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ABSTRACT
 
This study aims to investigate the diversity of  tuber plants used as food by Banten locals, which are then used as 
learning content based on local potential. To achieve this goal, we conducted research and development (R&D) 
to create various media using the information on tuber diversity in Banten. In the first stage, we collected data on 
the diversity of  tuber plants cultivated by Banten locals and their uses. In the second stage, we developed various 
forms of  learning media from the diversity data and the status of  plant utilization. Data on diversity was obtained 
by conducting field observation and interviews with 373 respondents: tuber farmers, traders, intermediaries, pro-
cessed makers, souvenir shop owners, and homemakers in Banten. Data were analyzed using the descriptive-
qualitative method. Information about the diversity of  types of  tubers, their use for food, and their processing 
techniques was then used as the content on learning media of  Biology subject for senior high school on biodiver-
sity, ecosystems, and biotechnology concepts.  We customize content development to support biology classes with 
Kurikulum Merdeka. The results showed that 16 tubers belonging to 11 families, such as Dioscoreaceae, Euphor-
biaceae, and Convolvulaceae, were used as food. The media development analysis results show that diversity data 
can be applied to various types of  multimedia learning media in biology. While these materials may complement 
the learning of  biology, careful consideration must be given to the advantages and disadvantages of  each medium 
to ensure that they are appropriate to the learners’ learning goals and circumstances.
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INTRODUCTION

The locals of  Banten have a close relation-
ship with the various types of  tubers that grow 
there. Many generally use these tubers as the 
most essential raw material for local food recipes. 
On the other hand, Banten’s abundance of  tuber 
diversity and its use has not been the subject of  re-
search or information to the younger generation, 

especially in written information. It can be a sour-
ce of  vulnerability for the diversity itself, where 
the reduction of  tuber utilization, the population 
will reduce the amount of  planting. Furthermore, 
it can drastically decrease the diversity of  poten-
tial food sources in Banten.  

The decline in the use of  tubers as food, 
the reduction in the number of  known traditio-
nal recipes, and the change in diet to one rich in 
fast food are issues highlighted by many experts 
(Khastini et al., 2023). The dramatic decline in 
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the consumption of  local tubers is influenced by 
many aspects, including a lack of  information, a 
disjointed flow of  information about local foods 
to the younger generation, and dietary habits that 
depend only on a few core crops. It can be risky, 
as the reduction of  cultural wealth and food secu-
rity is threatened when we rely on only one type 
of  food. For this reason, we must try to include 
information about tubers in local foods in class-
room learning.

The learning at school must be comprehen-
sively intended using a contextual approach to 
ensure that learning objectives are met (Johnson, 
2002; Hudson & Whisler, 2007). Contextual lear-
ning encourages students to think critically, logi-
cally, systematically, creatively, and innovatively 
to ensure they can relate content gained in school 
to contexts applicable to daily life (Lotulung et 
al., 2018; Dewi & Primayana, 2019; Sarwinda 
et al., 2020). Contextual learning adheres to the 
fundamental principles of  the Kurikulum Merdeka, 
pointing out the teacher’s ability to implement a 
learning process that can be meaningful, authen-
tic, and challenging, influences students’ skills, 
and enhances critical students’ thinking skills and 
participation in their daily activities (Zakiyyah et 
al., 2021; Purnomo et al., 2023). Contextual lear-
ning will also make students more conscious of  
their environment.

The most important part of  contextual 
learning is using local resources and the setting in 
which one is learning. Connecting new informa-
tion and the previous understanding is the core 
of  contextual learning. Here are a few examples 
of  how teachers might tap into local resources to 
improve the quality of  students’ contextual un-
derstanding (Andriana et al., 2023). This makes 
it easier for students to find concrete applications 
for abstract ideas and enhances the significance 
of  their learning.

Integrating cultural learning by studying 
regional customs and history is essential for the 
school biology curriculum. Students may deve-
lop a stronger sense of  belonging and identity 
through exposure to local literature, art, music, 
and traditions. Also, community-based problem-
solving involves creating hypothetical situations 
where problems of  interest to the neighborhood 
may be addressed. Students are pushed to use 
what they have learned in a manner that has 
real-world consequences. It allows students to get 
practical experience and make connections in the 
professional world.

Integrating local food into school subjects 
is essential to educating students about food li-
teracy (Cullen, 2015; Nanayakkara et al., 2017). 

Food literacy is essential to learn in formal edu-
cation since it can enhance a person’s understan-
ding, abilities, mindsets, and behaviors when de-
ciding which foods they will consume (Vidgen & 
Gallegos, 2014; Truman et al., 2017; Truman & 
Elliott, 2019). This thing has a connection with 
health; therefore, this literacy is critical. The 
mistake of  choosing a food pattern will lead to 
malnutrition and stunting (Gartaula et al., 2020; 
Stjernqvist et al., 2021).

However, the application of  local culture-
integrated contextual learning is minimal, es-
pecially in Banten. According to Leksono et al. 
(2015), the lack of  evident biodiversity and local 
wisdom research data in Banten makes it diffi-
cult for teachers to develop teaching materials 
based on local wisdom. Preliminary studies to 
determine the application of  contextual learning 
based on local wisdom in 10 high schools in three 
districts of  Banten also showed that 85% of  bio-
logy teachers in these schools had not developed 
local wisdom-based learning media, and 15% had 
tried to apply it once or twice. It shows the lack 
of  enthusiasm of  the teachers in linking biology 
learning through contextual approach and local 
wisdom.

Contextual learning can be accomplished 
by utilizing local potential in the students’ im-
mediate surroundings (Nesterova, 2020; Singh et 
al., 2020). The natives of  Banten consume tuber 
crops because they contain many carbohydrates 
and can be used as an alternative to rice to boost 
dietary variety (Leidi et al., 2018; Maretta et al., 
2021). Tubers are inflated, swelling, spherical 
plant components that are adaptations of  leaves, 
stems, or roots. Tubers are plant portions that 
have evolved to act as food reserves that generally 
occur below the soil surface (Zierer et al., 2021).

Tubers are classified as stem tubers, root 
tubers, rhizome tubers, corms, and bulbils based 
on their form and function. Taro (Colocasia escu-
lenta) and potato (Solanum tuberosum) are examp-
les of  plant stem tubers. Meanwhile, root tubers 
are root modifications for plants like carrots (Dau-
cus carota) and cassava (Manihot esculenta) (Lende 
et al., 2019; Zierer et al., 2021). The natives of  
Banten are familiar with all varieties of  tubers. 
Investigation and inventory must be conducted 
to determine which tubers are often utilized as 
local food. The exploration aims to learn more 
about the many varieties of  tubers used as local 
food and how to prepare them. This information 
is crucial for students to comprehend, especially 
when highlighting the local potential of  the area 
where they currently live.
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However, getting students to pay attention 
to this important information requires an unusu-
al effort, more than ever before (Sulistyaningsih, 
2016). Students in the post-pandemic era tend to 
be exposed to audio-visual media from various 
types of  social media, characterized by a lower 
willingness to explore written sources and dras-
tically reduced focus time (Mukhtar et al., 2020). 
The fact is that concentration is a prerequisite for 
children to have a secure understanding and in-
ternalization of  information. This deficiency can 
be overcome by providing information through 
audio-visual media for a certain period (Azlan et 
al., 2020). Many previous studies have been con-
ducted on using learning media to integrate local 
food information into school materials. The stu-
dy of  learning media of  local food is considered 
effective to use as learning media (Nikmawati, 
2018), improving learning competencies (Priyat-
na et al., 2019) and developing students’ charac-
ter (Arsih et al., 2023). Another study on using 
spice research data in Maluku also showed effec-
tiveness in improving students’ science literacy 
(Hasan et al., 2021). Furthermore, based on these 
previous studies, using local food as material can 
improve students’ learning outcomes, food litera-
cy, behaviors, and understanding. 

In Kurikulum Merdeka, integrating lear-
ning media necessitates meticulous alignment 
with the academic content’s intrinsic attributes, 
the students’ requisites, and varied learning prefe-
rences. Effective educational media should tran-
scend mere information dissemination, actively 
prompting students to delve independently into 
the subject. The imperative for educators lies in 
fortifying the capacity of  instructional media to 
fulfill these multifaceted demands. Consequently, 
a concerted and sustained endeavor from diverse 
educational stakeholders is imperative to bridge 
this gap. The reshaping of  students’ perspectives, 

influenced by their surroundings, plays a pivotal 
role in their comprehension of  academic content. 
This phenomenon gains additional support from 
research findings that highlight students’ heighte-
ned ability to recognize and understand the diver-
sity of  plants when connected to real-life experi-
ences. However, further exploration is warranted 
to elucidate the specific mechanisms through 
which environmental factors impact students’ 
cognitive processes. Investigating these intricate 
connections could offer valuable insights into the 
interplay between external stimuli and cognitive 
development, thereby informing more nuanced 
and effective educational strategies. This might 
be regarded as learning based on ordinary experi-
ences enhancing students’ knowledge of  the sub-
jects of  their studies. Therefore, to enhance food 
literacy in Banten, local food from plants must 
suit the people’s dietary demands. Based on this 
context, this study aims to describe the diversity 
of  tuber crops and their application as local food 
in Banten that has not been explored yet and as-
sess them as biology learning content based on 
local potential.

METHODS

The Reseach and Development method is 
used in this study (Creswell, 2016). We modified 
the steps from Hidayah et al. (2018). The steps 
are divided into preliminary study, product deve-
lopment planning, and product prototyping. The 
first steps are focused on gaining data on the tu-
ber diversity and its utilization in Banten, which 
covers all districts/cities, including Pandeglang 
District, Lebak District, Serang District, Tange-
rang Regency, Serang City, Cilegon City, Tange-
rang City, and South Tangerang City (Figure 1). 
Field observations and interviews obtained data 
on tuber diversity and its utilization. 

Figure 1. Map of  Diversity Tuber Exploration, Colored Area is Where the Data Gained in This Re-
search   
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Data on tuber diversity and its utilization 
were obtained utilizing field observations and 
interviews. Field observations were carried out 
in tuber farms, traditional wholesale markets, 
tuber processing plants, and typical gift shops in 

each district/city in Banten. Interviews were con-
ducted face-to-face and through the Google Form 
involving 373 respondents: tuber farmers, traders, 
wholesalers, homemakers, souvenir shop owners, 
and housewives in Banten (Table 1).

Table 1. Characteristics and Categories of  Respondents

Respondent categories Frequency Percentage (%)

Tubers traders 38 10,2

Tubers stockbroker 17 4,5

Tubers farmers 18 4,8

Homemakers 37 9,9

Gift shop owners 21 5,6

Housewives 242 64,9

Total 373 100

Table 1 explains the number of  respon-
dents in each category. The number of  respon-
dents from each group is different, which is very 
dependent on the form of  data and the data col-

lection techniques used. Details regarding the 
sampling technique in this study are contained in 
Table 2.

Table 2. Data Type and Data Collection Techniques 

No Data Data Collection Techniques Sampling Techniques

1. Tubers inventory Observations on farming land and inter-
views with the owners/farmers of  the land

Purposive sampling and 
snowball sampling

Observations on traditional markets and in-
terviews with traders

Purposive sampling 

Interviews to stockbroker Snowball sampling

2. Utilization of  tu-
bers as Banten lo-
cal food

Observations and interviews with home-
makers 

Purposive sampling

Observations and interviews in a gift shop  Purposive sampling

Interviews of  housewives Purposive sampling

Tuber species were identified directly in the 
field and the Department of  Biology Education 
laboratory at a public University in Banten, Indo-
nesia. The utilization of  tubers as local food was 

analyzed using interactive data analysis proposed 
by Saldana et al. (2014), which consists of  data 
reduction, data presentation, and data inference. 
The flow of  data analysis is presented in Figure 2.

Figure 2. Interactive Model Data Analysis
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The analysis result of  tuber diversity and 
its utilization is then implemented in learning 
material based on local potential. We planned the 
product based on the content developed following 
the Kurikulum Merdeka and the demands of  the 
21st century, including critical thinking, creative, 
collaborative, and communicative skills. This lo-
cal potential-based learning content aims to help 
students understand biodiversity, ecosystems, and 
biotechnology materials and their benefits in the 
surrounding environment. 

We continue the research phase to product 
development planning by analyzing and com-
piling diverse content according to the learning 
outcomes required by the Kurikulum Merdeka. 
Students are expected to know the wealth of  local 
potential in Banten Province. Content analysis is 
carried out by analyzing the learning objectives 
in biology. 

The final stage is the development of  pro-
duct prototypes into different types of  learning 
media from the product development plan develo-
ped. The form of  the developed media is adapted 
to the learning design and related learning mo-
dels. The developed prototype is then tested by 
reviewing teacher responses to the developed me-
dia. Teacher responses were collected through an 

open-ended questionnaire and analyzed qualita-
tively to describe the experience, advantages, and 
disadvantages of  using the media in learning. To 
understand the effectiveness of  the various media 
we developed, we identified teachers’ responses 
to each media component, its shortcomings, and 
advantages.

Then, by analyzing the facts and data from 
observations of  root crops in Banten, local food 
was found in the field, furthermore, by analyzing 
the learning materials and linking the material to 
the results of  facts and field data. 

RESULTS AND DISCUSSION

Researchers conducted an extensive exami-
nation of  tuber diversity across all districts within 
Banten Province. Subsequently, collected samples 
underwent identification based on the morpho-
logical characteristics of  the plants, utilizing a 
taxonomic key to discern the respective species. 
Following this, a comprehensive literature review 
was undertaken to establish comparative insights. 
The findings show that 11 tuber families are used 
as food by banten people, consisting of  17 species 
and 25 varieties (Table 3).

Table 3. Diversity of Tuber Used as Banten Local Food

No. Family Name Scientific Name Local Name Variety Tubers 
Type Banten Indone-

sia

1. Dioscoreaceae Dioscorea bulbifera Kentang gan-
tung/leweng 

G e m -
bolo

Bulbils

Dioscorea esculenta Hui teropong Gembili Root 

Dioscorea rotundata Hui gede Uwi Pu-
tih

Root 

Dioscorea hipsida Gadung Gadung Root 

2. Araceae Colocasia esculenta Tales bogor T a l a s 
bogor

Colocasia es-
culenta var. 
bentul

Corms

Colocasia escu-
lenta var. anti-
quorum

Corms

Xanthosoma sagittifo-
lium 

Tales sente T a l a s 
belitung

Corms

Xanthosoma undipes Tales beneng T a l a s 
beneng

Corms
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No. Family Name Scientific Name Local Name Variety Tubers 
Type Banten Indone-

sia

3. Convolvu la -
ceae

Ipomoea batatas Mantang Ubi ja-
lar

Ipomoea bata-
tas var. antin 2

Root 

Ipomoea bata-
tas var. Mano-
hara

Root 

Ipomoea bata-
tas var. ac kun-
ing

Root 

Ipomoea bata-
tas var. beta 1

Root 

Ipomoea bata-
tas var. cang-
kuang

Root 

4. Euphorbiaceae Manihot esculenta Dangder/sam-
peu

S i n g -
kong

Manihot escu-
lenta var. men-
tega

Root 

Manihot escu-
lenta var. roti

Root 

Manihot es-
culenta var. 
manggis

Root 

5. Lamiaceae Plectranthus rotundi-
folius 

Kumili/kum-
bili

Kentang 
hitam

Plectranthus 
rotundifolius 
var. rubra

Stem

Plectranthus 
rotundifolius 
var. nigra

Stem

6. Cannaceae Canna edulis Ganyol G a n -
yong

Canna edulis 
var. verdos

Rhizome 

7. Fabaceae Pachyrhizuz erosus Bengkoang B e n g -
kuang

Root

8. Saolanaceae Solanum tubersoum Kentang Kentang Stem

9. Apiaceae Daucus carota Wortel Wortel Root 

10. Marantaceae Maranta arundina-
ceae 

Tarigu Garut Root 

11. Cyperaceae Eleocharis dulcis Rumput tike Rumput 
purun

Rhizome

Based on the results of  interviews, tubers 
are used as a staple food and additional food 
ingredients in the form of  snacks and vegetables. 
Here are 17 types of  tubers and their utilization 
in Banten:

1. Gembili (Dioscorea esculenta)
Banten people call gembili as hui teropong 

(Figure 3). The common name for gembili is 
Asiatic yam, and its international name is Chi-

nese yam or lesser yam. Gembili is a Southeast 
Asian plant (Andres et al., 2017). Wild plants are 
found in New Guinea, India, and Burma. Banted 
people eat gembili as a snack. Gembili is proces-
sed simply by steaming it. The steamed gembi-
li is sepan hui teropong. Gembili is not cultivated 
massively. It is usually planted in gardens as a 
distraction.
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Figure 3.  Gembili (Dioscorea esculenta) Source: 
Research documentation

2. Gembolo (Dioscorea bulbifera)
Banten people call gembolo tubers kentang 

gantung or kentang leweng because they resemb-
le potatoes (Solanum tuberosum) hanging in their 
stems. The plant is usually found in forests or un-
cultivated fields. The common name for gembolo 
is air potato, and the international name is aerial 
yam or air yam. 

Banten people use the aerial part of  the 
gembolo tuber that hangs on the stem. They pro-
cess gembolo by sautéing it as a side dish to rice 
called kentang gantung tumis/ kentang leweung tu-
mis.

3. Uwi Putih (Dioscorea rotundata)
Banten people call the tuber of  uwi putih 

by the name hui gede (Figure 4). The international 
name for uwi putih is white guinea yam. Banten 
people eat uwi putih as food and as a snack. Uwi 
putih is processed by steaming, which is called 
sepan hui gede. 

 
Figure 4. Uwi Putih (Dioscorea rotundata). Source: 
Research documentation

4. Gadung (Dioscorea hipsida)
Banten people call this tuber gadung (Figure 

5). The common name of  gadung is ascitic bitter 
yam, and the international name is intoxicating 

yam. Gadung is a plant that originated in western 
India and then spread to Southeast Asia.

This tuber has a cyanide poison, so not 
everyone can process it into food. Banten people 
usually remove the poison by washing it clean, 
slicing it thinly, stirring it with firewood ashes, 
soaking it in running water for two days, then 
steaming it and drying it in the sun. Adding fire-
wood ashes and soaking them in running water 
aims to dissolve the cyanide in the tuber. Keripik 
Gadung is the most common snack known by 
Banten people. 

 
Figure 5. Gadung (Dioscorea hipsida) Source: Re-
search documentation

5. Cassava (Manihot esculenta)
Banten people call cassava by the name 

Dangder or Sampeu. Several regions in Indone-
sia call cassava by the name ubi or singkong. The 
common name for cassava is Asiatic cassava and 
the international name is Brazilian arrowroot or 
tapioca. 

Three varieties of  cassava were found in 
Banten: the mangosteen (Manihot esculenta var. 
mangosteen), butter (Manihot esculenta var. but-
ter), and roti variety (Manihot esculenta var. roti). 
Cassava is easy to cultivate because it is highly 
tolerant to drought. It is one of  the most wide-
ly used tubers by Banten people. Cassava is pro-
cessed into various snacks: gegetuk dangder, cake 
beam, putri noong cake, dodongkal, papais, katimus, 
gogonyol, undal share, jajalon, combro, misro, gabin 
tapai, dangder balls, bangkerok, cassava compote/
dangder kolek, cassava gipang, dangder sepan, dang-
der fry, dangder belem, enye-enye, opak, dangder chips, 
slondok, dangder tapai, rangining, nasi inter, and 
dangder petis. Cassava can also be used as a basic 
ingredient to make flour for making food (Abass 
et al., 2018). Cassava can be processed into natu-
ral, attractive, hygienic, nutritious dishes such as 
instant noodles, gori, kharina, pastries and cakes, 
tiwul, and various traditional cakes. Along with 
the development of  the culinary world, many 
types of  food are developed with cassava as the 
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basic ingredient, such as mashed cassava, fried 
cassava with cheese, and steamed cassava with 
flavor. Cassava can also be used as mocaf  flour, 
which is used to make noodles and pastries. 

 6. Sweet Potato (Ipomoea batatas)
Banten people call sweet potato by the 

name of  mantang or ubi. Some regions in Indo-
nesia call sweet potatoes hui boled, ketela rambat, 
or ubi jalar. The common name for sweet potato 
is Asiatic sweet potato. Sweet potato originated 
in Central America but is now widely grown in 
several tropical and subtropical countries.

Five sweet potato varieties were found in 
Banten: yellow sweet potato (Ipomoea batatas var. 
ac kuning), manohara (Ipomoea batatas var. ma-
nohara) cangkuang (Ipomoea batatas var. cangku-
ang), beta 1 (Ipomoea batatas var. beta 1), antin 2 
(Ipomoea batatas var. antin 2)

Sweet potato is one of  the most prefer-
red tubers by Banten people, so the community 
widely cultivates it. Sweet tubers are processed 
into sweet potato chips, sweet potato sticks, balls, 
trays, klepon, kembang goyang, biji salak, steamed 
sweet potato/sepapan, fried sweet potato, petis ka-
cang, and crispy chips. 

7. Taro (Colocasia esculenta)
Banten people call talas bogor by the name 

talas ronyok. There are two varieties of talas bogor: 
talas bentul (Colocasia esculenta var. bentul) and talas 
santoimo (Colocasia esculenta var. anti quorum). The 
common name for bogor taro is asitic taro. It origi-
nates from India and Southeast Asia and is a staple 
food for many islands in the South Pacific, such as 
Tonga, West Samoa, and Papua New Guinea. This 
taro is widely cultivated in Africa, the Pacific, and the 
Caribbean Islands (Chandrasekara & Josheph Ku-
mar, 2016). The largest taro production is in Africa, 
Asia, and Oceania. The dominant producing regions 
in Africa are Nigeria, Ivory Coast, Ghana, Zaire, and 
Kamreun (Rashmi et al., 2018). The main producers 
in Asia are China, the Philippines, Japan, and Thai-
land. Meanwhile, in Oceani, production is domina-
ted by Papua New Guinea, Samoa, Solomon Islands, 
Tong, and Afiji (Temesgen & Retta, 2015). Banten 
people process Bogor taro into fried tales and sepan 
tales.

8. Talas Belitung (Xanthosoma sagittifolium)
Banten people call it tales sente or tales kim-

pul. In Indonesia, talas belitung is called as it is or 
talas kimpul. Its common name is elephant ear or 
cocoyam. Taro belitung was first domesticated in 
Tropical America and has been cultivated since 
ancient times. Banten people process Belitungg 

taro into a variety of  foods. 
9. Talas Beneng (Xanthosoma undipes)
Banten people know the name talas beneng, 

which stands for beuneur (big or full) and koneng 
(yellow). The name is based on the tree and tu-
bers of  talas beneng, which are large and yellow 
(Figure 6). 

Banten people process this tuber into brow-
nies, nastar, kastangel, arben noodles, arben maca-
roni, and arben rice.

Figure 6. Talas Beneng (Xanthosoma undipes) Source: 
Research documentation

10. Bengkuang (Pachyrhizus erosus)
In Indonesia, Pachyrhizus erosus is also kno-

wn as Bangkowang or Besusu. Its common name 
is yam bean, and its international name is chop 
suey bean, jícama, Mexican yam bean, and turnip 
bean. Bengkuang originates from the tropics in 
Central America, Pachyrhizus tuberosus from the 
lowlands on the slopes of  the Andes mountains, 
and Pachyrhizus ahipa from the Andes highlands. 
Bengkuang is widely cultivated in several count-
ries in Southeast Asia, including Indonesia.

Banten people consume bengkuang as a 
salad. It is usually dipped in rujak sauce combin-
ed with sweet yam to produce a delicious taste. 
Bengkuang can also be used as an additional ing-
redient for wheat flour in making bread. 

11. Water Chestnut (Eleocharis dulcis)
Banten people call water chestnuts by the 

name tikè (Figure 7). Several regions in Indone-
sia refer to water chestnuts as babawangan, pepere-
tan, or teki. The common name is Chinese water 
chestnut, and the Spanish is cabezas de nergito. It 
originates from Southeast Asia and has spread to 
the tropics of  West Africa, China, Thailand, Ma-
dagascar, India, northern Australia, Japan, and 
the Pacific islands. Banten people process water 
chestnuts as a raw material for making chips or 
crackers.
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Figure 7.  Water Chestnut (Eleocharis dulcis)  Source: 
Research documentation

12. Garut (Maranta arundinacea) 
Garut can be found in various regions in Indo-

nesia with different local names such as labia walan-
ta (Gorontalo), patat (Sunda), hudasula (Ternate), rare 
sago (Minangkabau), sago banban (Batak Karo), arut/
jesoluble/irut /soluble/arrowroot (East Java), andrawa 
sago (Nias), or sago (Palembang) (Djaafar & Pusti-
ka, 2010). Garut comes from Central America, South 
America, the West Indies, and Mexico (Chandrase-
kara & Josheph Kumar, 2016). This plant has been 
widely cultivated in tropical countries and naturalized 
in countries such as Bermuda, Jamaica, China, Sri 
Lanka, Equatorial Guinea, Bahamas, India, Nether-
lands, Florida, Gabon, Cambodia, Philippines, and 
Indonesia (Chandrasekara & Josheph Kumar, 2016).

Banten uses garut to make flour as a basic ing-
redient for traditional cakes such as pais kusruk, layer 
cakes, banana cakes, chips, prawn gabes, syringe cakes, sio-
mai, cendol, and ongol-ongol. Garut can also be proces-
sed into hunkwe, biscuits, wet cakes, porridge, pud-

ding, sponge mix, and a mixture of chocolate. 
13.  Potato (Solanum tuberosum)
Potatoes originate from the highlands and 

have been domesticated in the Andean highlands of  
South America. It is the main food in the highlands 
of South America, Asia, and Central and East Africa 
(Chandrasekara & Josheph Kumar, 2016).

Potatoes are in great demand from people be-
cause they taste delicious and soft. They are fritters, 
chips, crackers, stir fry, and salad.

 14. Kentang Hitam (Plectrathus rotundifolius)
Banten people call kentang hitam by the name 

kumili or kumbili. Its common name is hausa potato, 
and international names in English are black potato, 
country potato, Chinese potato, coleus potato, fraf-
ta potato, zulu potato, or sudan potato. It is a plant 
from tropical Africa widely cultivated in East Africa. 
However, several countries worldwide have cultivated 

it, such as Sri Lanka, India, Indonesia, Thailand and 
Malaysia.

There are two varieties of kentang hitam found 
in Banten: purple (Plectranthus rotundifolius var. ni-
gra) and white (Plectranthus rotundifolius var. rubra).

Banten people process kumili by steaming; 
the processed name is sepan kumili/sepan kumbili. 
Besides that, kumili is also processed with vegetables. 
According to Cicilia et al. (2018), kumili flour can be 
used to make bread and cookies. 

15. Carrots (Daucus carota)
Local names for carrots in Indonesia vary, 

such as ortel (Madura), wertol/wortel (Java), or 
wortol (Sunda). Banten people use carrots as a 
mixture of  vegetables for cooking. Banten people 
usually make stir-fried carrots. Carrots can also 
be made as a snack called carrot sticks. 

16.  Canna (Canna edulis)
Banten people call canna by the name ganyong 

(Figure 8). Several regions in Indonesia call canna by 
the names pikul yam (Sumatra), banyar manyor (Ma-
dura), laos jambe, senitra, tasbeh fruit, lumbong, nyindro, 
laos mecca, midro, or ganyong (Java) (Suhartini, 2010). 
This plant is cultivated commercially in Australia for 
its starch (Chandrasekara & Josheph Kumar, 2016). 
Banten people process ganyong as flour for various 
processed foods such as dodol ganyong and goyobod. 

Figure 8. White Ganyong (Canna edulis var. verdos) 
Source: Research documentation

Implementation of  Tuber Diversity Data 
as Biology’s Learning Media in the Kurikulum 
Merdeka 

Diversity tubers and their benefits for local 
food can be implemented in the learning material 
of  biodiversity and the use, ecosystems, and bio-
technology taught in Phase E (commonly used 
for class X at a National High School Equivalen-
cy Program) in the Kurikulum Merdeka. 

At the end of  phase E, participants should 
create a solution to problems based on local, na-
tional, or global issues related to biodiversity con-
cepts, ecosystem components, their interactions, 
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and biotechnology. On the elements of  partici-
pants’ process skills, they can observe, question 
and predict, plan and inquire, process and ana-
lyze data and information, evaluate and reflect, 
and communicate results investigation related to 
biodiversity and its use, ecosystem components 
and interactions, and biotechnology. Material 
analysis in the biodiversity of  tubers and their use 
in Local Banten food can be explained in Table 4. 

In the process skills aspect, students can 
observe, question, predict, plan and carry out in-
vestigations, process and analyze data and infor-
mation, evaluate, reflect, and communicate the 
results of  investigations related to the material 
diversity of  living things and their roles, ecosys-
tem components and interactions between com-
ponents and biotechnology.

The biodiversity of  tubers and their utili-
zation of  local food can be content in achieving 
biology learning objectives. Students will be more 
able to explore the local potential around them, 
be able to see real problems in the field, and be 

able to make the solutions offered (Jesus-Leibo-
vitz et al., 2017; Raymond et al., 2019; Fiedler et 
al., 2020; Gass et al., 2021). 

Students can better understand and app-
ly food diversification to fulfill nutrition needs. 
Students are invited to think that the nutritional 
content of  food is more important, as well as the 
variations of  food resources. Students are also 
expected to be able to solve the phenomenon of  
food consumption that occurs in communities 
that still depend on rice so that rice consumption 
continues to increase as the population increases. 
Population dependence on rice leads to food in-
security. The solution offered is the implementa-
tion of  food consumption diversification by opti-
mizing local potential. Local food diversification 
will allow households to have more than one type 
of  food choice to fulfill family nutrition needs 
(Waha et al., 2018; Narciso & Nyström, 2020). 
More choices will create opportunities for all in-
come groups to fulfill balanced nutrition in hous-
ehold consumption.

Table 4. Analysis of  Material Diversity Tubers in Food Local Banten on Kurikulum Merdeka

Phase Concept Subconcept
and Indicator 

Learning achievement Materials

E Biodiversity Flora Diversity
Identify biodiversity of  
tubers
Classify the biodiversity 
of  tubers

Students can analyze the 
biodiversity of  tubers 
used in local food in 
Banten.

Tuber diversity and 
identification 
Diversity of  Tuber in 
Banten in three biodi-
versity levels 
Utilization of  Tu-
bers in Local Food in 
Banten 

Organism-level Biodi-
versity 
Analyze the utilization 
of  tubers in Banten by 
local communities

Students can inform the 
utilization of  tubers.
Students can create a lo-
cal food innovation from 
tubers.

Ecosystem Ecosystem Biodiversity
Identify ecosystem bio-
diversity of  tuber 
Analyze the optimum 
ecosystem of  tuber

Students can analyze the 
suitable ecosystem for 
the optimum growth of  
tuber species.

Growth conditions of  
plant tubers based on 
ecosystem

Biotechnol-
ogy

Food Biotechnology
Evaluate application 
biotechnology conven-
tional on utilization 
plant tubers
Create innovations of  
tuber utilization for lo-
cal community

Student able to evalu-
ate the use of  tubers in 
Banten’s Local Food
Students can create an 
innovation by using tu-
bers, by biotechnology 
technique 

Biotechnology appli-
cation in local food 
Banten
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Researchers developed the concept based 
on the following principles of  learning media to 
teach the concept of  biodiversity based on local 
potential, which holds significant importance in 
educational settings. Some principles of  local po-
tential-based learning media can be summarized 
as follows.

Enhancing Relevance: Local potential refers 
to the unique biodiversity found in a specific regi-
on or locality. By incorporating learning media that 
showcase the local biodiversity, educators can make 
the concept of biodiversity more relevant and rela-
table to students. It helps them connect with their 
immediate environment and understand the impor-
tance of preserving and conserving local biodiversi-
ty (Mehmeti & Çakmak, 2019). 

Promoting Active Engagement: Learning 
media, such as videos, images, interactive simula-
tions, and hands-on activities, can actively engage 
students in the learning process. When students 
have access to visual representations and tangible 
experiences related to local biodiversity, they are 
more likely to be actively involved in exploring, 
observing, and analyzing the subject matter. This 
active engagement can enhance their understan-
ding and retention of  biodiversity concepts.

Fostering Appreciation and Conservation: 
Local biodiversity is often underappreciated or 
overlooked. By using learning media that high-
light the richness and uniqueness of  local bio-
diversity, educators can help students develop a 
sense of  appreciation and admiration for their 
natural surroundings. This, in turn, can inspire 
students to become responsible stewards of  the 
environment and actively contribute to biodiver-
sity conservation efforts.

Connecting Community and Culture: Bio-
diversity is deeply intertwined with local commu-
nities and cultures. Learning media incorporating 
local potential can highlight the interconnec-
tions between biodiversity and various aspects 
of  community life, such as traditional practices, 
indigenous knowledge, and local economies. By 
emphasizing these connections, educators can 
help students recognize the cultural significance 

of  biodiversity and its importance in sustaining 
local communities.

Providing Real-World Examples: Local 
biodiversity offers real-world examples and case 
studies that can enrich the learning experience. 
Educators can use learning media based on local 
potential to present concrete examples and sto-
ries that illustrate biodiversity concepts in action. 
This approach helps students see biodiversity’s 
practical applications and implications in their 
lives and communities.

Based on the point described, we consider it 
essential for educators to develop contextual lear-
ning media in biology education. Improving the 
learning process to assist the students in increasing 
their ability to master the concept of biodiversity, 
ecosystem components, and biotechnology can be 
done by involving various learning media and using 
the current technology. Previous research has shown 
that using various learning media like the “ALPA” 
application, E-Magazine, TikTok video, E- Photono-
vela, and Encyclopedia could significantly improve 
students’ ability to accept the learning content. 

The prototype media draft was considered 
capable of presenting learning materials in an enga-
ging, effective, and efficient way in the target group 
of the younger generation, which is audio-visual 
media. It is known that the most suitable media are 
those that are application-based and store little in-
formation but are frequently exposed to students 
with short attention spans, are technology freaks, 
and are exposed to fast-moving media that can be 
accessed quickly. The media described above are 
media that can meet these needs. 

In order to understand the effectiveness of 
the various media we developed, we identified te-
achers’ responses to each media component, its 
shortcomings, and advantages (Table 5). Teachers 
responded differently to each type of media, ran-
ging from aspects of usefulness and shortcomings. 
It shows that the material component is not the only 
determinant of media use, but the appropriate form 
of media is very subjective and specific to certain 
classes.

Table 5. Draft of  Application Uses in Serving Content Material in Biology Education

No. Media Content / Topic Advantage Disadvantage 

1 “ALPA” Ap-
plication Lit-
eracy Food 
( R o b u s t 
Plants in Food 
Banten Local)

Biodiversity of  tuber root 
in Banten Local food
Plant morphology and 
biodiversity 
Utilization and innovation 
of  local food in Banten 

It increases creativity with 
various stimulations dur-
ing the learning process.
Easy access 
It supports any digital lit-
eracy program.

It takes time and ex-
ternal applications to 
create the content.
It must be connected to 
the internet and require 
minimum specification 
of  digital devices.
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2. E - M a g a -
zines

Biodiversity of  tuber root 
in Banten Local food
Plant morphology and 
biodiversity 
Utilization and innovation 
of  local food in Banten

It has abundant resources 
and tools
It can present complex ma-
terial and forms of  learning 
media
It helps students in new 
learning experiences.

It needs more time to 
develop. 
It requires individual 
devices for optimum 
learning experiences.

3. Tiktok Video Utilization and innova-
tion of  tubers local food in 
Banten

It is easy to create, even 
for students. 
It does not need any ex-
ternal application to cre-
ate and watch.
Short and direct content

The duration is short, 
and it is tricky to cre-
ate learning content.
Too many distrac-
tions in the apps
 

4. E- Photo-
novela

Biodiversity of  tuber root 
in Banten Local food
Plant morphology and 
biodiversity 
Utilization and innovation 
of  local food in Banten

The development process 
is easier than any form of  
comics
Dialog-based, suitable for 
teens

Teacher must col-
laborate with content 
creator.
Need individual devices 
for optimum learning 
experience.

5. Encyclopedia Biodiversity of  tuber root 
in Banten Local food
Plant morphology and 
biodiversity 
Utilization and innovation 
of  local food in Banten

It does not need the inter-
net to access and operate
It accommodates content 
with an extensive data-
base
Suitable for providing de-
tailed information to stu-
dents. 

Teachers must have 
considerable, de-
tailed information.
Students have to access 
it from school devices.

Using learning media in teaching biodiver-
sity offers several benefits in enhancing students’ 
understanding and engagement with the subject. 
However, with the development of  technology, 
both hardware and software, educators have a 
wide variety of  media at their disposal for cre-
ating learning materials in biodiversity and bio-
technology that can be tailored to students’ requi-
rements and classroom settings (Wahyuni et al., 
2022). 

Teachers should consider the essential be-
nefit of  developing educational content based on 
local food diversity by incorporating local diversi-
ty into biodiversity education. Teachers can make 
the topic more meaningful, relatable, and actio-
nable for students (Smith & Justine, 2018; Nu-
angchalerm et al., 2022). This approach fosters a 
deeper understanding of  the value and importan-
ce of  biodiversity conservation and encourages 
students to become active participants in protec-
ting the environment (Parmin et al., 2019).

However, by the result of  teachers’ respon-
se to the developed media, we understand that the 
media’s novelty and variation do not mean it is 
suitable to deliver the content as it best helps stu-

dents improve in understanding. Teachers must 
consider many aspects before adopting the media 
itself. The instructional strategies for promoting 
local knowledge can be multimedia tools to share 
films, photos, and other stuff  created in Banten. 
Multimedia presentations that emphasize the lo-
cal context might include virtual tours, interviews 
with local experts, and other forms of  media. 

The advantage of  local resources like lib-
raries, archives, and museums is to enrich bio-
diversity lessons. It provides students access to 
various data directly relevant to where they live. 
By tapping into local resources, teachers may pro-
vide their students with a more personalized edu-
cation that helps them connect the dots between 
classroom concepts and real-world applications.

With this intention, the abundance of  tu-
ber biodiversity diversity owned by the province 
of  Banten, as well as various processing, the po-
tential for using this information is crucial and 
significant in efforts to use tuber biodiversity as 
a teaching material. Educators can effectively en-
gage students in biodiversity, highlighting the im-
portance of  plant diversity, food security, cultural 
connections, and conservation efforts.
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CONCLUSION

Banten has diverse types of  tubers used in 
various types of  processed food, both traditional 
and modern. There are 17 tubers used extensive-
ly by Banten locals, including root, stem tuber, 
corms, and rhizome groups. This content can be 
applied to at least five forms of  integrative lear-
ning media in class implementation at Kuriku-
lum Merdeka. However, precision in media selec-
tion requires thoughtful consideration of  both the 
nature of  the material and the intended objectives 
to ensure accurate alignment.

ACKNOWLEDGEMENTS

We would like to express our sincere gra-
titude to the LPPM of  the Universitas Sultan 
Ageng Tirtayasa, which funded this research 
through the Excellence Research Grant Year 
2023 with the contract number B/239/UN.43.9/
PT.01.03/2023.

REFERENCES

Abass, A. B., Awoyale, W., Alenkhe, B., Malu, N., Asi-
ru, B. W., Manyong, V., & Sanginga, N. (2018). 
Can food technology innovation change the 
status of  a food security crop? A review of  cas-
sava transformation into “bread” in Africa. 
Food reviews international, 34(1), 87-102. 

Andres, C., Adeoluwa, O., & Bhullar, G. S. (2017). 
Yam (Dioscorea spp.). Encyclopedia of  Applied 
Plant Sciences, 3, 435-441. 

Andriana, E., Yuliana, R., Setiawan, S., Noviyanti, 
T. E., Ulfahmi, K. I., Evasufi, L., & Fajari, 
W. (2023). Students’ scientific ability through 
contextual scientific-based learning tools dur-
ing Covid-19 outbreak. International Journal of  
STEM Education for Sustainability, 3(2), 240-251. 

Arsih, F., Alberida, H., Rahmi, Y. L., & Khalel, N. Z. 
(2023). Analysis of  Digital Book Integrated Lo-
cal Culture as the Internalization of  Character 
Education During Pandemic. In 3rd Interna-
tional Conference on Biology, Science and Education 
(IcoBioSE 2021) (pp. 18-26). Atlantis Press.

Azlan, C. A., Wong, J. H. D., Tan, L. K., Huri, M. S. 
N. A., Ung, N. M., Pallath, V., ... & Ng, K. H. 
(2020). Teaching and learning of  postgraduate 
medical physics using Internet-based e-learning 
during the COVID-19 pandemic–A case study 
from Malaysia. Physica Medica, 80, 10-16.

Chandrasekara, A., & Josheph Kumar, T. (2016). 
Roots and tuber crops as functional foods: a re-
view on phytochemical constituents and their 
potential health benefits. International journal of  
food science, 2016.

Cicilia, S., Basuki, E., Prarudiyanto, A., Alamsyah, 
A., & Handito, D. (2018). Pengaruh Substitusi 
Tepung Terigu Dengan Tepung Kentang Hitam 

(Coleus Tuberosus) Terhadap Sifat Kimia Dan 
Organoleptikcookies. Pro Food, 4(1), 304-310.

Creswell, J. W., & Poth, C. N. (2016). Qualitative inquiry 
and research design: Choosing among five approach-
es. Sage publications.

Cullen, T., Hatch, J., Martin, W., Higgins, J. W., & 
Sheppard, R. (2015). Food literacy: definition 
and framework for action. Canadian Journal of  
Dietetic Practice and Research, 76(3), 140-145.

Dewi, P. Y., & Primayana, K. H. (2019). Effect of  
learning module with setting contextual teach-
ing and learning to increase the understanding 
of  concepts. International Journal of  Education 
and Learning, 1(1), 19-26.

Djaafar, T. F., & Pustika, A. B. (2010). Development of  
arrowroot and its processing technology to sup-
port food security. Jurnal Penelitian dan Pengem-
bangan Pertanian, 29(1), 25-33.

Fiedler, S. T., Heyne, T., & Bogner, F. X. (2020). Ex-
plore Your Local Biodiversity–How School 
Grounds Evoke Visions of  Sustainability. The 
American Biology Teacher, 82(9), 606-613.

Gartaula, H., Patel, K., Shukla, S., & Devkota, R. 
(2020). Indigenous knowledge of  traditional 
foods and food literacy among youth: Insights 
from rural Nepal. Journal of  Rural Studies, 73, 
77-86.

Gass, S., Mui, A., Manning, P., Cray, H., & Gibson, 
L. (2021). Exploring the value of  a BioBlitz as 
a biodiversity education tool in a post-second-
ary environment. Environmental Education Re-
search, 27(10), 1538-1556.

Hasan, S., Masud, A., & Sundari, S. (2021). Etnoped-
agogy approach to science learning in sdn 50 
city of  ternate based on the local wisdom of  
Rempah North Maluku. Pedagonal: Jurnal Il-
miah Pendidikan, 5(2), 133-141.

Hidayah, N., Ramli, M., & Hanafi, H. (2018). East 
Java Modeling Techniques to Improve Student 
Meaning of  Life. In 3rd International Conference 
on Educational Management and Administration 
(CoEMA 2018) (pp. 181-185). Atlantis Press.

Hudson, C. C., & Whisler, V. R. (2007). Contextual 
teaching and learning for practitioners. Journal 
of  Systemics, Cybernetics and Informatics, 6(4), 54-
58.

Jesus-Leibovitz, L., Faria, C., Baioa, A. M., & Borg-
es, R. (2017). Exploring marine biodiversity 
through inquiry with primary school students: 
a successful journey?. Education 3-13, 45(4), 
437-449.

Johnson, E. B. (2002). Contextual teaching and learning: 
What it is and why it’s here to stay. Corwin Press.

Khastini, R. O., Maryani, N., Haryati, S., Rahmah, 
R. A., Sa’ban, A., Aisyah, H., ... & Nadia, 
S. (2023, September). Understanding the tra-
ditional knowledge of  picungan bandeng, a 
fermented fish food and its sustainability in 
Banten Province. In IOP Conference Series: Earth 
and Environmental Science (Vol. 1241, No. 1, p. 
012076). IOP Publishing.



S. M. Leksono, S. Kurniasih, P. Marianingsih, S. Nuryana, 
J. S. Camara, R. A. Z. El Islami, N. Cahya / JPII 12 (4) (2023) 575-589

588

Leidi, E. O., Altamirano, A. M., Mercado, G., Rodri-
guez, J. P., Ramos, A., Alandia, G., ... & Ja-
cobsen, S. E. (2018). Andean roots and tubers 
crops as sources of  functional foods. Journal of  
functional foods, 51, 86-93.

Leksono, S. M., Syachruroji, A., & Marianingsih, P. 
(2015). Pengembangan bahan ajar biologi kon-
servasi berbasis etnopedagogi. Jurnal Kependidi-
kan Penelitian Inovasi Pembelajaran, 45(2).

Lende, M., Boro, T. L., & Danong, M. T. (2019).  In-
ventory Tubers and Their Utilization as Sub-
stitution of  Staple Foods in Waimangura 
Village, Wewewa Barat District, Southwest 
Sumba. SAINSTEK, 4(1), 63-74.

Lotulung, C. F., Ibrahim, N., & Tumurang, H. (2018). 
Effectiveness of  Learning Method Contex-
tual Teaching Learning (CTL) for Increasing 
Learning Outcomes of  Entrepreneurship Edu-
cation. Turkish Online Journal of  Educational 
Technology-TOJET, 17(3), 37-46.

Maretta, D., Helianti, I., & Santosa, E. (2021, No-
vember). Current status of  taro (Colocasia 
esculenta) utilization as local food diversifica-
tion toward climate resilience in Indonesia. 
In IOP Conference Series: Earth and Environmen-
tal Science (Vol. 913, No. 1, p. 012027). IOP 
Publishing.

Mehmeti, E., & Çakmak, M. (2019). The Role of  
Learning Media in Teaching Biodiversity. Jour-
nal of  Education and Training Studies, 7(2), 14-20.

Mukhtar, K., Javed, K., Arooj, M., & Sethi, A. (2020). 
Advantages, Limitations and Recommenda-
tions for online learning during COVID-19 
pandemic era. Pakistan journal of  medical sci-
ences, 36(COVID19-S4), S27.

Nanayakkara, J., Margerison, C., & Worsley, A. 
(2017). Importance of  food literacy education 
for senior secondary school students: Food sys-
tem professionals’ opinions. International Jour-
nal of  Health Promotion and Education, 55(5-6), 
284-295.

Narciso, J. O., & Nyström, L. (2020). Breathing new 
life to ancient crops: Promoting the ancient 
Philippine grain “kabog millet” as an alterna-
tive to rice. Foods, 9(12), 1727.

Nesterova, Y. (2020). Rethinking environmental educa-
tion with the help of  indigenous ways of  know-
ing and traditional ecological knowledge. Jour-
nal of  Philosophy of  Education, 54(4), 1047-1052.

Nikmawati, E. E., Widiaty, I., Hurriyati, R., Achdiani, 
Y., Mubaraq, S. R., Islami, A. R., & Latif, M. 
A. (2018, November). Promoting local culture 
through digital learning media. In IOP Confer-
ence Series: Materials Science and Engineering (Vol. 
434, No. 1, p. 012163). IOP Publishing.

Nuangchalerm, P., El Islami, R. A. Z., & Prasertsang, 
P. (2022). Science attitude on environmental 
conservation of  Thai and Indonesian novice 
science teacher students. International Journal of  
STEM Education for Sustainability, 2(2), 148-155. 

Parmin, P., Nuangchalerm, P., & El Islami, R. A. Z. 
(2019). Exploring the indigenous knowledge 

of  Java North Coast Community (Pantura) us-
ing the science integrated learning (SIL) model 
for science content development. Journal for the 
Education of  Gifted Young Scientists, 7(1), 71-83.

Priyatna, A., Suryani, N., & Ardianto, D. (2019). The 
Innovation of  Digital Learning Media Based 
on Local History: A Conceptual Model. In Pro-
ceedings of  the 1st Seminar and Workshop on Re-
search Design, for Education, Social Science, Arts, 
and Humanities, SEWORD FRESSH 2019, 
Surakarta, 

Purnomo, A. R., Yulianto, B., Mahdiannur, M. A., & 
Subekti, H. (2023). Embedding sustainable de-
velopment goals to support curriculum merde-
ka using projects in biotechnology. International 
Journal of  Learning, Teaching and Educational Re-
search, 22(1), 406-433.

Rashmi, D. R., Raghu, N., Gopenath, T. S., Palanisa-
my, P., Bakthavatchalam, P., Karthikeyan, M., 
... & Basalingappa, K. M. (2018). Taro (Colo-
casia esculenta): an overview. Journal of  Medici-
nal Plants Studies, 6(4), 156-161. 

Raymond, C. M., Diduck, A. P., Buijs, A., Boerch-
ers, M., & Moquin, R. (2019). Exploring the 
co-benefits (and costs) of  home gardening 
for biodiversity conservation. Local Environ-
ment, 24(3), 258-273.

Saldana, J. (2014). Thinking qualitatively: Methods of  
mind. SAGE publications.

Sarwinda, K., Rohaeti, E., & Fatharani, M. (2020). 
The development of  audio-visual media with 
contextual teaching learning approach to im-
prove learning motivation and critical thinking 
skills. Psychology, Evaluation, and Technology in 
Educational Research, 2(2), 98-114.

Singh, R., Sharma, R. K., Babu, S., & Bhatnagar, Y. 
V. (2020). Traditional ecological knowledge 
and contemporary changes in the agro-pastoral 
system of  upper Spiti landscape, Indian trans-
Himalayas. Pastoralism, 10(1), 1-14.

Smith, M., & Justine, K. (2018). Biodiversity in edu-
cation for sustainable development: Teachers’ 
experiences with biodiversity education in New 
Zealand schools. Environmental Education Re-
search, 24(1), 1-15.

Stjernqvist, N. W., Elsborg, P., Ljungmann, C. K., 
Benn, J., & Bonde, A. H. (2021). Development 
and validation of  a food literacy instrument 
for school children in a Danish context. Appe-
tite, 156, 104848.

Suhartini, T. (2010). Keragaman Karakter Morfolo-
gi Tanaman Ganyong. Buletin Plasma Nut-
fah, 16(2), 118-125.

Sulistyaningsih, C. (2016). Identification and Public 
Acceptance on the Implementation Program of  
Acceleration of  Local Resource Based Diversi-
fication of  Food Consumption (P2KP-BSL) in 
Mataram. International Research Journal of  Engi-
neering, IT and Scientific Research, 2(9), 26-36.

Temesgen, M., & Retta, N. (2015). Nutritional poten-
tial, health and food security benefits of  taro 
Colocasia esculenta (L.): A review. Food Sci-



589
S. M. Leksono, S. Kurniasih, P. Marianingsih, S. Nuryana, 

J. S. Camara, R. A. Z. El Islami, N. Cahya / JPII 12 (4) (2023) 575-589

ence and Quality Management, 36(0), 23-30.
Truman, E., & Elliott, C. (2019). Barriers to food lit-

eracy: A conceptual model to explore factors 
inhibiting proficiency. Journal of  nutrition educa-
tion and behavior, 51(1), 107-111.

Truman, E., Lane, D., & Elliott, C. (2017). Defining 
food literacy: A scoping review. Appetite, 116, 
365-371.

Vidgen, H. A., & Gallegos, D. (2014). Defining food 
literacy and its components. Appetite, 76, 50-59. 

Waha, K., Van Wijk, M. T., Fritz, S., See, L., Thorn-
ton, P. K., Wichern, J., & Herrero, M. (2018). 
Agricultural diversification as an important 
strategy for achieving food security in Afri-
ca. Global change biology, 24(8), 3390-3400.

Wahyuni, L., Amelia, E., & Wahyuni, I. (2022). The 
effect of  guided inquiry learning model through 
the utilization of  school environment towards 
students’ scientific literacy on biodiversity con-
cepts. International Journal of  Biology Education 
Towards Sustainable Development, 2(1), 44-52.

Zakiyyah, Z., Cahyani, M. D., & Fatnah, N. (2021). 
Readiness of  the Science Education Study Pro-
gram in the Implementation of  the ‘Merdeka 
Belajar-Kampus Merdeka’(MBKM) Cur-
riculum. Scientiae Educatia: Jurnal Pendidikan 
Sains, 10(2), 160-168.

Zierer, W., Rüscher, D., Sonnewald, U., & Sonnewald, 
S. (2021). Tuber and tuberous root develop-
ment. Annual review of  plant biology, 72, 551-580.


