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Abstract

Background: In the local context of South Sumatra, it is known that freshwater fish occupy important
sociological and economic aspects. Placement of materials such as examples of belida fish, snakehead
fish, betok fish and local species of fish from South Sumatra into the Morphometry course is
something that will support the understanding of morphometry. The existence of this material will
also meet the demands of the curriculum with contextual material. This study aims to explain the
results of construct and material validation on the product of Morphometry subject teaching
materials based on local Sumatran content. This research was conducted in the Biology Education
Study Program. Methods: This type of research is descriptive qualitative using expert validation
sheets. A validation sheet is given and an expert is assessed. Experts who provide assessments
include material experts and constructivists. Validation includes aspects of the construct and material
on the product of teaching materials. Results: The validation results show that the results of the
construct expert validation obtained 91.42% results and were declared valid/no need to be revised
and the material expert validation results obtained 97.14% results and were declared valid/no need
to be revised. Conclusions: Based on these results, it can be concluded that the product of teaching
materials is declared valid by construct and material experts so that the product can be used for the
next process. These results indicate that the teaching materials are in accordance with learning
outcomes and can support the learning process of Morphometry Subjects.

Keywords: keyword 1; keyword 2; keyword 3 (List three to ten pertinent keywords specific to the
article yet reasonably common within the subject discipline.)

Introduction

Learning is a way to change individual behavior, in personal life, society, and nature
(Nata, 2016). The learning process is the result of curriculum implementation and the
curriculum itself has one component, namely the use of learning resources that can
achieve competency mastery (Masykur, 2019). Learning resources such as teaching
materials are one component of the learning process (Dwijayani, 2019). In the learning
process in higher education, learning resources in the form of teaching materials are
needed by students to guide students in the learning process.

Locally charged teaching materials have become a major issue in the midst of strong
globalization and greatly affect the attitudes and behavior of the Indonesian people
(Ma'ruf and Herlina, 2016). One of the courses that have the potential to develop local
content-based teaching materials is the Morphometry Course. Contextual material content
in the Morphometry Course can be appointed and has a strategic position to develop the
professionalism of the prospective Biology teacher. This is because the Morphometry
course is related to the content of biological science which studies the relationship of
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shape, size of organisms, and morphometric characters used to determine the natural
growth pattern of a species in a certain area or area. (Mayr & Ashlock, 1991) stated that
in the study of morphometry, one of the factors that shape the morphological character of
animals is the variation of geographic habitat. Several studies indicate that a
morphometric variation of a population is closely related to the habitat of that population
in a particular geographic habitat. Research conducted by (Sodikin, 2015) revealed that
snakehead fish (Channa striata) found in the Musi River, Ogan River, and Kelekar River in
South Sumatra Province have morphometric variations. In (Meilina et al., 2019) that
there are variations in morphological characters such as the length and weight of the
snakehead fish (Channa sriata B.) related to the habitat condition of the fish, namely in
two waters of Musi Banyuasin Regency, South Sumatra.

Based on the description above, it shows that the local content of South Sumatra has
the potential to be integrated into Morphometry teaching materials. This is because the
Biology Education Study Program, FKIP Sriwijaya University, does not yet have teaching
materials containing local content that were made specifically to guide students to take
the lecture. Based on research conducted by (Madang & Maria, 2006) that the results of
the analysis of student needs on the availability of morphometric teaching materials
showed that 92.9% of students stated that it was necessary to make special teaching
materials for morphometric courses because morphometric teaching materials so far
have only been part of the chapter in a book and an article that has not been fully made
into a form of Morphometry teaching material. The results of the needs analysis carried
out also showed that 64.3% of students stated that it was necessary to develop
morphometry teaching materials containing local content in South Sumatra because in
the context of the example there was still no local content.

Teaching materials that contain local content, of course, have advantages. (Rizky,
2020) revealed that locally-based teaching materials help students learn topics that are
close to life and their environment so that by studying locally-based teaching materials,
students learn real examples that are close to building knowledge of the material being
studied. Masihu & Augustyn (2021) also revealed that locally charged teaching materials
help students learn the material according to their characteristics and the conditions in
which they study. This is also supported by research conducted by (Melati et al.,, 2020)
that by developing locally-based teaching materials, it can bring students closer to their
natural surroundings. Therefore, based on these things, in the learning process itself,
teaching materials are needed that can support the learning process, especially
contextual learning.

The teaching materials made need to be checked for feasibility, suitability and
correctness from certain aspects. These aspects include the material aspect and the
construct aspect of teaching materials. This is obtained from the validation process.
According to (Suharsimi, 2015) that whether or not something is used in a study needs to
go through a validation process. (Afrahamiryano & Ariani, 2017) revealed that teaching
materials need to meet valid aspects related to clear and precise material substances that
can motivate students. (Santyadiputra, 2017) also reveal that the construct of a teaching
material also needs to be validated including its content, presentation method, and
physical form. Based on this, local content-based teaching materials that are developed
need to be validated with the aim of knowing the feasibility and suitability of teaching
materials from the aspect of construction and material so that it is hoped that information
related to the validity of the material and construct aspects of teaching materials can be
obtained so that it is expected to improve the quality of the teaching materials
themselves.

Methods
Research Design

This research was conducted at the Biology Education Study Program, Sriwijaya
University in the odd semester of the 2020/2021 Academic Year. The type of research
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used is descriptive qualitative research. The instrument used is an expert validation
sheet. The assessment was carried out by material experts and constructivists. In the
aspects of the material assessed, among others, the substance of the material, the
suitability of the learning outcomes of the subject, the truth of concepts and principles,
the examples presented, and the teaching materials presented can support, facilitate
understanding and motivate students in the learning process. In the construct aspect, the
aspects of content presentation, selected design, text, images, language, and physical form
of teaching materials are assessed.

Data Analysis

Validation data were analyzed by calculating the percentage between the results of
the validator's assessment and the aspects being assessed. The assessment is carried out
using a rating scale of one to five on each question (Riduwan, 2015). Determination of the
conclusions that have been reached based on the percentage assessment criteria are
presented in Table 1 (Sukmadinana, 2007).

Table 1. Percentage Data Assessment Criteria for Product Validation

No Score (%) Conclusion and Follow Up
1 80-100 Valid/not revised
2 65-80 Sufficiently valid/revised (re-validation)
3 <65 Invalid/revised (revaluation
Result

Product development of teaching materials. If it needs to be corrected, a revision will
be carried out so that in the end a valid result is obtained. Table 2 is a recapitulation of
the results of the validation of the feasibility of the product in the aspect of constructs and
materials.

Table 2. Percentage of Morphometric Teaching Material Validation

No Aspect Percentage (%)
1 Construct 91.42
2 Material 97.14

The material validator provides suggestions in the comments column as follows,
namely it is necessary to deepen the linkage of material between chapters and each
chapter begins with an introduction first. The construct validator provides suggestions,
including mathematical equations written with an equation editor, and mathematical
equations do not need to be numbered, and images and graphics need to be fixed in
resolution.
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Figure 1. Writing Mathematical Equations (a) Before Revision, (b) After Revision
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Figure 2. Image resolution improvement (a) Before Revision, (b) After Revision
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Figure 3. Graphic improvement (a) Before Revision, (b) After Revision

The following is a morphometry teaching material that shows the initial appearance,
contents per chapter and a bibliography. I[lustration of teaching materials containing local
fish content from South Sumatra are presented as follows:

Pengantar Memahami

Pengantar Memahami MOREQMETRIKHEWAN

MORFOMETRIK HEWAN ) eois 1
0, [

KODRI MADANG
SAFIRA PERMATA DEWI
ELVIRA DESTIANSARI

_. q__‘u/ﬁodri Madang
f Safira Permata Dewi

Elvira Destiansari

PROGRAM STUDI PENDIDIKAN BIOLOGI
FAKULTAS KEGURUAN DAN ILMU PENDIDIKAN
PUNIVERSITAS SRIWIJAYA
2021

e S N
PROGRAM STUDI'PENDIDIKAN BIOLOGI

FAKULTAS KEGURUAN'DAN/IUMU/PENDIDIKAN
UNIVERSITAS SRIWLJAY AT “"Q'l,

Figure 4. Display of Morphometry Course Teaching Materials
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Figure 7. Materials in Chapter 1
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3.1. Pengantar Umum
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Figure 10. Chapter 4 Shapes and Sizes
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Figure 8. Chapter 2 Measurements in Morphometry

misaliya bebot tubuh, panieng total badan, paniang babu, tinggi badan, dan
lebor bodon, Mendapation dotn yong akurat perly didefisikan secora
opercsional. Pengubur harus dopot memist pengetaiiuan yang balk mengena

3.2. Penentuan Karakter Hayati
Sebelum lebih jouh membicarahon jenis harakter hayati yang mewshii
et : " N
diermuleaizn cleh Mayr dan Aschalcl (1951). Menurut kesun pobar ini, korakter
totuonomi dapat didefiniivan sebogai atribut organisme atau sehelompoh
organsme yang berbeda dori organkme yong termosuk dolam  hategor
totnonomi yong berbeda atou. menyerupal erganisme yang termanul dolam
bategor yang sama. Dengan demikion atribut tenebut merupahan penciri yong
memunghinkon penempaten organisme dalor  hlasifiasi formal. Karakter
taonomi dengan demibion memiliki fungsl gonda: (1) mereka memilkl cipel:
diagnests sebagai indikater perbedoon (penebanan pada membedalan sfat
sanget huat dalom hategori talonomi yang lebih rendah): dan (2) mersha
L i i mmembuct berguna
dedam stud tentang hotegor yan lebih Bngg).

Untuts mengaplisosikan penentuon sorabter hayoti i, oda batmya
pensiti mencermoti deleripsi dan diagrosis dex hewan yeng el Deskrps don
diagnosis, heduanya nayati yang
okon ditertukon bentuk dan ukuronnyo. Dori deskrips, peneiti okon
mendopathan pemyatoan  morolologi ey vt dari suctu  tokeon.
Selanaiutnye, dari diognosis penelti aban mendopathan pula penmyatacn
singhat tentong korabter-horakter terpenting otou gabungan karakter khusus
yang menandoi bogian yang membedsiean kemirpon sotu dengan yang lain
otau membedoban heeroton  hubungan  heberabatannya,  Berdasaron
kenyatoon ini mako swaty keharusen bogi pereliti untul menguleur karakter
tatuonomi bilamana pensiti ingin mengha uariasi bentub dan uhuran didalam
suatu populosi.

Figure 9. Chapter 3 Characters and Their Measurements
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B Menginterpretoni gomber haril pemetoon geometrs.

4.2, Pertumbuhan dan Hubungannya dengan Bentuk dan
Ukuran

Dalam pengertion harfich bentuk merupakan satu titik temy antara
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skolo, dan efek arotioncl yang terpilh dari suotu objek”. Sementoro ftu ukuran
dimoknai sebopoi bilangon yang memumiukkan beiar sotuon ukuran suot
benda.

Secara tradiskonal, data mordometiib hasil pengubiran paniang, tinggi,
tebal dan, lebor seperts dican poda Gomber 11, Kumpulon data sepert Ru
berisi informed yang relati sedikit tentang bentuk Mssinga, perjang tubuh
fivan, tubuh dopot dikur dengan gark memonjang yang akon kita definkikan
sebogi it misainya bask anterior sirp punggung ke dasar anterior siip anus,

- E i Gambar 11

menunjulhon hublihon pertumbubon tersebut.
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Do G .8 ot b b Bt i o
e baot meupeln et nedctve bk bk s sk Proumi
{slope - 0.30). Fabta ini mengandung makne bohus pertambohan berat lkhh MULTIVARIAT ALLOMETRE
cop bonchnghen deionn parhinbn i bk, Sl b PRINCIPLE COMPONENT ANALISIS
puru ol Palermbang memiliki polo pertumbuhan yang sometri (doge - 0.33)

5.1. Pendahuluan
Anaisis foktor dipergunchan unbubs meredubsi dota stou mernghes, desi
variabel e yang banyah diubah menvod sedibit voriabel ban yang dssbut

alametri positf inloh Pogarclam (6,34). Kepahyang (0.39) don Bengkulu (0.38)
bohban Kepahyang don Benghuu meimildd nici alometri yang soma.
Berdasarbon betiga data ini mobia dapat dinyatian bahwa pertambahon

lebits | armibat berat bodan. foktor, dan mash memuot sehagion besar informeni yang terkandung dalam
Berdmarkon niloi i dapat wariabel odi. Analish fobtor dipergunakan dalam kondki sebagai berikut :
kodok buduk oal Praburmulih mempunyai pertumiuhon panjong kepals yang 1 Mengendl atau mengidentifibari dimensi v mendasar enderking
hampi isemetri, in berorti briwe pertumbuban peniang kepala same dengen dimensiors atou fabtor, yang merjelashon borelosi antara watu set
i variabel
epola yona terponians difuti kodsks buduk cral Benaluli, Palermbang. Pogar 2. Mengendii otou mengidentiihos suotu set voriabel boru yang tdok
Alom don Kepiong. el indesendent yang ekih sedist jumishnya untuks

3 mengpantiban wuatu set variabel aili yang saling berorekasi & dalam
analish muktivanat skanutnya.

& Mengenali otou mengdentificas suctu set varicbel yang penting deri
suctu set vericbel yang lebh bonyak jumlehmye untuk dipergunaken
deiam anolsh multivariat selaniutrye.

Terdapat dua cara yang dopat dipergunokon dolom melakulion nalis
aeomelss e citinjou dor beruariosingo wauran srganbme yong okon foktor hususya koefiien shor fokter, yaitu Anolsis Komponen Utarna AKU
duur? atau Privce amalysi CFA. Dalam

3 Berkonloh sotu contoh pengukeuren sushu spesimen iken  yang ) By
menuniishan bahwa variosi uburan organbme biosamya dikaithon

4.6. Hubungan Panjang dengan Berat

1 llesbon yong dimaud dengan “gecmetss pertumbuhen’ mengocu
o pelo sometrss don ettt

2 Bogaimeno penggunoon metode olometrik dolom kemep morfometrik

anciiss
Dok satitiha, andlis bompanen utama pvicipal component analail

meredubsi dimensi oty data tanpa menguiongi baralitedsti data tercbut

Figure 11. Chapter 5 Allometric Multivariate: Principal Component Analysis

entora P don R, dibogi dengan n -\, adoloh bagian deri variams tolal yang
tidobs diperhitunghan oleh PC, yaitu varians residual

Berdesorkon Gambar 410 di stes, ede dus hal yang peru dipeshatian yailu
bemitingan garls regres dan tinghat bepiphan goris efigs. Pertame, hemiringan

varians maksimel,
bersamansam mermilib uarians minimal. Oleh borens iy, wmbu PCI dapat

5.3. Pometaan Geometrik Hubungan Panjang dan Berat

danat sebogai kuodret terkeci 1§ ¢ dori gars keus ke hamburon titk date Penaitian bertuiuan untl s varias marfoloai & :
oo rumy dat ot i berabat fban gabus (Chama siriata Bloch; Channidoe) poda beberapa wilayah
- dert Juga Hophin, 1966,

sungesi di Sunwtere seloton yaRu Sungei Mus, Sungei Memering, Sungoi
Lematang, Sumai Ogon, don Sungoi Kelekor, Horakter morfometrih yang
Conton kasus 5.1 diomati adaloh berat baden (BB, dolor satuon g). panieng total (PT). don

Untuk memberikon Mstros tentong komponen utoma morich k2o diometer botien (D). Berat diukur dengan neraca dan karakter ioinnya diskur
mengomis contoh e belida Chitolo fopis ol peravan Sumotera Selotan.
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Figure 12. Material in Chapter 5
Pt e it e e 5 et e e
VARIASI INTRAPOPULASI hewan. Hewan

pertumbuhennys lebh terarah
ehuatan lekomosi dan bemampuan

sensorks el hapasias untub memilih

habitat

Variosi di dalam populasi i terbogi menjod variesi ntenpesies dan

6.1. Pendahuluan
Mempelojori voricsi-veriasl yong o populos tertentu diperulan
oy hubungon intrespesies pads suctu populos, Lintuls mengenal voricsi di

nr‘ypi

dolom populosi secora mendalom, baitnya hita mengencli beberapa

terminoley besit:

*  Hosep spesies Biokgi odaloh sekelompok populesi alomich yeng dopat
melonubonperkmuaneamenya (nterbreering) dan secor reproduitid
terpisch dengan kebmpok loin.

« PhenaPencn odalah suctu contoh besamaan fenctf spesimen di dalam
populesi alou beberapa perbedann fenotil di dalam populasi, Bisch ini
sebetulnys untub menunyubon perbedacn bentub atou fenolip yang terad
dalom satu popul (varin indidu).

+ Smesies sibing, yatu spesies yang sanpat minp dalam penampdon, perilabu
dan beralteritih lomnya sact mereba terboles secara reprodubsl.

+  Genepool= woty species

perempuon
= $traim - hewon inbred yong digunakion untuk tujuon eksperimentl

Sebagion bear populni hewan memilli beberopa phena berbeda,
misainyon dimerfime sekaual, uariesi urm, variesi musimen den polimorfiem.
Makin banya informas teredic mengenai phena mokin mudch untul
mengkiasficninnya. Didolom sustu populos odo dua kemungking bilomana
dtemuon dua fen yang berbeds, yaitu spesieinyo memong berbeda atau
terdapot voriosi intrespesies. Pentingnya pemohomen menyeluruh mengenci
wariesi inchidus dan variosi geografis

variosi antar spesies, Peda varias inraspesies yang variasi yang terdopat didalam
spesit yeng same & dalam sustu populesi. Sementara Ru voricsi inter spesies
merupaan variasi yana teriodi diantara spetie yang berbeda. Varies di dalam
popuiosi dapat disebeibian oleh foctor genetic don factos genetic.
Pada bab ini mahasiswa dibaraphkan dopat membocanya dengan baik:
sehingga mohasiswa dibarapkan dapat :
i vericni dan &
2. Dapot menjelion mocam dan contoh-contoh uariosi non genetic
5 Dapot mengonalis unsur-unur voiosi non genetic don genetic beserta
hubungannyas dengan pekerioan morformetri

6.2. Variasi Non Genetik

Variasi damati
dakom pebericon morfometri. Penting sebali memahami vanci non genetic
dakom peberioan taksonomi dan morfometri. Beberapa fenomena dapat
menjadi desar untub penelition. morfometri dengan odanva benwas varids
indiidu di dalam satu populsi

6.2.1. Variasi individu menurut waktu.

Varies intropopulesi menurut waktu ciuraikan menjacs bgo macam
Vit veriosi menurut umur, variesi musim, den variasi musim poda generesi
berfutryn. Untuke lebih memohomi ketigo: macam varies inl mako dopat
dijelonieon sebagai beriiut.

Figure 13. Chapter 6 Intrapopulation Variations
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Figure 14. Bibliography and Author Identity

Discussion

Based on Table 1, it is known that the validation results are 91.42% from the
construct aspect. This shows that the design, both in terms of the accuracy of the
background selection, the accuracy of the layout selection, the proportion of colors and
symbols, the suitability of the layout, then related to the text font and quality of the
display, is valid and does not need to be revised significantly. This is also expressed by
(Ilyasa & Dwiningsih, 2020) that the construct aspect is closely related to presentation.
(Syahrul, 2019) also revealed aspects of presentation as an example of which letters and
fonts in the text were also considered because they involved the meaning conveyed and
minimized misunderstandings about the content presented. In addition, according to
(Sukirman, 2020), the correct use of terms, words, and punctuation marks also needs to
be corrected because they are related to the meaning of writing.

In this study in the constructs aspect, suggestions were also obtained from the
validator. The advice given by the validator is only related to writing mathematical
equations which should use an equation editor and mathematical equations do not need
to be numbered. In addition, some images and graphics need to be increased in
resolution. Based on the validator's suggestion, a revision was made regarding this
matter. Revisions related to this are presented in Figure 1, Figure 2, and Figure 3. In
Figure 1 (b) improvements have been made regarding writing mathematical equations
using the equation editor, Then in Figure 2 (b) and Figure 3 (b) related improvements
have been made pictures and graphics. (Suswina, 2016) add that teaching materials
equipped with pictures and illustrations will be very good because they will help the
reader's understanding.

Based on Table 2 also shows that the material aspect is 97.14% and is categorized as
valid. The results of this validation indicate that from the aspect of the content of the
morphometry course teaching materials based on local content in South Sumatra, it is in
accordance with learning outcomes and has sufficiently supported the learning process.
(Dzikro & Dwiningsih, 2021) revealed that validation related to the substance of the
material needs to be done because it is to find out its relevance to existing learning
materials. Therefore, the suitability of the substance of the material with existing learning
materials and learning outcomes needs to be done.

The material in the morphometry course teaching materials is presented in a complete
and systematic way. Completeness of teaching materials starting from the cover,
foreword, table of contents, table of tables, list of pictures, chapters, bibliography and
identity of the author. The completeness is generally presented in Figure 5. Then each
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chapter has an introduction to the chapter, material, examples, case studies and
evaluation per chapter. The examples presented are based on local South Sumatran
content and one of them can be seen in Figure 7. (Tian, 2003) reveals that the coherence
of the content of teaching materials is important to make learning easier and also guides
students to get used to thinking coherently. Therefore, apart from being coherent, we also
need examples that are close to the environment and illustrations that make it easier to
understand

Based on the validation results, it indicates that the teaching materials made are
feasible and good to use. In the end, it is also hoped that the teaching materials based on
local content of South Sumatran fish can facilitate students to be actively involved in the
learning process. This is expected to be in line with the research of (Nursela et al., 2021)
also revealed that the presence of teaching materials helped in the learning process. In
addition, According to (Pratita et al.,, 2021) that with the existence of teaching materials,
they can support the student lecture process. Teaching materials are also expected to be
used by students in lecturing activities independently or with assistance from the
lecturers of the courses being taught. Therefore, it can be seen that with an assessment of
the quality of this teaching material product, it shows that this teaching material product
is feasible and good to use at a later stage.

Conclusions

The validation of morphometry course teaching materials with local fish content from
South Sumatra has been carried out by material experts and constructivists. Based on the
results of expert validation, the results showed that the teaching materials from the
aspect of constructs and materials were categorized as valid. Improvements according to
the validator's suggestions and comments have been made to improve the quality of the
teaching materials that have been made. Based on the results of this validation, it can be
concluded that the teaching materials have a decent and good category and can be
continued to the practicality test in order to determine the effectiveness of their use in
the learning process.
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