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The results of interviews with biology teachers at SMA N 1 Bangsri showed that 69.4% of X MIPA
students received incomplete scores on the Plantae material. This is because the media is not used that can
guide students in classifying the plants in the school environment according to the expected competencies.
This study aims to identify the diversity of plants in SMA Bangsri. This research aims to identify the
diversity of plants found in SMA Bangsri and to analyze the validity and practicality of the plant diversity
media and plant determination key as a classification guide, which will be used in the SETS approach of
Plantae learning. This research, which was implemented at SMA N 1 Bangsri, used the Research and
Development method with the following steps: identification of potentials and problems, data collection,
product design, product validation, product revision, and small-scale trials. Small-scale trials of plant
diversity media and the plant determination key were carried out on 36 students of XI MIPA 5 using a
practicality questionnaire. The results of this study indicate that the plants diversity in SMAN 1 Bangsri
includes 92 types of plants consisting of 6 divisions namely Bryophyta, Pteridophyta, Coniferophyta,
Cycadophyta, Gnetophyta, and Magnoliophyta. Validity of the plant diversity media and the plant
determination key according to the material validator is 91.67%, the media validator is 96.67% with ‘very
valid’ criteria. While the media practicality assessment by 69.4% of students stated that the media was ‘very
practical’ and 30.6% of students stated that the media was ‘practical’, and teacher assessing the media
93.75% with very practical criteria.This shows that the plant diversity media and the plant determination
key are very valid and practical for students to use in the Plantae learning using the SETS approach in X
grade.
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INTRODUCTION

Based on the results of interviews with the Biology teacher at SMA N 1 Bangsri, it was found that in
the Plantae material the student of X MIPA mean value’s was 65.05 while the Biology minimum completeness
criteria was 70, with the percentage of students who did not complete it was 69.4%. This means that the
learning outcomes of students on this material are still low or basic competencies have not been fulfilled
optimally. Basic competence 3.8. explained that students are expected to classify plants into divisions based on
general characteristics, and relate their role in life (BSNP, 2016). So far students are only invited to observe
and classify plant diversity without using media that can be used as a guide for students in classifying plants
easily. The student’s teaching materials are only textbooks and student worksheets made by teacher. In the
student’ textbooks there are only descriptions of each plant group were found, but determination key was not
found as a guide for students to classify according to the demands of basic competencies.

One of the efforts that can be made to overcome this problem is by utilizing a learning media that can
guide students in the classification process of plant diversity and is also integrated with elements of the
environment, technology, and society related to its use in accordance with the expected basic competencies.
The media that can be used as a classification guide in this study are the media of diversity and also the plant
determination key.

Biodiversity (biodiversity) is the information needed to describe or reproduce an ecological
community as a complex life system (Farnsworth, Adenuga, and Groot, 2015). The high biodiversity of plants,
especially plants on earth, requires a classification or grouping process so that the name of the plant species
can be identified so that it can be used, identification of areas for conservation, and to help maintain the
ecosystem.

The determination key is made solely for identification purposes, as well as to distinguish various
diversity of organisms (Griffing, 2011). The determination key has a series of specific statements regarding the
characteristics of living things at each level or taxon in an order of choice that allows a person to have
alternatives in choosing based on the characteristics possessed by the living things found. The determination
key in classification learning is very likely to be presented with the intention of increasing the accuracy of
students in making observations and digging up information. By using the determination key, students have a
guide in the observation process, making it more efficient in using time. In line with Izza, Retnoningsih, &
Pukan's (2018) research which states that the determination key of the results of local wisdom exploration can
be used as a medium in high school biology learning, namely the classification of living things.

The media developed is integrated with the SETS (Science, Environment, Technology, and Society)
approach with the aim of fulfilling basic competencies. As in Rasyid's research (2018) which illustrates that the
components of the SETS approach can be applied in an instructional media. The SETS (Science,
Environment, Technology, Society) is an approach that combines science with the environment, technology
and society. Steele (2013). This approach is meaningful if scientific knowledge can be used to obtain a
technology that can benefit society and while considering its impact on the environment. The SETS approach
was chosen on the basis of the fact that the concept of science will repeatedly even always be applied in various
contexts of life.

Based on the background of the problems that have been described, the purpose of this research is to
analyze the diversity of plants in SMAN 1 Bangsri and to analyze the validity and practicality of the diversity
media and the key to plant determination for learning Plantae with the SETS approach? "

RESEARCH METHODS

Research development of diversity media and the plant determination key was carried out at SMAN 1
Bangsri in the even semester of the 2019/2020 school year. The research design used is R & D (Research and
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Development) (Sugiyono, 2016) starting with the identification of plant diversity in schools to compiling the
key of determination. In order to make good media and meet the criteria, a validation process is carried out as
an assessment of the quality of a media by the validator (media and material). In addition, suggestions from
students are needed to analyze the practicality of the media by conducting small-scale trials by 36 students of
class XI MIPA 1 online. Questionnaire in the form of a Ms. Word file distributed through the class WhatsApp
Group application. The instrument used in retrieving all the data was a questionnaire with certain aspects of
the assessment and a Likert scale scoring system. Then the assessment data is translated and analyzed using
predetermined assessment criteria (Sudjana, 2011).

RESULTS AND DISCUSSION
Identification of plant diversity and making the plant determination key

Plant data in SMAN 1 Bangsri after being identified were as many as 93 plant species consisting of six
plant divisions namely Bryophyta, Pteridophyta, Coniferophyta, Cycadophyta, Gnetophyta, and
Magnoliophyta (Classis Liliopsida and Magnoliopsida).

Table 1 Recapitulation of the percentage of data on the diversity of plant species in SMAN 1 Bangsri

No Divisio Percentage (%)
1 Bryophyta 1,09
2 Pteridophyta 5,43
3 Coniferophyta 4,35
4 Cycadophyta 2,17
5 Gnetophyta 1,09
6 Magnoliophyta 85,87
a. Liliopsida 28,26
b. Magnoliopsida 57,61

Based on these data, the number of closed seed plants was found more when compared to the open
seed plants, which were less distributed due to their low reproducibility. According to Crisp & Cook (2011)
gymnosperms spread more slowly than angiosperms. These data indicate that the existence of plants in the
SMAN 1 Bangsri environment has represented an example of each plant division according to the basic
competency needs of Plantae learning. The biology teacher at SMAN 1 Bangsri also stated that the school
deliberately planted these plants, especially plants with open seeds (Divisio Coniferophyta, Cycadophyta,
Gnetophyta) so that students could observe directly in the school garden. Then based on the characteristics of
each plant division, a determination key is compiled as follows

The key to Divisio

1. a. Plants with an indistinguishable structure (roots, stems,and the leaves).................. Bryophyta
b. Plants with a structure can be distinguished (roots, stems, and leaves) ................... 2

2. a. Development With SPOIES..............cooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee Pteridophyta
b. Development With SEEAS ...........ccooviiiiiiiiieeiiiiiiiiiee e e e e e e e e e 3

R T = - T i (o) £ (I Magnoliophyta
D. HaS 110 fIOWET ...ttt ettt e e et e e e e e e 4

4. a. The leaves are needle-shaped or spike-shaped..............cccccoeviiiiiiiiieeiiiiiiiiiiieee e, Coniferophyta
b. Other leaves Shaped ............uviiiiiiiiiiiiiiiii e e e e e e e e e 5

5. a. Single and deep grooved 1€aVes ..........ccceeeieieieieiiie i, Cycadophyta
b. Single and elongated LEAVES..........uuvuuuriiiriiiiiiiriiiiiriiereteiereeeiaaaaeraaer e ——————. Gnetophyta

The Key to Classis Divisio Magnoliophyta
1. a. Leafless leaves, generally parallel leaf bones, single leaves with sitting
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rosette bleaves or alternating, flower parts in multiples of 3 (trimers) ...................... Liliopsida (monocot)
b. The leaves are not frond, generally pinnate or finger leaf bones, single or

compound leaves, with scattered or sitting leaves craggy, flower parts

in multiples of 2, 4, 5 (dimers, tetramers, Or PENLAMET) .......ccuvvvvvrreeeeeeriiiiiieeeaeeeennns Magnoliopsida (dicot)

The results of the development of diversity media and the plant determination key consist of three main
parts, namely introduction, content, and closure, if described: manuals for use of books, introduction to plant
diversity, conceptual material regarding classification and determination key, key sheet of determination, and
the examples use of plants in various fields of life (SETS), several descriptions of terms along with pictures of
plant morphology, as well as photographs of examples of plant species at each level. The description of the
cover of diversity media and plant determination key is shown in Figure 1.

Figure 1 Cover (Front & back)

The media to be printed using A4 paper (210 mm x 297 mm) also contains material on plant diversity
and its relationship with SETS components, especially knowledge about the use of plants in several fields of
life (science, environment, technology, and society). The SETS (Science, Environment, Technology, Society)
is an approach that combines science with the environment, technology, and society. This approach is
meaningful if science can be used to obtain a technology that can benefit society and while considering its
impact on the environment. The applied purpose of the SETS approach is to increase student’s interest in
learning, to practice how to think critically in making decisions in the context of social responsibility, teach
students how to obtain data and how to act on it based on their knowledge, and to introduce elements of
morality. (Steele, 2013).

The validity of the diversity media and the plant determination key

Validation according to the Kamus Besar Bahasa Indonesia (KBBI) means validating or testing the
truth of something. Validity must be based on the needs of students so that conceptual knowledge and skills
can be improved (Sari, 2017). Before a learning media is used by students, it must be validated by experts. The
validation carried out in this case includes two aspects, namely the content of the material and the graphic
aspects. Validation is carried out using a questionnaire instrument that is prepared in accordance with the
standards of eligibility of teaching materials (BSNP, 2016).
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Table 2 Validation results of diversity media and the plant determination key by the material validator

Maksimum
No Assessment Aspects Score
score
1. FEASIBILITY OF CONTENT 8 8
Material Coverage 4 4
Up-to-date and Contextual 4 4
2. PRESENTATION COMPONENTS 35 40
Presentation Technique 4 4
Material Presentation Support 3 4
Presentation of Learning 14 16
Completeness of Serving 14 16
3. LANGUAGE COMPONENTS 12 12
Legibility 4 4
Conformity with Indonesian Language Rules 4 4
Use of Terms and Symbols / Symbols 4 4
Total Score Obtained 55
Maximum Score Amount 60
Percentage 91,67%
Criteria Very valid

After calculating and categorizing the assesmen result of diversity media and the plant determination
key on the material aspects, they are classified as very valid with a percentage score of 91.67%. There is a slight
deficiency in one aspect of the material (not reaching the maximum score) that is in the aspect of the
presentation components, including: supporting material presentation, presenting learning, and completing
presentation. Supporting the presentation of the material in this case is the illustration given in the form of
statements, examples and pictures that are appropriate, proportional and continuous with the material. The
presentation of learning is related to the ability of the media to create active involvement of students.
Completeness of presentation related to the preparation of the determination key sentences.

The criticisms given include: presentation of examples that unsustainable, presentation of images that
are not in accordance with the description of the material, statements of material that are not accurate, and
compilation of key sentences where errors are still found. Then the criticism is used as material for media
revision before use. The substance contained in the media must be correct to prevent misconceptions in
students, because if a misconception occurs it can cause interference with the formation of scientific concepts
in the cognitive aspects of students (Suwarto, 2013).

Table 3 Validation results of diversity media and the plant determination key by the graphic validator

No Assessment Aspects Score Maksimum
score
1. COVER DESIGN 16 16
Book cover layout 8 8
Book cover typography 8 8
2. DESIGN CONTENT 23 24
Complete layout elements 15 16
The layout is consistent 4 4
Layout speeds understanding 4 4
3. TYPOGRAPHY OF CONTENT 8 8
Simple typography 8 8
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4. ILLUSTRATION OF CONTENT 12 12
Clarify and make it easier to understand 7 8
Generate attraction 4 4

Total Score Obtained 58

Maximum Score Amount 60

Percentage 96,67%

Criteria Very valid

The assessment result of the graphic aspects are very valid with a percentage score of 96.67%. There
are two aspects that do not reach the maximum value: elements of complete layout and illustrations that
clarify understanding. The criticism given is related to the use of cover images and species samples in order to
use own shots and not only take them from the internet. Because by displaying images of objects that are not
found around students, students can visualize them easily. As according to Afifah, Sudarmin, & Widianti
(2014) the use of images in learning media can bring students to the place where the object comes from
without coming directly there.

Tllustrations and examples are important aspects in attracting interest and increasing participant’s
understanding, especially if the object being studied is abstract and cannot be presented directly in front of
students. Providing illustrations in the form of images is considered more representative to depict an object
compared to only a written description (Wulansari & Rachmadiarti, 2015). So that the learning objectives can
be achieved because the media is functioning well (Adam, 2015).

Practicality of Diversity Media and the Plant Determination Key

Practical according to Kamus Besar Bahasa Indonesia is easy and happy to use. The characteristics of
practical media according to Lestari, Alberida, & Rahmi (2018) are easy to use, learning time becomes more
efficient, attractive and useful. Practicality data is taken from the results of the responses of educators and
students to the media, namely through response questionnaires. Biology teachers who teach the material have
the right to judge the practicality of the media being developed. teachers are also called practitioners because
they often do direct practice in teaching and understand properly the material, learning management, to the
needs of students. Thus it is hoped that the teacher can provide suggestions and comments that can be
constructive for the media being developed.

Table 4 Results of teacher's responses to diversity media and the plant determination key

No Assessment Aspects Score Maksimum
score
1. DISPLAY DESIGN 12 12
Cover view 4 4
Chapter title 4 4
A mix of pictures and writing 4 4
2. Material 14 16
Suitability of material with basic competencies 4 4
Integrity with SETS elements 3 4
Convenience 4 4
The suitability of the substance of the material 3 4
3. PRESENTATION 10 12
Sequence of concepts 4 4
Completeness of information 3 4
Sub-chapter linkages 3 4

233



Istafta Dina Fahuwa & Enni Suwarsi Rahayu / Journal of Biology Education 10 (2) (2021): 228-236

4. BENEFITS 16 16

Learning efficiency 4 4
The activeness of students 4 4
Interesting learning 4 4
Ease of learners 4 4
5. LANGUAGE 8 8
Simplicity 4 4
Clarity 4 4
Total Score Obtained 60
Maximum Score Amount 64
Percentage 93,75%
Criteria Very practical

Based on the results of the validation, there were several aspects that did not reach the maximum
value, namely the material aspect (integration of media content with SETS elements and the suitability of
material substance) and presentation (completeness of information and linkages between sub-chapters). The
SETS approach was chosen in Plantae learning with the aim of increasing students' awareness of the high
diversity and importance of preserving plants because humans are very dependent on their presence in life.
According to Yorik, Morgil & Secken (2010) which states that through the SETS approach students can
connect between the concepts being studied and what is happening in the surrounding environment. In
addition to gaining conceptual knowledge, student learning outcomes and activities can also be improved
through this approach (Rasyid, 2018).

However, in general, the teacher gave a positive response to the media. This is relevant to the previous
teacher's statement that the teacher felt very much in agreement if a plant classification guideline was
developed in Plantae learning because if it was guided by the book it was still too broad and less specific. By
using the key of determination, students have a guide in the observation process, making it more efficient in
using time. In addition, it can also increase student activity (Purnamasari, Rahayuningsih, & Chasnah, 2012),
process skills (Rosalia, Ariefa, & Kasrina, 2017), and understanding the concept of classification (Izza, et al.,
2018).

Students’ assessment to the media is also important to find out the opinions of students who will use
that media, so that they get suggestions and constructive criticism to improve that. Because the purpose of this
media being developed is that later it can be used by students in facilitating the learning process. The number
of questions given was 15 points covering aspects: appearance design, interests, materials, and language. The
results of each respondent's assessment were translated based on categories: very practical, practical, less
practical, and impractical (Sugiyono, 2016). The data obtained by the classical average score of the results are
shown in Table 5

Table 5 Percentage of student’s response categories to diversity media and the plant determination key

No Category Percentage
1. Very practical 69,4 %
2. Practical 30,6 %

Total 100 %

Based on these data students give a positive response to the media. There is an aspect with a
minimum score that indicates a lack of media, which is seen in the cover aspect. In the aspect of media
coverage, the majority (88%) of students stated that the cover made was attractive, but there was still a
response that 8.3% of the votes less disagreed, even 2.7% disagreed. Based on the BSNP rules (2016) the
appropriate cover has characteristics including: color elements (harmonious, contrasting, and clarifying
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functions), illustrations (proportional and reflects the contents of the book), and typography (the letters used
are communicative, attractive and easy to read) and all three displayed coherently and related to one another.
So that making covers that are interesting and in accordance with the theme is very important to note because
the cover can increase students' interest in learning something and is very effective as a source of learning by
Karno (2015).

For criticisms and suggestions of media given by students, among others: there are still students who
do not understand some terms, especially scientific names, so that they provide suggestions to include a
glossary (even though information is available at the end of the chapter), besides that there are still a few errors
in writing. The entire assessment is then used as the basis for revision so that the media can be used effectively
in learning. Assessment by students of the media is important to find out the opinions of students who will
naturally use the media. Media developed must be adapted to the characteristics of students because in
addition to being a source of learning, media also has a psychological function (can affect the attention,
affective, imaginative, motivational, and socio-cultural aspects) of students (Adam, 2015).

CONCLUSION

The results showed that the diversity of plants in SMAN 1 Bangsri included 92 types of plants
consisting of 5 divisions, namely Bryophyte, Pteridophyte, Coniferophyte, Cycadophyte, Geophyte, and
Magnoliophyte. Magnoliophyte Division dominated as many as 79 species (85.87%), consisting of 26 types of
Liliopsida/Monocot Classis (28.26%), and Magnoliopsida/Dicotyl Classis as many as 53 species (57.61%).

Diversity media and the plant determination key were considered very valid by the material validator
who rated the media at 91.67%, and the graphic validator assessed 96.67%. As many as 69.4% of students
rated the media as very practical and 30.6% of students rated the media as practical, and biology teacher rated
the media at 93.75%, which means that the media was very practical.
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