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The use of pocket book as a learning media is still limited. This will make it
difficultfor students to understand the material. The purpose of this research
was to determine the feasibility results of tissue culture pocket book, the level of
productfeasibility through responses from lecturers, students and to see the
effectiveness of tissue culture pocket book products especially in tool
sterilization and in vitro propagation topics. The research method uses R&D
with 4D models from Thiagrajaan. The results of the needs analysis showed that
66,7% of students had difficulty in understanding the material of tool
sterilization and in vitro propagation. In curriculum analysis using the KKNI
curriculum. The feasibility level of the assessment product from media experts
obtained the criteria "Very worthy" with percentage of 91,67%, assessment of
material experts with the criteria "worhty" with percentage of 84,74% and
assessment results of learning design experts with the criteria "Very worthy"
with percentage of 91,67%. Then the lecturer's response obtained results with
the criteria "Worthy" with a percentage of 83,75%. In small group trials with
scores of 89.4% and limited fieldtrials of 90%. The disseminate stage obtained
an N-Gain score of 0,56 with the "medium" criteria.

Pengembangan Buku Saku Kultur Jaringan Berbasis Case Method

ABSTRAK: Penggunaan buku saku sebagai media pembelajaran masih terbatas.
Hal ini akan menyulitkan mahasiswa dalam memahami materi pembelajaran.
Tujuan dari penelitian ini adalah untuk mengetahui hasil kelayakan buku saku
kultur jaringan, tingkat kelayakan produk melalui tanggapan dari dosen,
mahasiswa dan untuk melihat efektivitas produk buku saku kultur jaringan
khususnya pada topik sterilisasi alat dan perbanyakan in vitro. Dalam penelitian
ini menggunakan R&D dengan model 4D Thiagrajaan. Hasil analisis kebutuhan
menunjukkan bahwa 66,7% mahasiswa mengalami kesulitan dalam memahami
materi sterilisasi alat dan propagasi in vitro. Kurikulum yang digunakan adalah
KKNI. Tingkat kelayakan produk penilaian dari ahli media diperoleh hasil dengan
kriteria "Sangat layak" dengan persentase 91,67%, penilaian ahli materi dengan
kriteria "Layak” dengan persentase 84,74% dan hasil penilaian ahli desain
pembelajaran dengan kriteria "Sangat layak" dengan persentase 91,67%.
Kemudian respon dosen diperoleh hasil dengan kriteria "Layak" dengan
persentase83,75%. Dalam uji coba kelompok kecil diperoleh skor 89,4% dan uji
coba lapangan terbatas 90%. Tahap disseminate memperoleh skor N-Gain 0,56
dengan kriteria "sedang”.
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INTRODUCTION

Learning is a process of change in a
person. The changes in question are shown in
the form of changes in the quality and
quantity of behavior such as changes in skills,
knowledge, attitudes, habits, understanding,
skills, thinking power and other abilities
(Ismail et al., 2022);(Ruth & Ramadas, 2019).
In apsychological perspective, learning is a
process of change, namely changes in
behavior that are the result of interaction
with the environment in meeting the needs of
life (Syara et al., 2020);(Med, 2023). Haka et
al. (2020) and Ingebrand et al. (2020) said it
can also be likened to an atmosphere when
initially we do not know something and by
learning will be able tomake us know. The
purpose of this learning is to add insight or
knowledge, train skills sothat in the future
they can become independent.

The learning process carried out
certainly has a goal that must be achieved,
namely to improve the quality and quality of
education (Sumadi & Ma'ruf, 2020). To
achieve this goal, tools or objects are needed
and support in the learning process, one of
which is the availability of learning resources
Rapanta et al. (2020). Currently, learning that
takes place in universities uses textbooks and
diktats as a form of learning resources.
According to Handoko etal. (2021) textbooks
are one type of printed teaching materials.
Textbooks thatare often used are books that
contain a lot ofwriting, are large and thick,
and equipped with pictures in small
quantities Restu et al. (2022). A good
textbook or textbook according to and has
several characteristics, namely: accurate,
appropriate, communicative, complete and
systematic, student-centered oriented, siding
with the ideology of the nation and state,
correct language rules, and legible. (Wardani
et al.,, 2020);(Astriani et al., 2020)

Tissue Culture is one branch of
biology that studies natural phenomena and
their applications (Weckx et al., 2019). Tissue
culture can also be interpreted as a technique
of propagation or cultivation of plants using
tissues that have the same properties as their

parents (Phillips & Garda, 2019). Amongcollege
students, tissue culture is generally considered
difficult to understand. This is because to
understand tissue culture requires a basic
understanding first from several branches of
biology that are closely related to tissue culture
such as plant physiology and morphology, plant
anatomy, genetics, laboratory techniques and
several other branches of science Harahap et al.
(2020). In addition, in learning about tissue
culture, adequate learning resources are
needed to increase student knowledge and help
biologystudents to learn and understand their
learning, especially on tool sterilization
material and in vitro propagation so that
learning objectives can be achieved (Smither et
al., 2020).

Based on the results of initial
observations that have been made, 66.7% of
students have difficulty in learning tissue
culture courses, especially on tool sterilization
and in vitro propagation materials. In addition,
the difficulty or obstacle that is often
experienced by students when attending tissue
culture courses is that it is difficult to
understand the material, especially tool
sterilization materialand in vitro propagation
due to very limited learning resources or
references (Gin et al, 2021). The lack of
research on the development of pocket book
based on the case method that students can use
as handbooks in tissue culture courses isalso
one of the obstacles that occur. In addition to
the problem of inadequate learning resources
or supporting references (Kartel et al., 2022),
The unavailability of tissue culture laboratories
so that students also often find itdifficult to
understand a material, especially for tool
sterilization material and in vitro propagation
which should also be done with practicum
learning (Alalwan et al., 2020).

In this study, the pocket book is
produced. According to Bani & Masruddin
(2021) pocket book are small books and easy to
put in pockets. Hasairin et al. (2023) also
explained that pocket book are printed with a
small size to make it more efficient, practical
and easy to use. This pocket book ismade based
on the case method in order to help students
develop creativity and also student’s ability to
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solve problems contained in the material
presented in the pocket book.According to
Fauzi et al. (2022) stated that the case
method is one of the alternative techniques in
which problem solving patterns are applied
both related to all learning situations and
with the application of the case method
model in this book students are required to
be able to findand solve problems and can
also improvestudents ability to express ideas
and opinions.

METHOD

The 4D model was used in this study
to use R&D technique. The 4D model consist
of define, design, develop, and disseminate. In
the define stage began with determining the
basic problem obtain from the initial research
in Biology Department students. In design
stage, the pocket book was compiled and
design. After the initial design of the pocket
book product had been produced, then
continue to the develop stage. In this stage the
the pocket book product was validated by the
experts including the material expert, media
expert, and learning design expert. In this
stage, the expert were asked to provide
suggestion for improvement by filling out
some questionnaire with Likert Scale with a
score 1-4 (Sugiyono, 2015). The result of the
assessment was converted into percentage
Total Score Obtained

Total Ideal Score

Score Percentage = x100%

The effectiveness test is carried out to
see whether the book is effective enough to
be used in the learning process and see the
increase in student learning outcomes after
and before using the developed pocket
book. The effectiveness of the product is
determinedby conducting a pretest posttest
with 20 multiple choice question to students
and using N-Gain formula.

Postest score—Pretest score

N-Gain =

Ideal score—Postest score

After calculate the effectiveness test
by using pretest and posttest, determined
the criteria according to the result of the
calculation in table 1.

Table 1. N-Gain Criteria

Interval Criteria
N-Gain > 0,7 High
0,3<N-Gain<0,7 Medium
N-Gain < 0,3 Low

RESULTS AND DISCUSSION

The pocket book design is carried out
through several stage. At the define stage, it
begins with conducting various analyzes
namely front-end analysis, curriculum analysis,
need analysis and student analysis. The
researchers first gave the questionnaire to
know the problem in the field. And after
collecting the information based on the
questionnaire, the researchers developed a
pocket book of tissue culture based on case
method (Erdbriigger et al., 2021). The second
stage is design. The initial stage carried out in
designing this product is to choose the
appropriate media to be wused in the
development of pocket book. The media usedin
the development of this pocket book are Canva
and Microsoft word applications to design

products.
UKU SAKU

STERILISASI ALAT DAN PERBANYAKAN IN
VITRO BERBASIS CASE METHOD

BUKU SAKU @

STERILISASI ALAT DAN PERBANYAKAN
IN VITRO BERBASIS CASE METHOD

|

Figure 1. Front and back cover view ofPocket Book

The content of the material in the tissue
culture pocket book of the materialused is tool
sterilization and in vitro propagation, the entire
material is equipped with pictures related to the
content of the material.
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Figure 2. Pocket Book Content Display
Validator Analysis

The development stage involves
experts in validating the draft 1 that has been
produced before it will be distributed to the
target both to students majoring in biology
and lecturers of tissue culture courses. The
following will be presented the results of the
assessment of experts such as media experts,
material experts, learning design experts,
lecturers of tissue culture courses and the
results of field trials. Assessment by media
experts. The assessment is carried out by 1
expert lecturer. The assessment results are in
the form of scores that are useful as data
which is then converted into percent to be
adjusted to the criteria. Expert validator
assessment criteria are used to improve
product quality in the form of assessments
from aspects of appearance design, layout,
and pocket book content design. The results
of media expert eligibility validation are
shown in Figure. 3. Based on the results of the
assessment by media experts, the tissue
culture pocket book based on the case
method developed was stated with an
average score percentage of 91.6% with the
category "Very Feasible" according to
Rahmatullah (2019) also stated that the
presentation of a product in terms of media is
categorized as feasible because the
appearance on the product has been
designed and presented attractively and not
boring.

Result of Media Expert Assesment

100,00%
95,00%
90,00%
85,00%

% score

Pocket book
content design

Display Design

Indicators

Figure 3. Diagram of media expert
assessment results

The assessment by material expert was
carried out by 1 expert lecturer. The assessment
results are in the form of scores that are useful
as data which is then converted into percent to
be adjusted to the criteria. Expert lecturer
assessment criteria are used to improve product
quality. The aspects assessed are aspects of
material suitability, pocket book components,
and pocket book benefits. The results of
the learning design expert feasibility validation
are shown in Figure 4. Based on the results of
the assessment by material experts, thetissue
culture pocket book based on the developed case
method was stated with an average score
percentage of 84.7% in the "Feasible" category.
Agprianti et al. (2022) and Khoiron et al. (2020)
also stated that the principle of presenting
material must meet several conditions, namely
the material must be in accordance with the
learning context, the material is within the scope
of the main topicand is presented logically and
systematically

Result of Material Expert
Assesment

86%
85%
84%
83%
82%

Material suitability Component

% Score

1

Benefit

Indicators

Figure 4. Diagram of material expertassessment
results
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Based on the results ofthe assessment by
material experts, the tissue culture pocket
book based on the developed case method was
stated with an average score percentage of
84.7% in the "Feasible" category. Windari et
al. (2023) and Wahyuni et al. (2020) also
stated that the principle of presenting material
must meet several conditions, namely the
material must be in accordance with the
learning context, the material is within the
scope of the main topic and is presented
logically and systematically. This is also in
accordance with Budiastra et al. (2020) the
opinion, that material that is in accordance
with the topic of discussion is the main
requirement in making media.

The results of validation of thefeasibility
of learning design expert are shown in Figure
5. Based on the results of theassessment by
learning design experts, The pocket book of
sterilization material for the tool and in vitro
based on the case method with an average
score percentage of 84,7% in the category
"Worthy". Feasibility in the aspect of learning
design is in accordance with Muzakki et al.
(2021) which states that learning design is
declared feasible when reviewing the
achievement of learning, content and learning
strategies and methods, which states that
learning design is declared feasible when
reviewing the achievement of learning,
content and learning strategies andmethods.

Result of Learning Design Expert
Assesment

FEEE T

Figure 5. Diagram of learning design expert
assessment result

100,00%
95,00%
90,00%
85,00%
80,00%

The assessment carried out by learning
design experts is in accordance withaspects of
the assessment aspects given suchas material
suitability, material systemmatics, pocket
book efficiency as a learning medium, material
systemmatics, pocket book efficiency as a
learning media (Hendriana et al., 2019). After
the pocket book is assessed and declared valid

by expert validators, the pocket book of tissue
culture based on the case method is declared
effective and feasible to be implemented or
disseminated to students in the learning process
(Abidin et al., 2020).

Table.2 Result of N-Gain

Average Information
Pretest average 59,5
Postest average 83,17
N-Gain average 0,58
N-Gain Percentage 58%
After the development stage, an

effectiveness test or product evaluation is
carried out with students, namely answering
pretest and posttest questions. After processing
the data and also calculated with the N-Gain
formula. This data proves that the results of
product distribution that have been carried out
to students of the biology department show that
learning media in the form of pocket book of
tissue culture based on case method have an
influence on studentlearning outcomes (Januar
et al., 2021);(Efendi et al., 2022). Judging from
thecalculation of the average n-gain, it is seen
that the learning outcomes of students carried
out by doing pretest and posttest increased,
namely from the average pretest score obtained
by 59,5 increased to 83,17 in the acquisition of
the average posttest score. The average results
obtained pretest and posttest scores obtained
increased by 23,67 from the initial results of
pretest scores and cognitively it can be
concluded that the N- Gain results fall into the
"medium" criteria. The results of this evaluation
are in line with the results revealed by
Audriansyah etal. (2022) thatpocket book based on
the case method can increase student learning
motivation and make learning more interesting
and more focused in the learning process and
this pocket book also affects the improvement of
student learning outcomes.

CONCLUSIONS AND SUGGESTIONS

The pocket book of tissue culture based
on case method is declared feasible. Based on
validation result from material expert who
obtained the average score is 91,66% with the
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very feasible category. Validation result from
media expert obtain an average score 84,72%
with feasible category and the validation by
the learning design expert obtain a score of
91,67% with very feasible category. The N-
Gain, a percentage score 0,59% with category
fairly decent. For other researchers interested
in this study, it is recommended to complete it
up to the stage of testing the effectiveness of
the product in classroom learning activities.
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