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Abstract

Booklet research-based is a teaching material which contains an important
information followed by the condition of pictures around students’
environment as like teaching material which is expected by curriculum 2013.
This study aims at identifying insect diversity on solanaceae plants in
Wirapanjunan-Kandanghaur as a supplement of biology teaching material in
high school and analyzing the worthiness of booklet itself. The method of this
research used a development which is adopted from ADDIE instructional
model The data were taken from a field research about insect diversity on
solanaceae plants and booklet worthiness data by the experts of media and
content of material, effectiveness booklet viewed from the N-gain students, and
the response teacher and students. The result of this study showed that the
index of insect diversity on solanaceae plants based on the equality of Shanon-
Wiener was obtained 0.30 which showed low level of insect diversity. It was
concluded that booklet research-based in insect diversity on solanaceae plants
was worthy as a supplement of biology teaching material in high school
because it obtained 93.30% which including of very valid criteria given by the
experts, students' cognitive learning outcomes were seen from the N-gain score
of an average of 0.68 'medium’ criteria and obtained the positive response from
teacher and student with score of 86.79% which including of very worthy. This
research is useful for identifying insect diversity which was potentially as the
resources of learning biology.
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INTRODUCTION

The standard process of elementary and
secondary education has been listed in
Permendikbud No.65 (2013) which hinted the
necessity of learning process which is guided by
the scientific approach norms (Permendikbud,
2016). Curriculum 2013 invites teachers to be
creative and professional teachers by making
scientific papers in which one of them should be
appeared in the form of text-book as learning
materials appropriated with the characteristics of
social environment (Prastowo, 2015).

The appropriate learning resources can
support in achieving learning objective
(Pambayun & Dewi, 2015), so that the materials
need to be developed which utilized a local
potential which hopefully can increase the
students’ learning interest (Suartini et al., 2015)
and motivate them in the learning process
(Rumidani et al., 2014). Learning resources
which oriented to the environment makes a
learning more contextual and it is expected to
increase students’ knowledge in terms of not
only theoretical, but also in practical to
recognize the phenomenon in their surroundings
(Elmovriana et al., 2016; Widayat et al., 2017)
especially for biology in which its object is never
separated from a life (Rarasandy et al., 2013).

The preliminary study which was done in
one of senior high school in Kandanghaur on
2017 found that: (a)
Learning biology in the concept of insects has
not exploited the local potential as students

October-November

learning resources; (b) materials are still using
handout which is available at school and the
teachers have not implemented learning

the students have

motivation to read and understand the material

contextually; (c) low
by reading a lot; (d) the discussion of insects are
fixated on examples of general species such as
butterflies, dragonflies, flies, beetles and
coconut, so that it needs to arrange research-
based teaching materials as a learning resource
which is more contextual by utilizing the local
potential with giving an example of species
varied accompanied by short

understandably (Louw et al., 2014; Parmin &

explanation

Peniati, 2012; Fadilah et al., 2016), to improve
students’ understanding and cognitive learning
outcomes (Boeker et al., 2013).

Booklet can be used as an alternative of
teaching materials which can help students to
understand learning materials which give an
effect on student learning outcomes (Zalita et al.,
2017; Khotimah & Indrayati, 2016), by raising
the local potential as learning resources using
research-based as like it was expected by the
concept of curriculum 2013 (Su'udiah et al.,
2016).

This research aims at identifying insect
diversity on solanaceae plants in Wirapanjunan-
Kandanghaur. The research data are developed
as a supplement of bilogy teaching materials in
senior high school in the form of a booklet
which is used as a tool to introduce insects
around environment which can increase and
improve students’ knowledge and their learning
outcomes.

METHODS

The method of this research used R&D
using AADIE constructional design which
design,
develop, implement, and evaluate), which relate
one another and well-structured (Aldoobie,
2015). The school’ needs analysis is conducted
at SMAN 1 Kandanghaur and the identification
of environmental potential was conducted in a
plantation, Wirapanjunan-Kandanghaur. In this
case, there are two steps in designing this

involved five components (analysis,

research, firstly, by designing and arranging the
research instrument, and secondly, by designing
booklet research-based on insect diversity. In the
step of developing booklet, it was validated by
the experts then tested in small scale by giving a
questionnaire to thirty students. The booklet
which was stated valid was implemented in
learning process by using research design “one
group pretest-posttest.” In every step of
development needs an evaluation to fix up the
booklet, so that it appropriates with the students’
Instruments and data collection

presented in Table 1.

needs.

techniques are
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Table 1. Data Collection Techniques

No Data Data Collection Data Collection
Techniques Instruments
Identifying the diversity of insects Exploratory use insect Clarification sheet

on Solanaceae plants

Validating booklet

net, hand sorting, and
a yellow trap.

Instrument validation
expert material &

media

and the diversity of
insects analysis
Validation sheet

3 Booklet effectiveness
4 User respond
students)

(teacher and

Cognitive test
Response of teachers

Pretest-Posttest sheet
Questionnaire sheet

and students.

Booklet research-based was stated ’valid’
if the standard score was achieved more than
62.50 % from the experts and effective if it has
achieved N-gain 0.3 in the middle criteria, then
the users response (teacher and student) were
stated ‘good’ if getting minimum score 62.50 %.

RESULTS AND DISCUSSION

This research obtained qualitative and
quantitative data. The qualitative data was
gotten from any suggestion and feedback, while
the quantitative data was obtained from
measured score.

The solanaceae plant which become an
observation object is eggplant species (Solanum
melongena), tomato (Solanum lycopersicon),
and chili (Capsicum annumm), the insects
identification was conducted in explorative by
around solanaceae

collecting insects

environment in Wirapanjunan.

Insect diversity on solanaseae plants

which
conducted on eggplant (solanum melongena),
found 36 insect species which come from 7 ordo

Insects  identification were

were coleopteran, diptera, hemiptera
(heteroptera and hornoptera) hymenoptera,
odonatan, lepidoptera, and ortophtera with the
total insects from all 2330 insect species and
index of insect diversity was 0.3 (low).

It was found 21 insect species on tomato
plant (Solanum lycopersicon), and 19 insect
species found on chili plant (Capsicum

annumm) which came from 8 ordo which are

diptera, hymenoptera,
homoptera),

coleoptera,
(heteroptera,

hemiptera
thysanoptera,
odonatan, lepidoptera, orthopteran with the
total of 166 inects on tomato plant along with a
low index of insect diversity (0.31), meanwhile,
the number of insects which found on chili plant
were 1474 with a low index of 0.72 diversities.
The index average of insect diversity on
solanaceae plants in Wirapanjunan Village was
0.30 (H"). It means that the diversity is low, very
low productivity as an indication of the heavy
pressure and the ecosystems were not stable.
Wirapanjunan-Kandanghaur is one of the
tropic area which is being a farmer is the
majority one. In this case, farmers need a good
quality of harvests and spared from pests, so that
farmers spray
precaution of insects arrival in a big quantities so
that they can damage the plant (Indriyanti et al.,
2015), while the insects also were required
surroundings as the agent of pollinators such as

routinely insecticides as a

bees which can increase the production and
quality of fruit (Indraswari et al., 2016).

The pest of insects which was found on
solanaceae plants were derived from the order
coleoptera (Epilachna borealis, Aulachophora
fovecallis), diptera (Bactrocera sp., Lyriomyza

trifolii) hemiptera (Psydercus cingulatus,
Leptocorisa acuta, Physomerus grossipes,
Nesara viridula, Pseudococcus citriculus,

Empoasca fabae, Bemisia tabaci, Frankliniella
Aphis spp.); hymenoptera (Vespa
crabro), lepidoptera (the larvae of Helicoverpa
armigera), orthoptera (Atractomorpha crenulata,

schltzei,
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Grylus mitratus), and mantodea (Mantis
religiolisa).
The insects such as Aphis spp

(homoptera) which were damaged were expelled
the dew of soots so that it can interfere the
2008),
(homoptera) that can cause “leaf burn” and
abnormal growth (Indriati & Soesanthy, 2015),
Bemisia tabaci (hemiptera) causes jaundice in
Chili (Rahayuwati et al., 2016), fruit fly
(Bactrocera sp.) and Flies leaves (Lyriomyza

growth (Capinera, Empoasca fabae

trifolii) that cause damage to leaves and fruit.

The insects that help the process of
improving production and quality of the fruit
which acts as the agent of the pollinators on
solanaceae plants were observed from the order
diptera (Toxomerus geminatus, Lucilia sericata,

The result of validations by the the experts
which were done before at the school, this was
done to minimize the occurrence of errors in
terms of material at that time when it used as a
supplement learning materials used in classroom
activities. The assessment by the experts of the
material gave a very valid criteria of booklet
which was 88.75%.

Sarchopaga sp., and Aedes comunis),
hymenoptera (Vespa crabro, Xylocopa virginica,
Delta esuriens, Sceliphron caementarium),

lepidoptera (Amata haubneri, Attacus atlas,
Amblyscirtes nysa).

Insects are predators and help to reduce
other pests which come from the order
coleoptera (Coccinela transversalis, Paederus
fuscipes, Harmonia axyridis), hymenoptera
(Polyrachis frushtorferi), odonata (Orthetrum
sabina), and mantodea (Mantis neligiosa).

The Validity of the Booklet based on the
Experts (material and Media) assessment

The evaluation of booklet by the experts

got the positive response with a percentage of
97.30% ' very valid’ criteria. This showed that
the booklet have been developed “valid” when it
used as a supplement learning materials used in
student

learning.

Figure 1. Display an Overview of the Contents of the Booklet

Booklet which was compiled appropriated
with scientific approach emphasized in the
curriculum 2013 along with the aspect of
observing, questioning, experimenting,
associating, and communicating (Kurniasih &

Berlin, 2014). A scientific approach is expected
to provide contextual experiences involving
students’ liveness which can strengthen the
students’ retention memory (Daryanto, 2014).
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The description of the contents of the booklet is
presented in Figure 1.

Based on the validity of which refers to
the standard BNSP, booklet was drawn up very
valid according to experts, which has an input to
pay more attention to the variation between
species, density between pictures, the brightness
of the image, and a description of the source
image more enlarged so that the information
which is presented easily is captured by the
reader.

Table2. Data on Student Learning Outcomes

The Booklet Effectiveness Based on the
Results of Students Cognitive Learning

The effectiveness of such booklets as a
supplement of biology materials was assessed
based on the result of students cognitive learning
which were analyzed using N-gain obtained
from the result of students cognitive learning as
much as 66 students which are presented in
Table2.

No. Data Result N-gain
1 The number of students
Class X MIA 3 (Students) 32 0.68
Class X MIA 4 (Students) 34 0.58
2 Pretest
The average value of pretest 36.06
The highest pretest value 50
Values lowest pretest 5
3 Posttest
Posttest average value 75.76
Values highest posttest 95
Values lowest posttest 45
4 Number of Students Completed 43
5 Number of Students Not 23
Completed
6 Classical completeness (%) 65.15

N-gain score showed the enhancement of
students understanding and mastering he
concepts after given the treatment. The Insect
diversity of booklet research-based on
solanaceae plants can enhance students learning
outcomes of with the average N-gain 0.62 which
included a medium criteria, and students look
like very active during the learning process. The
result of this research has the same trackt with
the previous research conducted by Mahendrani
& Sudarmin (2015). The application of insect
diversity of  booklet
solanaceae plants also can improve the results of
students learning outcomes (Rahmatih et al.,
2017).

The use of supplement teaching materials
in the form of booklet on the existing potential
for supporting learning activities can improve

research-based on

the students learning outcomes which were seen
from the cognitive aspect which was evidenced
by the analysis of the results of a pretest and
posttest (Wulandari et al., 2016), in addition, the
booklet was applied in the scientific approach to
achieve learning outcomes effectively (Yani et
al., 2018).

Booklet is a practical learning materials, it
has an interesting look that can help to achieve
the learning objectives (Segarti et al., 2016;
Cherkin et al., 2014).

Teachers and Students
Booklet

The response of teachers and students

towards booklet insect diversity research-based

Response toward

was developed and presented in table 3.
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Table 3. The teachers and students response toward Booklet

No. Respondents Score (%) Criteria

1 Teacher 88.12 Very Valid

2 Student 85.45 Very Valid
Average 86.78 Very Valid

Teachers and students give a positive
response with an average response of 86.78%
(very worthy), so that the booklet was ready to
develop used for a supplement of biology
teaching materials. Booklet has developed the
colored pictures which can optimize student
learning outcomes (Ogren et al., 2017) and
motivate them to learn and enhance the result of
cognitive learning (Boeker et al., 2013; Purnomo
et al., 2013), and make them love to read when
in learning process, the use of the booklet was
used because the insects diversity were exist
around them which is packed in an interesting
pictures that matched with the reality.

Learning materials in the form of booklet
supplements served as a proponent of learning
activities (Mulyati et al., 2016; Anthony et al.,
2014), and changed the process of learning to be
more effective, with a teacher who did not only
act as a teacher but rather act as a facilitator who
accompanied the
learning material (Gloria et al., 2017; Ramadaan

students to understand
et al., 2015). Learning materials are used as a
tool to improve students understanding and
learning effectiveness (Jumairi, 2016).

CONCLUSION

Insect diversity on solanaceae plants
(eggplant, tomato, pepper) with an average of
0.30 (H") which means low diversity. The result
of testing the validity by the experts was 93.30%
which was very valid’ criteria, so that in this
case, the booklet was developed and used in the
learning process. The effectiveness of insect
diversity of booklet research—based was used as
a supplement of biology materials that can
enhance the result of students cognitive learning
with the average N-gain 0.62 included of
criteria, response
(teachers and students) toward the development

‘medium’ and the wusers’

of booklet itself was very positive with an
average response of 86.76% (very worthy),
which stated that the booklet was developed
very good, worthy and it was interested to use in
learning activities.

REFERENCES

Aldoobie, N. (2015). ADDIE Model.
International Journal of Contemporary Research,
5(6), 68-72.

Boeker, M., Andel, P., Vach, W., & Frankenschmidt,
A. (2013). Game-Based E-Learning Is More
Effective than a Conventional Instructional
Method: A Randomized Controlled Trial
with Third-Year Medical Students, 8(12), 1-
11.

Capinera, J.L. (2008). Encyclopedia of Entomology
Second Edition. USA: Dept. Entomology and
Nematology University of Florida.

Cherkin., D.C., Deyo, R.A., Battie, M., Street, J., &
Barlow, W. (2014). A Comparison Of
Physical Therapy, Chiropractic Manipulation,
And Provision Of An Educational Booklet For
The Treatment Of Patients With Low Back
Pain. England Journal of Medicine, 339(15),
1021-1029.

Daryanto. (2014). Pendekatan Pembelajaran Saintifik
Kurikulum 2013. Yogyakarta: Penerbit Gava
Media.

Elmovriana, D., Prasetyo, A.P.B., & Ridlo, S. (2016).
Keanekaragaman Jenis Kupu-Kupu di Wana
Wisata Penggaron Sebagai Bahan Penyusun
Modul Pembelajaan Biologi. JISE, 5(1), 1-9.

Fadilah, R.E., Amin, M., & Lestari, U. (2016).
Pengembangan Buku Ajar Evolusi Berbasis
Penelitian Untuk Mahasiswa S1 Pendidikan
Biologi Universitas Jember. Jurnal Pendidikan:
Teori, Penelitian, dan Pengembangan, 1(6), 1104-
1109.

Gloria, R.Y., Sudarmin, Wiyanto, & Indriyanti, D.R.
(2017). The Analysis Of Costa And Kallick's

American

Habits Of Mind On The Students Of
Prospective Biology Teachers. USEJ, 6(2),
1617-1624.

181



Suniah, Dyah Rini Indriyanti, Nur Kusuma Dewi. / JISE 7 (2) 2018 : 176-183

Indraswari, A.G.M., Atmowidi, T., & Kahono, S.
(2016). Keanekaragaman, aktivitas kunjungan,
dan keefektifan lebah penyerbuk pada
tanaman tomat (Solanum lycopersicum L:
Solanaceae). Indonesian Journal of Entomology,
2(1), 21-29.

Indriati, G. & Soesanthy, F. (2015). Serangga
Penghisap Pucuk Teh: Empoasca
(Homoptera:  Cicadellidae) Tungau
(Acarina). Sirinov, 3(1), 39-48.

Indriyanti, D.R., Arija, F., & Ngabekti, S. (2015).
Keanekaragaman Serangga Hama pada
Tanaman Cabai Merah (Capsicum Annuum
L.). Biosaintifika, 7(2), 120-126.

Jumairi, J. (2016). Pemanfaatan Bahan Ajar Lembar
Kerja Siswa (LKS) Untuk Meningkatkan
Efektivitas Pembelajaran Bahasa Indonesia
Kelas IX SMP Negeri 5 Tenggarong. Jurnal
Cemerlang, 3(1), 9-18.

Khotimah, C. & Indrayati, A. (2016). Penggunaan
Media Buklet pada Pembelajaran Pengelolaan
Sumberdaya Air Berbasis Kearifan Lokal pada
Kalangan Remaja  Kelurahan  Kandri
Kecamatan Gunungpati Kota Semarang. Edu
Geography, 4(2), 22-217.

Kurniasih, 1. & Berlin, S. (2014). Implementasi
Kurikulum 2013 Konsep dan
Surabaya: Kata Pena.

Louw, A., Diener, I., & Puentedura, E. (2014).
Comparison of Terminology
Education Booklets for Lumbar Surgery.
International Journal of Health Sciences, 2(3), 47-
56.

Mahendrani, K. & Sudarmin. (2015). Pengembangan
Booklet Etnosains Fotografi Tema Ekosistem
Untuk Meningkatkan Hasil Belajar Pada
Siswa SMP. USEJ, 4(2), 865-872.

Mubarok, I., Susilowati, SM.E., & Dewi, N.K.
(2015). Development Of Ecosystem Subject
Module With Sets-Vision And Islamic Value.
International Conference On Mathematics, Science,
And Education, 45-50.

Mulyati, 1. Mubarok., & Dewi, N.K. (2016).
Pengembangan CD Pembelajaran Interaktif
Berbasis Materi Pencemaran Lingkungan
Pada Siswa Kelas X SMA Negeri 1 Gondang.
Unnes Journal of Biology Education, 5(1), 65-71.

Ogren, M., Nystrom, M., & Jarodzka, H. (2017).
There’s more to the multimedia effect than

vitis
dan

Penerapan.

in Patient

meets the eye: is seeing pictures believing?.
Instr Sci, 45, 263-287.

Pambayun, P.S. & Dewi, NXK. (2015).
Pengembangan Modul Pencemaran
Lingkungan Berorientasi Paikem

Menggunakan Limbah Batik Sebagai Sumber
Belajar di SMA. Unnes Journal of Biology
Education, 4(1), 29-36.

Parmin & Peniati, E. (2012). Pengembangan Modul
Mata Kuliah Strategi Belajar Mengajar IPA
Berbasis Hasil Penelitian Pembelajaran. Jurnal
Pendidikan IPA Indonesia, 1(1), 8-15.

Permendikbud No.65 Tahun 2013 tentang Standar
Proses Pendidikan Dasar dan Menengah.
2016. Jakarta: Menteri Pendidikan dan
Kebudayaan Republik Indonesia.

Prastowo, A. (2015). Panduan Kreatif membuat Bahan
Ajar Inovatif, Menciptakan Metode Pembelajaran
yang Menarik dan Menyenangkan. Y ogyakarta:
Diva Press.

Purnomo, D., Indrowati, M., & Karyanto, P. (2013).
Pengaruh Penggunaan Modul Hasil Penelitian
Pencemaran di Sungai Pape Surakarta Sebagai

Belajar Biologi Pokok Bahasan
Pencemaran Lingkungan Terhadap Hasil
Belajar Siswa. Jurnal Pendidikan Biologi, 5(1),
59-69.

Rahayuwati, S., Hidayat, S.H., & Hidayat, P. (2016).
Identitas genetik Bemisia tabaci (Gennadius)

Sumber

(Hemiptera:  Aleyrodidae) dari daerah
endemik penyakit kuning cabai di Indonesia
bagian barat berdasarkan fragmen

mitokondria sitokrom oksidase I (mtCOI).
Indonesian Journal of Entomology, 13(3), 156-
164.

Rahmatih, A.N., Yuniastuti, A., & Susanti, R. (2017).
Pengembangan Booklet Berdasarkan Kajian
Potensi dan Masalah Lokal Sebagai Suplemen
Bahan Ajar SMK Pertanian. JISE, 6(2), 162-
169.

Rarasandy, L., Indriyanti, D.R., & Santosa, K.
(2013). Pembelajaran Biologi Mengarah Pada
Penanaman Karakter Peduli Lingkungan Pada
Materi Pengelolaan Lingkungan. Lembar ilmu
Kependidikan (LIK), 42(2), 128-136.

Rumidani, N.M., Marhaeni, A.A.I.LN., & Tika, I.N.
(2014). Implementasi Pembelajaran Tematik
Berbasis Lingkungan untuk Meningkatkan
Motivasi dan Hasil Belajar Calistung Siswa
Sekolah Dasar. E-Journal Program Pascasarjana
Universitas Pendidikan Ganesha, 4, 5-7.

Segarti, A., Melati, H.S., & Rasmawan, R. (2016).
Meningkatkan Partisipasi Dan Hasil Belajar
Siswa Man Melalui Pembelajaran TPS
Dilengkapi Booklet Materi Reduksi-Oksidasi.
Program Studi Pendidikan Kimia FKIP UNTAN
Pontianak, 1-11.

Su’udiah, F., Degeng, I.N.S., & Kuswardi, D. (2016).
Pengembangan Buku Teks Tematik Berbasis

182



Suniah, Dyah Rini Indriyanti, Nur Kusuma Dewi. / JISE 7 (2) 2018 : 176-183

Kontekstual.  Jurnal  Pendidikan: Teori,
Penelitian, dan Pengembangan, 1(9), 1744-1748.

Scaffolding. Journal of Innovative Science
Education, 6(1), 85-95.

Suartini, N.M., Marhaeni, A.A.ILN., & Dantes, N. Wulandari, Widiyaningrum, P., & Setiati, N. (2017).

(2015). Pengaruh Implementasi Model
Pembelajaran Kontekstual Berbasis
Lingkungan Terhadap Minat Dan Hasil
Belajar Matematika Siswa Kelas V SD Negeri
5 Bunutan. e- Journal Program Pascasarjana
Universitas Pendidikan Ganesha, 5, 1-13.
Wibowo, T.P., Susilowati, SM.E., & Dewi, N.K.
(2014). Pengembangan Bahan Ajar Elektronik
Multimedia  Book Pada Materi Sistem
Organisasi Kehidupan Di SMP. .
Unnes.J. Biol. Educ, 3(1), 101-109. Zalita,
Widayat, W., Wiyanto, & Hindarto, N. (2017).
Pembentukan Keterampilan Berpikir Kritis dan
Karakter Peduli Lingkungan Berbantuan

Yani,

183

Pengembangan Suplemen Bahan Ajar Biologi
Berbasis Riset Identifikasi Bakteri untuk siswa
SMA. Journal of Innovative Science Education,
6(2), 155-161.

A., Muhsyanur, Sahriah, Haerunnisa, &
Salmawati, S. (2018). Efektivitas Pendekatan
Saintifik Dengan Media Booklet Higher Order
Thinking Terhadap Hasil Belajar Biologi
Siswa SMA di Kabupaten Wajo. Biologi sel,
7(1), 1-11.

H.R., Hastuti, U.S., & Listyorini, D. (2017).
Survei Kebutuhan Masyarakat Pengrajin
Olahan Buah di Kabupaten Jombang Tentang
Pembuatan Nata dari Jambu Darsono Sebagai
Dasar Pengembangan Media Pembelajaran
Booklet. Prosiding Seminar Nasional IIT, 130-132.


https://journal.unnes.ac.id/sju/index.php/jise/article/view/17068
https://journal.unnes.ac.id/sju/index.php/jise/article/view/17068
https://journal.unnes.ac.id/sju/index.php/jise/article/view/17068

