu diper-
hatikan empat konsep mendasar yang ada
vaitu Validitas, Reliabilitas, Objektivitas dan
Norma. NValid berarti tes dapat digunakan
untuk mengukur apa saja yang secharusnya
diukur, reliabel berarti tes yang bila diguna-
kan beberapa kali untuk mengukur objek
yang sama, akan menghasilkan data yang
sama (Sugiyono, 2003, p.140). Pada peng-
ukuran keterampilan dasar bola tangan
mahasiswa maka menggunakan validitas
konstruk (construct validity) dan validitas isi
(content validity). Instrumen yang mempunyai
validitas isi adalah instrumen yang berben-
tuk tes dan sering digunakan untuk meng-
ukur prestasi belajar. Untuk menyusun tes
keterampilan dasar bola tangan, maka di-
susun berdasarkan tiga komponen dasar:
melempar bola (passing), menggiring bola
(dribbling), dan menembak dengan bola
(shooting). Adapun untuk menguji validitas
konstruk menggunakan pendapat ahli (expert
Judgement). Untuk menguji reliabilitas instru-
men keterampilan dasar bola tangan, dilaku-
kan dengan cara melakukan uji coba tes
beberapa kali kepada responden/model.

Tes sebagai instrumen pengumpulan
data adalah serangkaian latihan yang diguna-
kan untuk mengukur keterampilan penge-
tahuan, intelegensi, motorik yang dimiliki
oleh individu atau kelompok. Ada beberapa
alasan mengapa tes perlu dilakukan yaitu:
(1) mengklasifikasikan peserta didik, (2)
mendiagnosa kebutuhan dan kelemahan pe-
serta didik, (3) evaluasi pembelajaran, (4)
evaluasi program, (5) marking/griding, (6)
motivasi, (7) alat pembelajaran, (8) predik-
tor penelitian (Suntoda, 2007, p. 67)

Tes keterampilan dasar olahraga bola
tangan merupakan bagian yang integral da-
lam proses penilaian hasil belajar mengajar
dan latihan, melalui tes dan pengukuran kita
akan memperoleh data yang objektif
(Susanto, 2015, p. 75). Berdasarkan hasil
pengembangan tes keterampilan dasar bola
tangan bagi mahasiswa, diperoleh hasil tes
sebagai berikut :
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1. Tes keterampilan passing dengan sasaran
ke tembok ( waktu: 30 detik)

2. Tes keterampilan dribbling (waktu: 30
detik)

3. Tes keterampilan flying shot melakukan 3
kali tembakan dari tiga posisi: kiri,
tengah, dan kanan

Berikut ini adalah produk jadi berupa
tes keterampilan dasar olahraga bola tangan
bagi mahasiswa antara lain:

1. Tes keterampilan passing ( waktu: 30
detik)

Tujuan : mengukur kemampuan
melempar dan menangkap bola secara
terus menerus.

2. Tes keterampilan dribbling (jarak: 40 m)
Tujuan : Untuk mengukur kemampuan
menggiring bola di lapangan.

3. Tes keterampilan flying shoot (melakukan
6 kali tembakan dari 3 posisi)

Tujuan : mengukur keterampilan
menembak secara berturut-turut dati
tiga posisi.

Untuk melakukan penilaian gerak,
penting memperhitungkan prinsip-prinsip
tes keterampilan. Prinsip tes tersebut salah
satunya adalah fungsi pengembangan kete-
rampilan motorik. Penilaian dalam bidang
olahraga ada yang bersifat objektif dan ada
yang subjektif. Dalam penilaian objektif ten-
tunya berdasarkan hasil pengukuran yang
objektif. Pada penilaian yang bersifat sub-
jektif umumnya dilakukan terhadap perfor-

marnce.

Simpulan

Berdasarkan hasil penelitian pengem-
bangan dan pembahasan di atas maka hasil
penelitian menunjukkan telah tersusunnya 3
(tiga) jenis tes keterampilan dasar olahraga
bola tangan bagi mahasiswa. Tes tersebut
antara lain: (1) Tes keterampilan passing de-
ngan sasaran ke tembok (waktu: 30 detik),
(2) Tes keterampilan dribbling (waktu: 30
detik), (3) Tes keterampilan flying shoot mela-
kukan 3 kali tembakan dari tiga posisi: kiri,
tengah, dan kanan. Adapun nilai validitas
tes 0.995 dan nilai reliabilitas tes 0.994.
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