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Keprihatinan Kita (data Scimago 2014)
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Apakah di UI dan ITB tidak ada kemajuan ?
(jurnal+prosiding, data Scopus 2014)

0

100

200

300

400

500

600

700

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

UI

ITB



Apakah di UI dan ITB tidak ada kemajuan ?
(Jumlah makalah tanpa prosiding, data Scopus 2014)
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Kesimpulan

 Perlu ada reformasi dalam hal penelitian 
serta hal-hal yang menunjang penelitian:

◦ Fasilitas

◦ Dana hibah penelitian

◦ Aturan kepangkatan

◦ Penulisan makalah ilmiah hasil penelitian

◦ Internasionalisasi

 Kolaborasi

 Publikasi internasional

◦ dlsb



Apa arti publikasi bagi Grigori Perelman?

 Membuktikan Poincare Conjecture 

dan Thurston Geometrization

Conjecture (Problem Matematika

Abad Ini)

 Butuh waktu > 3 tahun untuk

membuktikan kebenaran klaim

Perelman

 Mendapatkan hadiah 1 juta dollar 

dari Clay Mathematics Institute di 

Boston, Penghargaan Himpunan

Matematika Eropa, dan Fields Medal 

(Nobel Matematika)

 Semua hadiah ia tolak

 Perelman tetap hidup miskin

 Membiayai penelitian sendiri

 Meletakkan makalah di preprint 
server www.arXiv.org

 Menghubungi beberapa teman via 
email

 Makalah tersebut tidak pernah
dipublikasi di jurnal resmi

 Penemuan Perelman ramai
didiskusikan di jurnal Nature, 
Science, dlsb

http://www.arxiv.org/


Apa arti publikasi bagi ilmuwan biasa?

Publikasi hasil penelitian dapat berarti:

 Klaim penemuan

 Merupakan HAKI, keberhasilan, promosi jabatan, uang, 
dlsb

 suksesnya karir sang ilmuwan

Konsekuensi:

 Harus ada pihak berwenang yang memeriksa klaim
penemuan tersebut

Kenyataannya:

 Prosedur operasi baku (SOP) proses publikasi sebuah
makalah di jurnal ilmiah



Klaim penemuan

 Siapa yang paling ahli untuk memeriksa?

◦ Komunitas (asosiasi) pada bidang tersebut

 Penemuan ditulis secara akademis 
makalah ilmiah Dikirim ke jurnal 
diperiksa oleh expert di komunitas tersebut

◦ Jurnal komunitas (himpunan profesi atau asosiasi)

 Pihak lain (pemerintah, pemberi dana, 
universitas, rakyat, dlsb) dapat 
mempercayakan pemeriksaan klaim pada 
prosedur baku tersebut



Pentingnya publikasi internasional

 Mengawal kualitas hasil penelitian
◦ Contoh: Nobel Fisika 2014

◦ Tidak ada guna mengangkat argumentasi TTG

 Membawa peneliti Indonesia ke tingkat 
internasional
◦ Tidak hanya jago kandang

 Mengangkat martabat bangsa

 Mendongkrak peringkat perguruan tinggi

 Syarat mutlak sebuah Research University

 dlsb



Jurnal Internasional Bereputasi

 Terindeks di Scopus (tidak mutlak)

 Memiliki ISI Impact Factor (hampir mutlak)

 Tidak terdaftar pada laman Beall (mutlak)

Umumnya:

 Jurnal asosiasi atau himpunan profesi internasional

(negara maju)

 Jurnal yang sudah lama beroperasi (lebih dari 10 atau 20 

tahun)



Jurnal Himpunan Profesi



Anti Impact-Factor?     sulit



Jurnal-jurnal dengan ISI IF yang relatif aman (contoh

bidang fisika  ada ratusan)



Jurnal-jurnal dengan

ISI IF yang relatif

aman (contoh: 

Fisika Material,  ada 

ratusan juga)

Lihat  ISI WOB

(UI berlangganan)



Jurnal-jurnal dengan

ISI IF yang relatif

aman (contoh: 

Geosains,  ada 

ratusan juga)

 Lihat WOB

(UI berlangganan)



Jurnal-jurnal dengan

ISI IF yang relatif

aman (contoh: 

Fisika Medis,  cukup 

banyak)

 Lihat WOB

(UI berlangganan)



Jurnal-jurnal dengan

ISI IF yang relatif

aman (contoh: 

Instrumentasi,  

cukup banyak)

 Lihat WOB

(UI berlangganan)



Lalu ...

 Mengapa makalah ilmiah hasil penelitian 

kita tidak dikirim ke jurnal-jurnal 

tersebut?

◦ Ada pelbagai argumen atau alasan

◦ Tapi sayang semuanya salah!

 Kesimpulan: Gunakan jurnal komunitas 

internasional atau jurnal ber-IF dan tidak 

termasuk jurnal predator



Hati-hati dan jangan terjebak

4kdesktopwallpapers.com



Jurnal Predator: Ancaman Integritas Ilmuwan



Definisi Jurnal Predator

Nature 489, 179 (2012)



Definisi Jurnal Predator

 Kriteria lihat laman Beall: 
http://scholarlyoa.com/publishers/

 Singkatnya:

◦ Jurnal yang dibuat untuk tujuan memperoleh 

keuntungan finansial semata dengan 

mengabaikan etika ilmiah

 Pemicu: 

◦ internet  Open Access (OA)



Penerbit Predator
http://scholarlyoa.com/publishers/

 Abhinav

 A M Publishers

 Academe Research Journals

 Academia Publishing

 Academic and Business Research Institute

 Academic and Scientific Publishing

 Academic Journals

 Academic Journals and Research ACJAR

 Academic Journals, Inc.

 Academic Journals Online (AJO)

 Academic Publications, Ltd.

 Academic Research Publishing Agency

 Academic Sciences

 Academic Star

 Academic World Education & Research Center

 Academy & Industry Research Collaboration Center (AIRCC)

 Academy Journals

 Academy of Knowledge Process

 Academy of Science and Engineering (ASE)

 Academy Publish

 Access International Journals

 Ada Lovelace Publications

 Advanced Research Journals

 ………….

 ………….

 ………….

 Whites Science Journals

 Victorquest Publications

 Watch Plus

 Wilolud Journals

 Wireilla Scientific Publications

 World Academic Publishing

 World Academy of Research and Publication

 World Academy of Science, 

 Engineering and Technology (WASET) 

 World Open Access Journals

 World Scholars

 World Science Publisher

 World Science Research Journals (WSR Journals) 

 World Scientific and Engineering Academy and Society (WSEAS) 

 Wudpecker Research Journals

 Wyno Academic Journals

http://www.abhinavjournal.com/index.aspx
http://ampublisher.com/index.html
http://www.academeresearchjournals.org/
http://academiapublishing.org/index.htm
http://www.aabri.com/
http://acascipub.com/
http://www.academicjournals.org/
http://www.acjar.org/index.html
http://www.academicjournalsinc.com/
http://www.academicjournalsonline.co.in/
http://www.acadpubl.eu/index.html
http://www.arpapress.com/
http://www.ijaponline.org/
http://academicstar.ecrater.com/
http://www.world-education-center.org/
http://airccse.org/index.php
http://www.academyjournals.net/
http://akpinsight.webs.com/
http://www.asesite.org/Default.aspx
http://www.academypublish.org/
http://www.accessinternationaljournals.org/
http://www.ada-lovelace.co.uk/
http://www.advancedresearchjournals.org/
http://whitesscience.com/Default.aspx
http://victorquestpub.com/
http://www.watchpub.org/index.htm
http://www.wiloludjournal.com/page.php?3
http://wireilla.com/
http://www.academicpub.org/
http://www.warponline.org/
http://www.waset.org/publications.php
http://www.waset.org/publications.php
http://www.woaj.org/
http://wscholars.com/
http://www.worldsciencepublisher.org/index.php
http://www.wsrjournals.org/
http://www.wseas.org/
http://www.wudpeckerresearchjournals.org/
http://www.wynoacademicjournals.org/index.html


Penerbit Predator
http://scholarlyoa.com/publishers/
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Jurnal Predator Independen
http://scholarlyoa.com/individual-journals/

 Academic Exchange Quarterly

 Advances in Forestry Letter

 American Journal of Engineering Research

 American Journal of PharmTech Research (AJPTR)

 American Journal of Phytomedicine and Clinical Therapeutics

 American Journal of Social issues and Humanities

 American Research Journal

 Archives Des Sciences Journal

 Archives of Pharmacy Practice

 Asian Journal of Biomedical and Pharmaceutical Sciences

 Asian Journal of Health and Medical Sciences

 Asian Journal of Business and Management Sciences (AJBMS)

 Asian Journal of Pharmaceutical and Health Sciences

 Asian Journal of Pharmacy and Life Science

 Asian Journal of Pharmaceutical Research and Health Care
(AJPRHC)

 Australian Journal of Basic and Applied Sciences

 Australian Journal of Business and Management Research (AJBMR)

 Biosciences, Biotechnology Research Asia (BBRA)

 British Journal of Economics, Finance and Management Sciences

 British Journal of Science

 Bulletin of Mathematical Sciences & Applications

 Bulletin of Society for Mathematical Services and Standards

 Case Studies Journals

 ChemXpress

 Computer Science Chronicle

 Computer Science Journal

 Current Discovery

 Current World Environment

 Direct Research Journals

 E-Library Science Research Journal

 ExcelingTech Publishing Company, Ltd.

 Elixir International Journal (formerly Elixir Online Journal)

 Frontiers in Aerospace Engineering

 Global Journal of Management Science and Technology

 Global Journal of Medicine and Public Health

 …………………. 

 …………………. 

 …………………. 

 ………………….

 Researchers World – Journal of Arts Science & Commerce

 Romanian Biotechnological Letters

 Science International

 Seventh Sense Research Group Journal

 South Asian Journal of Mathematics

 Technics Technologies Education Management

 Universal Journal of Applied Computer Science and Technology

 Universal Journal of Computer Science and Engineering 
Technology (UniCSE) 

 World Applied Sciences Journal

 World Journal of Science and Technology (WJST)

http://www.rapidintellect.com/AEQweb/
http://www.afl-journal.org/index.aspx
http://www.ajer.us/index.html
http://www.ajptr.com/
http://www.ajpct.org/
http://www.ajsih.in/index.php/ajsih/index
http://www.abrj.org/
http://www.sciencesarchive.com/
http://www.archivepp.com/
http://www.jbiopharm.com/index.php/ajbp
http://www.ajhms.org/
http://www.ajbms.org/index.php
http://ajphs.com/
http://www.ajpls.com/index.html
http://jprhc.in/index.php
http://www.ajbasweb.com/
http://www.ajbmr.com/index.php
http://www.biotech-asia.org/
http://www.ajournal.co.uk/BJEFM.htm
http://www.ajournal.co.uk/index.htm
http://www.bmsa.us/index.php
http://www.jsomass.com/index.php
http://www.casestudiesjournal.com/
http://www.globalpublication.org/
http://www.cschronicle.org/
http://comsj.org/
http://www.ijcdi.com/
http://www.cwejournal.org/
http://directresearchjournals.org/index.html
http://lsrj.in/Default1.aspx
http://ojs.excelingtech.co.uk/
http://www.elixirpublishers.com/
http://www.elixirjournal.org/
http://www.fae-journal.org/index.aspx
http://gjmst.com/index.htm
http://www.gjmedph.org/
http://ebooks.unibuc.ro/biologie/RBL/index.html
http://www.scienceinternational.com/
http://ssrgj.blogspot.com/
http://www.sajm.com.nu/index.htm
http://www.ttem.ba/index.html
http://uniascit.in/index.php
http://www.unicse.org/
http://www.wasj.org/
http://worldjournalofscience.com/


Posisi Jurnal Predator

ISI Thomson

Scopus

Jurnal Predator

Border line (e.g. Hindawi Publishing Co.)

Overlap condition



Hindawi Publishing Company
 Pendiri: Ahmed Hindawi

 Tidak masuk ke Jurnal 

Predator (namun berada 

di border line)

 Mengendalikan sekitar 

350 jurnal

 Beberapa jurnal memiliki 

IF  = 1 sd 4

 Mengirim banyak spam 

email (dulu)

 Masih sering bermasa-

lah di laman Beall

 Pertengahan tahun 2012 

pendapatan: US$ 6.3M

keuntungan: US$ 3.3M

keuntungan: 52%
Gedung Hindawi di Cairo, Mesir

contoh penerbit OA sukses secara finansial



Spam email dari Penerbit Hindawi



Beberapa jurnal Hindawi memiliki masalah



Jenis-Jenis Predator

 Jurnal predator (independen)

 Penerbit predator

◦ Menerbitkan jurnal-jurnal predator

 Konferensi predator

◦ Bekerjasama dengan jurnal predator dalam 

menerbitkan prosiding konferensi

◦ Iming-iming terindeks dalam Scopus

 Indeks predator (bahkan dengan nama ISI)



Cara Kerja Jurnal Predator

 Set-up situs jurnal

◦ Buat berbagai judul jurnal (dapat mencapai 

ratusan jurnal untuk satu publisher)

◦ Tambahkan gambar/grafik menarik

◦ Gunakan OJS, alamat palsu, dst

 Kirim spam email ke para ilmuwan yang 

potensial

 Tarik kursi goyang, sambil santai, tunggu 

konsumen muncul di layar



Ciri-ciri Jurnal Predator

 Publishing fee sangat mahal, tidak ada peluang 
terbit jika tidak membayar
◦ Jurnal konvensional/komunitas defaultnya gratis

 Volume  baru atau relatif baru

 Mengirim banyak spam email
◦ Call for papers, editors, referees

 Sulit dicari alamat daratnya
◦ Kebanyakan alamat palsu atau P.O.Box yang disewa

 Mayoritas dioperasikan dari India, Pakistan, dan 
Afrika

 Ciri lain dan daftar jurnal dapat dilihat pada laman 
Jeffrey Beall: http://scholarlyoa.com/publishers/



Contoh Jurnal Predator



Fakta di balik Jurnal Predator!  riset kecil
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Status Publikasi di Jurnal Predator

 LIPI: tidak memperoleh poin (kum = 0)
◦ Berlaku untuk semua jurnal yang terdaftar di laman Beall 

(info dari Dr.  L.T. Handoko,  Ka. Pusat Penelitian Informasi LIPI)

 Dikti: status lebih rendah dari jurnal

nasional, tidak dapat dipakai untuk naik

pangkat

◦ Imej buruk bagi peneliti!

 UI: tidak dapat dipakai untuk memperoleh

penghargaan publikasi internasional



A
tu

ra
n
 P

A
K

 D
ik

ti



Siapa yang Harus Disalahkan?

Menurut Jeffrey Beall:

 Pendiri jurnal, penerbit jurnal, atau panitia 

konferensi predator

 Para ilmuwan yang berpartisipasi sebagai penulis, 

referee, dan editor jurnal predator

Beall:

 Para pendukung/fans jurnal predator



Definisi jurnal yang baik
(personal opinion)

 Memiliki visibilitas tinggi pada komunitas (experts) di 

bidang penelitian yang dicakup oleh jurnal

 Definisi turunan (derivat/konsekuensi):

◦ Jurnal komunitas atau himpunan profesi

◦ Tidak perlu membayar

◦ Memiliki sistem peer-review yang baik

◦ Memiliki DOI, impact factor, terindeks

◦ Dlsb

KESIMPULAN 
JURNAL KOMUNITAS atau 

HIMPUNAN PROFESI INTERNASIONAL



Mengapa Harus Bayar?

Tiga filosofi jurnal yang berbeda:

 Closed access:

◦ Biaya dibebankan pada pelanggan/pembaca jurnal

◦ Penulis tidak dikenakan biaya, kecuali untuk opsi 
lain (print color,  reprint, dlsb)

 Open access:

◦ Biaya dibebankan ke penulis makalah

◦ Ratusan hingga ribuan dollar

◦ Mudah disalahgunakan oleh jurnal abal-abal

 Kombinasi Open dan Closed Access



Dampak bagi UI

 Jurnal predator menimbulkan persaingan yang 

tidak sehat

Jurnal 

Nasional 

Terakreditasi

Jurnal 

Predator

migrasi makalah



UI turut membesarkan jurnal predator

 Migrasi dana penelitian dari UI atau Negara

biaya publikasi

Open Access
Jurnal 

Predator

Dana 

Penelitian dari

DRPM 

UI

Hasil-hasil

Penelitian



Sementara cita-cita UI harus didukung bersama

Roadmap DRPM UI



Apa arti peneliti UI menjadi unggulan?

Prof. Budiarso (ex. DRPM UI):

“Jika ada yang mencari ahli bidang tertentu di

atas planet ini, maka orang tersebut akan

mendarat di UI”

Konsekuensi:

“Tidak ada pilihan lain kecuali Peneliti UI harus

handal dan leading (memimpin) di dalam

komunitas penelitiannya”



Cara Menjadi Peneliti Unggul
(sebuah pemikiran)

 Hanya dapat dicapai melalui ketekunan dan kerja 
keras bertahun-tahun atau puluhan tahun di satu 
bidang yang sempit

 Tidak berpindah-pindah bidang
◦ Di awal karir mungkin bisa satu atau dua kali pindah bidang

(Prof.  Tjia May On, ITB  pindah dari teori ke eksperimen)

◦ Namun,  kebanyakan berpindah bidang menyulitkan expertise

 Memimpin di komunitasnya:
◦ Publikasi di komunitas

◦ Konferensi/seminar di komunitas

◦ Berprestasi di komunitas

 Kesimpulan:  seorang peneliti unggul akan berdiri 
JAUH DARI JURNAL atau KONFERENSI PREDATOR



Mengapa Jurnal Komunitas?

 Makalah diperiksa, dibaca, dan didiskusikan oleh 

“the real experts”  sangat visible

 Hasil penelitian langsung diketahui oleh para ahli 

bidang penelitian tersebut  sangat bermanfaat

 Langsung memperkenalkan si peneliti ke para 

ahli di bidang tersebut  sangat diperlukan

 Dapat menjalin kerjasama dengan ahlinya 
sangat diperlukan

Catatan: Jurnal komunitas yang dikelola Himpunan Profesi

mendapat nilai PLUS dari Tim Akreditasi Dikti



Kesimpulan bagian Jurnal Predator

 Publikasi di Jurnal Internasional bereputasi 

menjaga kualitas riset

 Jurnal Predator  subhat, dianjurkan untuk 

ditinggalkan

 Cita-cita Republik Indonesia tidak dapat 

dicapai melalui jurnal predator

 Amanah dari rakyat pembayar pajak tidak 

dijaga jika publikasi riset di jurnal predator



Pelanggaran Etika Ilmiah:
Plagiarisme dalam Publikasi Ilmiah

Terry Mart

Departemen Fisika, FMIPA, Universitas Indonesia



Buku yang direkomendasikan

On Being a Scientist: A
Guide to Responsible
Conduct in Research,
Committee on Science,
Engineering, and Public
Policy, National Academy of
Sciences, National Academy
of Engineering, and Institute
of Medicine, Third Edition
(2009).

 pendek, sederhana, dan
gratis



Buku yang direkomendasikan



OSTP Policy on Research Misconduct†

• Definition: Research misconduct is defined as fabrication,
falsification, or plagiarism in proposing, performing, or
reviewing research, or in reporting research results.

– Fabrication is making up data or results and recording or reporting
them.

– Falsification is manipulating research materials, equipment, or
processes, or changing or omitting data or results such that the
research is not accurately represented in the research record.

– Plagiarism is the appropriation of another person’s ideas, processes,
results, or words without giving appropriate credit.

– Research misconduct does not include honest error or differences of
opinion.

† Office of Science and Technology Policy, www. whitehouse.gov



Makalah yang direkomendasikan

• Miguel Roig, “Avoiding plagiarism, self-
plagiarism, and other questionable writing 
practice: A guide to ethical writing”

– Downloadable from Office of Research Integrity 
(ori.hhs.gov)



OSTP Policy on Research Misconduct†

A finding of research misconduct requires that:

• There be a significant departure from accepted 
practices of the relevant research community; and

• The misconduct be committed intentionally, or 
knowingly, or recklessly; and

• The allegation be proven by a preponderance of 
evidence.

† Office of Science and Technology Policy, www. whitehouse.gov



Definisi OSTP diadopsi oleh

• National Science Foundation

• American Physical Society

• American Psychological Association

• National Institute of Health

• etc



Definisi National Science Foundation†

Research Misconduct means:

• Fabrication, falsification, plagiarism, or other serious
deviation from accepted practices in proposing,
carrying out, or reporting results from activities funded
by NSF; or

• Retaliation of any kind against a person who reported
or provided information about suspected or alleged
misconduct and who has not acted in bad faith.
NSF is adopting the OSTP definition and includes research and
education proposals.

†P. Fischer, NSF (www.nsf.gov)



Bahaya fabrikasi, falsifikasi, dan plagiarisme

• Merupakan bentuk penipuan

• Membahayakan karir dan masa depan peneliti

• Membahayakan “kesehatan sains”

– Effort to reproduce

– Time to reproduce

– Cost to reproduce

• Membahayakan kepercayaan (trust) 
masyarakat, pembayar pajak, pada sains



Pelanggaran Etika Ilmiah?

merdeka.com
Gatra News

kabar24.com



Apa itu Plagiarisme?

• Plagiarism is the appropriation of another person’s 
ideas, processes, results, or words without giving
appropriate credit (OSTP).

• OSTP does not include auto-plagiarism, salami-
publication etc, presumably because

– Different from one field (community) to another

– Needs case by case investigation



Plagiarisme termasuk†

• Verbatim quotation without clear acknowledgement
• Paraphrasing
• Cutting and pasting from the Internet
• Collusion
• Inaccurate citation
• Failure to acknowledge
• Professional agencies
• Auto-plagiarism

† University of Oxford (www.ox.ac.uk)



Contoh-contoh kasus yang 
memerlukan diskusi lebih lanjut



Physical Review C (APS)†

ARTICLE TYPES

In addition to regular articles, Physical Review C publishes Rapid Communications, Brief Reports,
Comments, and Errata. These are limited in length: 4500 words for Rapid Communications,
3500 for Brief Reports, and 1500 for Comments and Replies. Short Paper sections may not be
used for serial publication. For information on how to estimate length, see
http://publish.aps.org/authors/length-guide.

The Rapid Communications section is intended for the accelerated publication of important new
results. Expanded follow-up articles are strongly encouraged.

Brief Reports are reports on completed research which do not warrant publication as a regular
article. Addenda to papers previously published in Physical Review C are also published in the
Brief Reports section.

The Comments section of Physical Review C is restricted to papers that criticize or correct papers
of other authors previously published in Physical Review C. While Comments may criticize the
work, they should not criticize the authors. Comments may point out specific errors,
misinterpretations, or omissions of references to earlier work. However, when possible, an
Erratum should be used for these purposes rather than a Comment. Comments should not
contain polemics, nor should they reiterate previously published disagreements.

† journal.aps.org/prc/



Physical Review C (APS)†

Material previously published in an abbreviated form (in a Letters
journal, as a Rapid Communication, or in a conference proceedings)
may provide a useful basis for a more detailed article in the Physical
Review. Such an article should present considerably more
information and lead to a substantially improved understanding of
the subject. Reproduction of figures, tables, and text material that
have been published previously should be kept to a minimum and
must be properly referenced. In order to reproduce figures, tables,
etc., from another journal, authors must show that they have
complied with the copyright/licensing requirements of the
publisher of the other journal. Publication of material in a thesis
does not preclude publication of appropriate parts of that material
in the Physical Review.

†journals.aps.org/prc/



Hal-hal baru dalam era digital

• Published article should be “online” visible

• Each published article has a DOI (digital object 
identifier)

– definition of an article/paper  why?

– reject the article without DOI

• etc



arXiV: bentuk baru dari “preprint”?



Alur makalah pada arXiv

Penulis arXiv Junal

Koreksi dari kolega

Koreksi dari referee

Kirim/perbaikan

Kirim/
perbaikan

Kirim

Dual publications?



Yang membedakan plagiat dan non-plagiat

• “Intention to deceive”

†“On Being a Scientist: A Guide to Responsible Conduct in Research,” Committee on Science, 

Engineering, and Public Policy, National Academy of Sciences, National Academy of 
Engineering, and Institute of Medicine, Third Edition (2009).



Rekomendasi (aksi pencegahan)

• Important: A crucial distinction between falsification, 
fabrication, and plagiarism and error or negligence is the 
intent to deceive.†

• Creating Office of Research Integrity in every research 
institution

• Introducing a course on “scientific integrity”
– Based on the book “On Being a Scientist: A Guide to Responsible

Conduct in Research”

– Other relevant resources

†“On Being a Scientist: A Guide to Responsible Conduct in Research,” Committee on Science, 
Engineering, and Public Policy, National Academy of Sciences, National Academy of Engineering, 
and Institute of Medicine, Third Edition (2009).


