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ABSTRACT 

The Coronavirus disease (Covid-19) has a very broad impact and continues to spoil all aspect of life and presents 

its challenges, especially in the world of education. All forms of conventional learning activities are replaced by 

distance learning which is known online. The application of online learning itself requires readiness for various 

parties, both from teachers, students, and parents. Educators must be able to teach by utilizing complex online 

media that are packaged effectively, easily accessible, and of course, make it easier for students to understand 

the material. Creativity in designing learning strategies is the key to the success of an educator to be able to 

motivate students to remain enthusiastic in distance learning and not become a psychological burden. This 

research method was carried out by conducting a literature review of 40 journals. The literature on effective 

learning strategies to support biology online learning. This research technique uses a literature analysis. The 

results of the analysis show that an effective online biology learning strategy to be used or applied while 

remaining student-centered is PjBL learning, and blended learning assisted by online platforms, such as e-

learning, and Google Classroom. The application of these learning strategies can also improve cognitive, creative 

learning outcomes, thinking skills, learning satisfaction, and students learning biology independence. The 

platforms that can support online biology learning are education perfect, Ruangguru, and zenius education 

Keywords: Literature review, Strategies in biology online learning 

1. INTRODUCTION 

The coronavirus pandemic (Covid-19) has hit 215 

countries in the world[1], this event has a very broad 

impact and continues to destroy all aspects of life and 

provides its challenges, especially the world of 

education. This is because all forms of conventional 

learning activities in schools, colleges, and other 

educational institutions are eliminated. The Covid-19 

pandemic in Indonesia itself has caused many schools 

and colleges to stop the face-to-face conventional 

learning process and replace it with distance or online 

learning. The government through the Ministry of 

Education and Culture is also trying to build 

cooperation with various parties and focus on 

developing an education system in the network 

(online)[2]. Learning changes made from face-to-face 

learning to distance learning result in a different 

learning experience for students [3].  

The involvement and interaction between teachers 

and students during online learning is very important 

for students to build an understanding of new 

knowledge. However, distance learning causes poor 

interaction effects and low investment in learning 

during epidemics [4]. Therefore, the problems faced 

during this pandemic must be done immediately.  

The application of online learning itself demands 

readiness for various parties, both from education 

service providers, parents, and students. The reason is 

that without careful preparation from various parties 

the transfer of distance learning activities cannot run 

properly and effectively. The government is currently 

implementing an emergency curriculum, which is a 
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curriculum that is prepared to support the online-

based learning process[2]. Also, educational 

institutions need to provide online technical guidance 

on the online implementation process and 

disseminate information to students and parents 

through print and social media about the procedures 

for implementing online learning, about their roles 

and duties.  

In today's distance learning, of course, teachers 

must be ready to use technology by the times, 

because we know that the use of technology in 

learning does not always improve students' learning 

abilities, other terms or conditions are needed to 

create a learning environment that supports the 

implementation of the learning process. One of the 

less discussed areas of online education is the need of 

motivation for online learning[3]. Therefore, in the 

development of online learning the teacher must be 

able to make learning models and strategies that are 

following the character of students[5]. The use of 

several applications in online learning is very helpful 

for teachers in the learning process. Teachers must be 

able to teach by utilizing complex online media that 

are packaged effectively, easily accessible, and of 

course, make it easier for students to understand the 

material. The success of teachers in conducting 

online learning in the Covid-19 pandemic situation is 

the ability of teachers to innovate in activities to 

design and develop learning strategies starting from 

objectives, materials, learning methods, to 

assessments. Creativity is the key to the success of an 

educator to be able to motivate students to remain 

enthusiastic in distance learning and not become a 

psychological burden. 

2. METHODS 

The research method used is the method of 

literature review, namely information and The data 

collected was obtained from reviewing the literature 

in the form of existing articles previous research or 

research results that are considered valid which are 

sourced from references such as international journals 

and national journals related to the title of the article 

discussed. In addition, the reference content used is in 

the form of clear books[6]. 

Writing of this article uses the literature 

comparison method which is done by browsing 

literature online, consisting of books and journals 

related to learning strategies, learning methods, 

effective learning models during the pandemic. The 

steps used start from identification, article collection, 

and article selection according to the criteria. 

Identification is done by screening articles that must 

contain specific words, namely "online learning 

strategies", "biology learning" and "the effectiveness 

of online learning strategies". Then article collection 

is done by collecting articles as many as 40 journals 

that fit the criteria and the final step is selecting 

articles that pass the previous stage by checking the 

quality of the articles to analyzing the article as a 

result and discussing the article entitled "Effective 

Learning Strategies in Biology Online Learning to 

Anticipate Covid-19”. 

3. RESULTS AND DISCUSSION 

3.1. Effective Learning Strategies in Biology 

Online Learning 

Strategy is a method or method used by educators 

to students to change the cognitive, affective, and 

motor aspects on an ongoing basis[7]. The learning 

strategy is carried out as a planning domain to 

identify all processes that will Educators carry out in 

implementing learning. Along with the development 

of the times, one of the learning strategies that has 

begun to be emphasized is constructivism, which 

requires students to be active in compiling and 

building their knowledge and understanding. 

Educators are not only givers of information to the 

students' thoughts, but educators must also encourage 

them to explore their world, find knowledge, reflect, 

and think critically[5]. In biology learning itself, it is 

not just the ability to explore and think critically that 

needs to be developed, but if it is related to 21st-

century learning, biology learning will emphasize the 

importance of mastering skills, namely critical, 

creative, communicative, and problem-solving 

thinking. Biology is the science of living things and 

their environment. From studying biology there are 

many benefits, in addition to the benefits there are 

impacts in the development of positive and negative 

biology for human life and the environment 

around[8] Biological scientific products are in the 

form of a collection of facts and concepts as a result 

of biological scientific processes. Learning biology if 

it is understood as learning science as a tracing 

process, then students should also be invited to be 

involved in the tracing process of discovery, so every 

teacher needs to understand as well as possible about 

the learning process of students, to provide guidance 

and provide an environment learning that is 

appropriate and suitable for students. Biology 

teachers will be required to have these skills in 

teaching their students so that students will be able to 

compete in this 21st century.   
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During the Covid-19 pandemic, online learning is 

a solution in implementing the learning process. The 

learning process for students must be done flexibly. 

The orientation no longer sees the learning outcomes 

but focuses on how the learning process goes well. 

Some of the effective learning strategies that can be 

done in implementing biology online learning are the 

application learning model project based and blended 

learning.  

PjBL is a learning model that is suitable for 

learning activities from home because through PjBL 

students are invited to collaborate, be independent, 

and explore[9]. Online learning will certainly be less 

meaningful without the synergy of strategies and 

proper learning methods. One application that can 

integrate online learning is project-based 

learning[10]. PjBL has the main objective to provide 

training to students to be more able to collaborate, 

work together, and have empathy with others. PjBL 

can be the choice of an effective and appropriate 

learning model. Currently, more and more schools 

are using PjBL[9].  

The PjBL strategy is used so that learning is 

learner-centered, the learning topics are matters 

relating to everyday life, in the implementation of 

learning tasks must produce real products, and these 

products are monitored by the teacher for input or 

evaluation. The first step in PjBL learning, namely, 

teachers and students compile basic questions related 

to the themes to be studied and worked on together, 

then compile a plan such as designing the needs for 

tools and materials, then make a schedule for the 

project at home. During the project at home, students 

record observations and the teacher monitors students 

via telephone, email, or learning applications. PjBL 

makes students thrive because when they learn in 

their way, they develop the ability to focus and 

reflect. Working in their way also provides an 

opportunity to take personal responsibility for what 

they learn [9].  

The culmination of project-based learning is 

usually written or oral reports summarizing what was 

done and what the results were [11]. With such a 

final result, students will be motivated to develop 

their ability to explore independently. PjBL is very 

effective in motivating students to learn 

independently[11] . Students will be motivated to do 

project assignments without burden and get 

maximum results and become a practicum 

assessment. Through the PjBL model, there is an 

increase in motivation to learn Science [10]. Biology 

online learning with PjBL facilitates interaction 

between teachers and students. Interaction can occur 

effectively in project-based learning by utilizing the 

inquiry process by directing students to make or 

develop products that are applicable and related to 

everyday life so that students are facilitated to learn 

concepts in-depth and can improve learning 

outcomes[12]. Learning biology with the PjBL 

strategy also has a significant effect on problem-

solving abilities[13], as well as encourages students 

to actively discuss while studying and while doing 

assignments[14]. Using the PjBL strategy in online 

learning makes it easy to transfer information in 

various situations and conditions[15]. This is of 

course with careful preparation, and teachers should 

be able to choose the right topic according to the 

PjBL model so that it can foster students' creativity 

and confidence[16].  

Based on the results of research[17] the use of 

project-based learning has the potential to improve 

the cognitive learning outcomes of students with a 

kinesthetic learning style with a corrected mean value 

of cognitive learning outcomes of 85,459. This shows 

that the cognitive learning outcomes of students 

taught with the PjBL model are higher than other 

models. Also, implementing PjBL in online learning 

currently still requires good preparation in planning. 

This is supported by[18] that the results of the 

reflection of sikluas I on the application of PjBL 

based on Mind Mapping in biology subjects have not 

progressed well which resulted in classical 

completeness not being achieved, but after preparing 

suggestions for supporting infrastructure for the 

learning process, preparing lesson plans and 

worksheets on the application of the sikluas II 

classical completeness has been achieved, which is 

more than 85%. These broad differences make 

students foster their independent attitude. Because 

PjBL requires students to learn to find their 

knowledge in their work, they are invited to design 

their projects, are invited to determine the length of 

time for the work, and are invited to agree from the 

start about matters related to their project. These 

results are also in line with[19] where the average 

level of student completeness in the cognitive, 

affective and psychomotor domains is 90%, with 

details of 90% cognitive, 97% affective and 89% 

psychomotor by applying the method Project Based 

Learning, these results indicate that The learning 

experience provided to students during the online 

learning period is not inferior to face-to-face learning. 

The success of students' learning experiences is also 
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inseparable from the readiness of the teacher in 

designing online learning that is used, as is the case 

with[16] where the application of the model project-

based learning requires careful preparation, the 

teacher should be able to choose the right topic 

according to the model project-based learning so that 

creativity and students' self-confidence in learning 

can be obtained better.  

PjBL has several advantages including 1) 

facilitating students to collaborate on conceptual 

understanding, applying initial knowledge, and 

higher-order thinking skills; 2) enable students to 

show higher abilities; 3) challenge students to solve 

real problems, be good collaborators; 4) motivate 

students, and 5) increase content knowledge, and 

meet the needs of students with various skills and 

learning styles [20]. 

Currently, technological advances are important 

for improving the quality of learning and research 

results. The research results are supported by various 

literature sources that can be accessed via the internet 

(online), and information in the form of discussion 

results is collected face-to-face offline. The 

combination of online and offline learning activities 

is called Blended Learning, which is a learning 

strategy by combining face-to-face learning and 

learning using online learning resources[21]. 

Blended learning fulfills all aspects to support the 

improvement of the quality of learning, has many 

positive impacts on the learning process but in its 

application, it has challenges including 1) Educators 

must have the ability or skills in using technology 

and require a lot of time in developing this learning 

method. Especially at the beginning of the 

implementation period, 2,) educators must be able to 

build material following the method and be able to 

build the learning process to answer and give 

statements in online classes[22]. Found that the 

learning experiences in an online environment 

brought about a positive attitude change concerning 

the use of the Web for learning among the students, 

regardless of the type of interaction[23]. found the 

use of this mixed learning environment to have a 

positive impact on reducing student dropout rates and 

improving their test scores[24]. besides mixed 

learning experiences can also strengthen students' 

understanding of the subject, improve and support 

their learning process[25].  

The results of the study[20] show that blended 

learning and PjBL are quite influential in increasing 

creative thinking skills, BL and PjBL are quite 

effective compared to conventional learning in 

increasing creative thinking in biology learning. In 

line with research[26]. 

Blended learning is a learning solution in era of 

the new normal at this time, because online learning 

is increasingly popular, as well as a mixture of 

learning[27], the online methods that can be used as 

using multimedia both synchronous (synchronous) 

and asynchronous (asynchronous). Synchronous and 

asynchronous online learning to determine learners' 

perceptions of learning experiences and learning 

performance there is no significant difference in 

student satisfaction with their online learning 

experience in the two online groups. Overall shows 

very positive feelings[28]. Because the purpose of 

distance learning is done to achieve quality learning. 

Blended learning has configured itself in a new 

normal by offering the potential to enhance the 

teaching and learning process in an educational 

environment that is more responsive to the lifestyles 

of contemporary learners[29]. According to Horn & 

Staker (2011) in [27]model blended learning that can 

be applied in online learning, namely the Online 

Platform Model where teachers and material are all 

online, with students taking courses remotely, face-

to-face with the teacher is still required. In line with 

Haughey's opinion in the current pandemic, the 

blended learning used is the model, Web course 

namely the use of the Internet for educational 

purposes, in which students and educators are 

completely separate and face-to-face is not required. 

All teaching materials, discussions, consultations, 

assignments, exercises, exams, and other learning 

activities are completely delivered via the Internet.  

The conditions of online learning in the new 

normal era certainly require teacher creativity and 

innovation in managing to learn, as well as the need 

for easy and flexible access to learning, so there is a 

need for the availability of teachers and students to 

carry out mixed learning. Using mixed learning 

allows the development of responsibility, criticality, 

teamwork, and autonomy of students, while one can 

innovate and make use of technology and information 

resources[30].  

The implementation of blended learning 

effectively increases learning independence and can 

be alternative learning that can be used during the 

Covid-19 pandemic. One of them is the e-learning 

that is presented by blended learning which is an 

extension of the classroom that can be accessed by 
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students anywhere and anytime[31]. Then this 

approach can also be supported by other platforms, 

such as LMS Google Classroom which provides 

support for Internet-based distance learning and 

supports the approach  Blended Learning in learning 

biology[32]. Blended learning can also maintain or 

increase access for large groups of students and result 

in better success rates[29]. 

3.2. Utilization of Support Platforms for The 

Continuation of The Online Learning 

Process during The Covid-19 Pandemic  

The current situation of the Covid-19 pandemic 

has allowed the government to implement measures 

in an effort to limit assembly and crowd activities. 

attempts or actions like this also interfere with the 

normal functioning of the school. Therefore, the 

government has certainly put in place alternative 

methods for teachers and students to continue face-

to-face learning into distance learning, namely by 

applying them online.  

In the education system there are 3 groups of 

resources, where these groups are divided according 

to their objectives, namely curriculum, professional 

development, and tools. In the three groups of 

resources that can support the implementation of 

online learning, namely curriculum resources. which 

in this curriculum includes lessons, videos, 

interactive learning modules. These curriculum 

resources directly support students in acquiring 

knowledge and abilities[33]. According to Reimers, 

et al (2020) several digital platform-based learning 

resources can be used to help teachers and students in 

learning biology online in Indonesia, namely as 

follows:  

3.2.1 Education Perfect  

Education Perfect is a learning platform that is 

adapted to the current curriculum, which includes 

science, mathematics, languages, etc. EP is created 

using a mastery model, which in the assessment will 

be adjusted to the learning progress of each student. 

the delivery of instructions on this platform can 

automatically select from material based on student 

competencies in various fields of study, and at 

various grade levels. The content that is developed 

will provide opportunities for students to be able to 

learn actively, think critically and independently, and 

collaboratively. besides, this platform can also be 

accessed by teachers. where the teacher can then 

access automated assessments and answers through 

demonstrations and peer reviews. Then for the 

assessment of student activeness, the teacher can see 

it through direct student involvement based on 

student participation in virtual classes.  

3.2.2 Ruangguru  

Ruangguru is a platform that provides free access, 

but not all content, only to online school tabs that 

include covered material for K-12. Through the use 

of this platform in helping students in online learning 

today, of course, it is expected to be able to support 

students' cognitive abilities in the realm of 

knowledge, then in students' interpersonal skills in 

the realm of group collaboration, as well as students' 

intrapersonal abilities in the realm of independence 

and responsibility.  

3.2.3 Zenius Education  

Similar to Ruangguru, Zenius is one of the largest 

EdTech platforms. This platform have many videos 

for preparatory examinations such as college entrance 

exams (UTBK) and national exams (UN). ZE also 

supports students’ cognitive abilities in the realm of 

knowledge, then students’ interpersonal skills in the 

realm of group collaboration, and then intrapersonal 

abilities in the realm of independence and 

responsibility. 

4. CONCLUSION 

Based on the results and discussion, it can be 

concluded that:  

a. Based on the results and discussion above, it can 

be concluded that an effective biology online 

learning strategy to be used or applied during 

the current pandemic is PjBL learning, and 

blended learning The application of these 

learning strategies can also improve learning 

result as cognitive, creative learning outcomes, 

thinking skills, learning satisfaction, and 

students learning biology independence;   

b. The platforms that can support online biology 

learning are education perfect, Ruangguru, and 

zenius education. These platforms help students 

gain additional knowledge from what educators 

have provided by being able to acquire 

cognitive (knowledge), interpersonal (group 

collaborative skills), and intrapersonal (work 

ethics and responsibility) abilities. 
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