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ABSTRACT As an archipelago, Indonesia has thousands of islands and stretched coastlines. It is, there-
fore, Indonesia has many mangroves as a characteristic of plants exists on the coast. There have been
many studies and trials of mangrove utilization for economic and ecological purposes, yet it is lim-
ited use of mangroves for educational purposes. This study aims to promote the mangrove ecosystem
for educational purposes, particularly as a source of biology learning, increase students ’interest in
studying biology, and increase students’ interest in conserving mangroves. This study used a quali-
tative approach with three instruments, namely observation, interview and questionnaire. The result
indicated that the mangrove ecosystem could be used as a source of learning biology and be able to
increase students’ interest in studying biology and conserving mangroves.

© The Author(s) 2021.

1. INTRODUCTION
Mangrove is a vegetation zone located in muddy areas,
the confluence of land and sea with tidal influences (Noor
et al., 2006). Various species of mangroves are able to
grow and develop in coastal environments that are ex-
tremely saline and water-saturated; unstable soil condi-
tions and anaerobes are able to develop mechanisms that
allow it to actively remove salt from the tissues (Pramudi,
2001). Mangrove has several benefits including ecologi-
cal and economic benefits. Ecological benefits of man-
groves are as a natural protection for abrasion, to accel-
erate sedimentation, control seawater intrusion, and pre-
serving the areas behind mangroves from high waves and
strong winds, spawning grounds, foraging for food, and
shelter for fish, shrimp, crabs, and other marine biotas.
Meanwhile, sources of food, beverages, medicines, natural
dyes, and as ecotourism objects are economic functions (Ri-
wayati, 2014).

Sidoarjo Regency is a delta plain with an altitude be-
tween 0 to 25 m, the altitude is 0 to 3 m with the area of
19.006 Ha, where 29,99% areas are aquaculture that located
in the eastern region. The brackish water area in Sidoarjo is
located in the east which is directly adjacent to the Madura
strait. There is a mangrove ecosystem found in the east
area, in which it becomes a typical ecosystem in Sidoarjo
Regency (Portal Kabupaten Sidoarjo, 2020). Diversity of
mangrove ecosystem in Sidoarjo that located in the east
area is formed naturally and artificially, of which ecosys-
tem has a potential to be delivered as learning sources for
the students in Sidoarjo Regency. It is expected that it can
support the students’ knowledge in Sidoarjo Regency since
there are a lot of students who do not know well about

the potential of mangrove sin Sidoarjo Regency. Identifi-
cation of mangrove ecosystem located in Lusi Island, Jabon
District, Sidoarjo Regency becomes the initial stage of this
study. Mangrove vegetation found includes Acanthus ilici-
folius, Acanthus ebracteatus, Avicennia alba, Avicennia ma-
rina, Rhizopora mucronate, Sonneratia alba, Hippomane
mancinella, and Terminalia catappa. From those identifi-
cation results, biology learning sources from the observa-
tion results can be taken in the form of video as teaching
material. The use of video media assists the students their
learning in developing their learning processes during the
Covid-19 pandemic.

The COVID- 19 pandemic is a disaster that has a
tremendous impact on the Indonesian population includ-
ing the world of education and others (Syafrizal, 2020). On
January 30, 2020, WHO stipulated the Covid-19 as a Public
Health Emergency of International Concern (PHEIC) or a
Public Health Emergency Concerning the World (KKMMD).
The increase of COVID-19 cases took place quite quickly
and spread outside the Wuhan area and other countries.
The number of infected cases continues to increase, in
which it is quite significantly increased with a relatively fast
time. In 6 months, 216 countries in the world have con-
tracted this virus. According to WHO, the number of con-
firmed cases as of June 25 has reached 9.296.202, with a
death rate of 479.433 (WHO, 2020).

Since the COVID-19 pandemic crisis came in March
2020, the Indonesia government decided to close face-to-
face learning activities in schools and diverted the activi-
ties into online learning (daring). On March 24, 2020, the
Ministry of Education and Culture of the Republic of In-
donesia issued Circular Number 4 of 2020 concerning The
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Implementation of Education Policies in Emergency Times
Spread of COVID, in which this circular clarified the learn-
ing processes that carried out at home thru an online learn-
ing/distance learning to give a meaningful learning experi-
ence for the students.

Distance learning, then called as daring (online), be-
comes a choice when the teaching and learning activities
should be continued during the COVID-19 pandemic. On-
line learning is first introduced by Illionis University thru
a computer-based learning system (Riyana, 2020). Online
learning is learning carried out face-to-face indirectly by
using technologies that can assist the distance teaching
and learning process. Online learning gives massive and
open network quality learning services to reach more and
wider study space enthusiasts (Sofyana & Abdul, 2019:82).
Internet and Learning Management System (LSM)-based
interactive model is used in online learning, it can use
Zoom, Google Meet, Google Drive, and so on. Webinar and
online classes are the example of online learning, in which
the whole activities are used internet connection and com-
puter (Hasibuan, Simarmata, and Sudirman, 2019).

Distance learning must still pay attention to the learn-
ing objectives (Kurniasari, 2020). The learning objectives
should be a reference in establishing what to achieve. One
of the ecosystem learning objectives is that the students are
expected to be able to discover various kinds of the ecosys-
tems along with their constituent components. Appropri-
ate learning sources can be used to achieve the expected
learning objectives. Supriadi (2015) asserts that learning
sources are everything in the form of objects or people that
can support the learning so that the students can get the
impact in the form of behavior changes. Th environment is
a learning source that can be directly used. The utilization
of the environment by uniting the students directly can im-
prove the students’ interests (Irwandi et al., 2019).

The students need to be introduced to various kinds of
the ecosystems directly and their constituent components
so that those will be easy to understand. The use of local
ecosystem ad learning sources can improve the students’
productivities (Irwandi, 2019). Local culture existed in the
society to preserve mangrove needs to be improved thru
a study so that it can support the mangrove forest con-
servation (Fingkrew, 2015). Integrating local potential by
means of utilizing local advantages in each area as a learn-
ing source can assist the students to solve the environmen-
tal problems and develop their self-potential (Juniati, 2016).
A typical local ecosystem needs to be utilized to enrich the
students’ insights around the ecosystem. From the obser-
vation results, the students who recognize the potential of
mangroves as a local ecosystem in Sidoarjo Regency are
still low. Increased recognition and interest in learning of
the potential of the mangrove local ecosystem need to be
carried out so that the students of Sidoarjo district can un-
derstand the mangrove potential and eventually participate
in the mangrove conservation process. The integration of
the mangrove ecosystem in biology learning especially in
the ecosystem competence will bring out interesting expe-
riences for the students.

During distance learning, proper media are needed so
that it can represent the original learning source environ-
ment. Tanjung (2020) enlightens that learning media are
all forms of intermediaries used to convey messages that
can stimulate the thoughts, feelings, and attention of stu-
dents to achieve the educational goals. According to Mif-

tah (2020), the teachers are increasingly being prosecuted
to master the technologies related to online learning. The
development of media goes after the development of tech-
nologies and changing times. The use of various technol-
ogy applications in media offers an ease and smoothness
in the teaching and learning processes. A video as the me-
dia utilization can be used to overcome the difficulties in
delivering the learning material that sourced from native
ecosystems.

Based on the explanation above, research problems
that can be formulated encompass: (1) can the mangrove
ecosystem be used as a source of biology learning, (2) can
the use of mangroves as a biology learning source increase
the high school students’ interest in learning biology about
mangrove vegetation, and (3) can the use of mangroves as a
biology learning source increase the high school students’
interest to conserve the mangrove vegetation. This study
is expected to have several benefits, namely: (1) the use of
ecosystem can assist the teachers in delivering the mate-
rial during the teaching and learning processes, (2) gener-
ating the students’ interest in learning, (3) increasing the
students’ knowledge to local ecosystem knowledge, and (4)
it can be used as a reference for further similar research or
study.

2. METHOD
Data collection techniques used are observation, interview,
and questionnaire. The observation of mangroves is car-
ried out in the mangrove vegetation at Lusi Island, Jabon
District, Sidoarjo Regency, and the students of 10th grade
of SMA Negeri 3 Sidoarjo are used as the samples of the
study. This study is conducted from September to Decem-
ber 2020. The parameter of students’ interest is seen from
high and low of students’ desire to succeed in learning, look-
ing for supporting references, and active desire in the on-
line learning process. The respondents of this study are
the 10th-grade students of SMAN 3 Sidoarjo who partici-
pate in online learning during the Covid-19 pandemic. The
online method used is by delivering the material and Stu-
dent Worksheet (LKPD) about the ecosystem and conduct
a discussion by means of WA group.

3. RESULTS AND DISCUSSION
This study aims: (1) to discover whether the mangrove
ecosystem is used as a source of biology learning, (2) to dis-
cover whether the use of mangroves as a biology learning
source can increase the high school students’ interest in
learning biology about mangrove vegetation, and (3) to dis-
cover whether the use of mangroves as a biology learning
source can increase the high school students’ interest to
conserve the mangrove vegetation.

According to the results of the study, the data of stu-
dents who appreciate the mangrove as learning sources are
obtained, in which it is 90%, 87% of students are interested
to learn mangroves, and the students who are able to im-
prove their thinking ability to conserve the mangrove veg-
etation are 85%.

Lusi island is located in Jabon District, Sidoarjo Re-
gency with coordinates of 7°33’59.30”LS (South Latitude)
and 112°52’12.74”BT (East Longitude); this island is an artifi-
cial island that has a lot of mangrove diversity. Mangroves
vegetate in the Lusi island naturally during the process of
constructing Lusi Island and then its growth is preserved
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FIGURE 1. The results data of students’ questionnaire

by deliberate propagation by the officers from the conser-
vation center.

Mangrove ecosystem that occupies the estuaries and
intertidal zones throughout the tropics and subtropics con-
sist of woody plants whose diversity depends on habitat
conditions between islands and even the continents (Field,
2010). The diversity of mangrove vegetation existed in Lusi
Island, Jabon District, Sidoarjo Regency comprises Acan-
thus ilicifolius, Acanthus ebracteatus, Avicennia alba, Avi-
cennia marina, Rhizopora mucronate, Sonneratia alba, Hip-
pomane mancinella, and Terminalia catappa, of which di-
versity can be used as the learning sources. This can be
seen from the results of a questionnaire which shows that
more than half of the samples like the mangrove ecosys-
tem as learning sources. Local excellence can be a learning
source that provides real experiences for students to par-
ticipate in conserving the local excellence of their region
(Sulasih, 2017). The mangrove ecosystem in Lusi island that
has mangrove diversity is local excellence that can be used
as learning sources. This is in line with the statement of
Cahyono (2015) who assumes that the mangrove ecosystem
can play a role as a learning source so that it can support
the learning process about the ecosystem in biology learn-
ing.

The environment is a natural laboratory used as an ef-
fective learning source for the students (Haryati, 2016). The
use of the environment brings out the students to observe
directly, in which it provides a positive impact on the learn-
ing development of students (Ikhsan, 2017). The learning
observation is implemented online by delivering the mate-
rial and Student Worksheets (LKPD) about the ecosystem
and conducting a discussion thru WA group. From the ob-
servation results, 90% of students can accept the mangrove
as a learning source. The students who appreciate to man-
grove as a learning source are the students who understand
the potential benefits of mangrove, in which it can be devel-
oped to be an interesting educational tour. The learning ac-
tivities carried out using outdoor strategy certainly attract
the students’ interest and it can improve the learning that
has direct meaning with its learning source. According to
Setyawan (2006), mangrove area has a potential that can
be developed into tourism and education. Sulasih (2017) as-
serts that outdoor learning activities by utilizing the local
excellences can be more fun and can optimize the students’
learning achievements.

On the observation of learning interest about man-
grove, it obtains a number of 87%, this indicates that there
is a level of acceptance from students who like learning us-

ing the local mangrove ecosystem in Sidoarjo Regency, es-
pecially Lusi Island in Jabon District. The parameters of stu-
dents’ interest can be seen from high and low of students’
desire to succeed in the learning, to discover supporting
references and to be active in the online learning processes.
Interest is a feeling of preference and attachment to some-
thing or activity, without being told (Slameto,2013). Inter-
est in learning can be measured from the interest in learn-
ing, attention in learning, motivation to learn, and knowl-
edge (Nurhasanah, 2016). High learning interest can make
the students be able to learn and train them to think criti-
cally and logically (Sirait, 2016).

Ecological material is interested to be delivered in out-
door learning thru direct observation of the ecosystem.
However, the conditions during the Covid-19 pandemic
do not allow for face-to-face processes so that the learn-
ing process was carried out through online learning (dar-
ing). Online learning is different from conventional learn-
ing where the online learning emphasizes on the accuracy
and carefulness of the students in receiving and processing
the information presented thru software in the form of data,
of which data are sent and storage, as well as accessed at
any time (Riyana, 2020). Distance learning needs an assis-
tance from information technologies. The use of internet
and multimedia technologies can be used as storage media
of knowledge and it can be an alternative of learning in the
class (Zhang et al., 2004). The distance learning or online
learning can be carried out using internet connection with
an accessibility, connectivity, flexibility, and ability to bring
out various kiinds of interaction in the learning (Moore et
al., 2011). The spread of Corona virus can be suppressed by
using an online learning (Sadikin, 2020).

The online learning still needs an interactive activity,
yet it is reachable and carried out by all of the students.
WhatsApp is used as a media in the interactive learning to
discover the mangrove potential. WhatsApp is an internet-
based application which is widely used as a communica-
tion media since it is easy to be used, cheap, and may fea-
tures can be used to support the communication (Rahartri,
2019). The teachers get an ease in using the WhatsApp to
control the communication activity, send news in the form
of text, video, and even images to the students that have
been grouped into a WhatsApp group during the learning
and outside of the study hours (Anfibar, 2020).

Interesting learning needs an interesting communica-
tion facility and learning media. The mangrove ecosystem
introduction as learning sources will be more interesting if
the students are directly invited to do an observation. Dur-
ing the Covid-19 pandemic, which does not allow the stu-
dents to observe directly, media assistance is needed so
that it can visualize the mangrove object. According to As-
furiyah (2015), a consideration to choose appropriate media
can integrate and generate the students’ interest to learn
more about the topic discussed in the media that cannot
be ignored. Suryansyah (2016) clarifies that the use of in-
teresting media can improve the students’ concentration
and optimize the learning. A learning video is one of the
interesting media, of which media can unite the teachers
so that the learning is not conventional since there are mu-
sic, sound, and explanatory illustrations, as well as pictures
taken from real conditions that are packaged attractively.

The use of audiovisual media in the learning process
that is in accordance with the education procedures and
meaningful can improve the motivation and perceptual
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FIGURE 2. (A) Sidoarjo District taken from google earth and (B) Figure 2. Lusi Island Position

ability so that the earning outcomes increased (Nicolaou,
2019). The use of audiovisual media in an effective way
can improve the students’ interests and learning outcome
(Wahyuni, 2015). High interest can improve the students’
learning achievements (Triarisanti, 2019).

Increased interest in student learning about man-
groves brings out the impacts on how the students can
think about participating in mangrove preservation. After
the students adore mangroves in Sidoarjo Regency, the stu-
dents are increasingly interested in studying mangroves,
and in the end, it can improve their thinking skills to be
able to conserve the mangrove vegetation.

4. CONCLUSION
Departing from the results of the study, it can be con-
cluded that the mangroves ecosystem can be used as bi-
ology learning sources. The use of mangrove as biology
learning sources can improve the interests of High School
(SMA) students in studying biology, especially about man-
grove vegetation. The use of mangroves as biology learn-
ing sources can improve the interests of High School (SMA)
students in preserving the mangrove vegetation.  
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