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Abstract: Learning activities that can be applied to students are by providing innovative learning 

media so that students are encouraged to hone critical thinking skills and problem solving skills. 

The purpose of this research is to develop PBL based eco-website media on ecosystem material 

and analyze the improvement of critical thinking and problem solving skills of class X students 

of SMAN 1 Waringinkurung Serang district. The research method used is educational design 

research (EDR) using the Hannafin and Peck model which includes three stages. The need 

assessment stage shows that students need interesting media equipped with the presentation of 

images, videos, games, there are cases and media can be used anytime and anywhere without 

burdening smartphone memory. The design stage is carried out product design to produce eco-

website media by providing learning material features in the form of images, text, and videos. 

Cases are available and equipped with activities with the PBL approach, and interesting games 

are available. The development and implement stage produces PBL based eco-website media that 

is feasible to use, this is indicated by the acquisition of values given by media and material experts 

of 88.33% and 89.17%. The results of the small group readability test to students and educators 

obtained results of 91,80% and 95.83%, so the media is feasible to use in learning biology 

ecosystem material. The results of the implementation of learning using PBL based eco-website 

media in the experimental class were analyzed by MANOVA test which proved that PBL based 

eco-website media used in biology learning can improve students' critical thinking and problem 

solving skills on ecosystem material. Thus, the media developed, namely PBL based eco-website, 

is feasible to use and can improve students' critical thinking and problem solving skills on 

ecosystem material.       

 

Keywords: critical thinking, eco-website, ecosystem, hannafin and peck, manova, problem 

solving.    

 

▪ INTRODUCTION 

Learning is a teaching and learning process designed by educators to provide 

experiences for students in order to change behavior and improve their ability to think 

(Wagner, 2017). The success of the learning process can be influenced by many factors 

such as the physical condition of the school, classroom equipment, lesson plans, and 

especially learning media (Ozcan, 2021). The use of learning media in the teaching and 

learning process is an effort to increase the effectiveness of the learning process so that it 

can improve student learning outcomes (Sihombing et al., 2023; Winda & Dafit, 2021). 

Educators have limitations in making learning media due to lack of knowledge about IT-

based media (information technology) (Sihombing et al., 2023). Educators make simple 

media that contains a lot of text in slides, making it less attractive to students so that it 

inhibits students in integrating information and less attractive to student learning interests 

(Herting et al., 2019), Khaerunnisa et al., 2018, Roberts, 2017). 

The use of media in learning can have implications for higher-order thinking skills, 

such as students' ability to think critically and solve problems. Critical thinking and 

problem solving skills are considered as necessary abilities in life in the 21st century 
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(Ling et al., 2024). Curiosity and questioning are signs for students who think critically 

because students always try to find answers to the questions asked (Erdogan, 2019; Saleh, 

2019). The ability of students to find solutions so that problems can be solved as quickly 

and effectively as possible through the process of understanding and organizing 

information is called problem solving (Ling et al., 2024; Veríssimo et al., 2024). 

Improving students' critical thinking and problem solving skills is expected in 

biology subjects, one of the biological materials studied is ecosystem material. 

Ecosystems are closely related to the interaction between living things and the 

surrounding environment. Students are trained by developing their thinking in 

understanding the concept of ecosystems to explore critical thinking and problem solving 

skills that occur in the environment (Rahma & Windyariani, 2020; Shaw et al., 2019). 

Learning activities that can be applied to students are by providing innovative learning 

media so that students are encouraged to hone their critical thinking and problem solving 

skills, especially in ecosystem material. 

Based on the results of observations made at SMAN 1 Waringinkurung Serang 

Regency, it is known that students find it difficult in ecosystem material because the 

subject is too complex and many terms in the ecosystem are still not understood by 

students. As many as 40% of 40 students stated that they felt difficulties in learning 

ecosystem material, because the learning process was less interactive and less use of 

learning media. The difficulties felt by students have an impact on understanding a 

material so that it inhibits the critical thinking process and solving ability in solving a 

problem. Then learning tends to be teacher-centered so that students are less trained to 

ask and answer questions. Thus it is necessary to design learning tools that can support 

students' needs in learning. One way is to develop learning media that considers the 

context, characteristics and needs of students so that the success of the learning process 

can be achieved, especially in improving students' critical thinking and problem solving 

skills. Alternative media developed to be used in the learning process is website media. 

Website media has very good attractiveness (Sadikin et al., 2020). One of the 

facilities that can be used in creating a website is google sites. The selection of google 

sites web media is based on free creation, the availability of various features that can be 

used, and can be accessed easily by students via laptops and cellphones. Google sites can 

be utilized by educators as learning media in the form of websites to provide interesting 

learning for students. The media is named eco-website media based on problem-based 

learning. The name eco-website is a website that contains ecosystem content that will be 

presented by combining images, writings, videos, sounds and so on. The development of 

this learning media uses a problem-based learning (PBL) approach, which is a learning 

model that involves problems in everyday life so that students learn to think, so that it can 

improve critical thinking and problem solving skills (Mertasari & Ganing, 2021; 

(Mondal, 2020; Pebriyani, 2020). Thus, this research focuses on developing problem-

based learning-based eco-website media on ecosystem material to improve students' 

critical thinking and problem solving skills.      

 

▪ METHOD 

Participants 

The subject for the needs analysis of this research is class XI of SMAN 1 
Waringinkurung Serang Regency as many as 40 students. The subject of the product 
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readability test was conducted on a small group of 36 students in class X of 2023/2024 
and 2 educators by applying simple random sampling technique. The subject of the 
product effectiveness test was carried out on 2 experimental groups and 2 control groups 
by applying simple random sampling techniques, then 66 out of 80 students were selected. 
The number of samples was determined based on calculations using the Slovin formula. 

 
Research Design and Procedures 

This research uses the educational design research (EDR) or Research and 
Development (R&D) method by developing problem based eco-webaite media on the 
topic of ecosystems. This research uses the Hannafin and Peck development model which 
consists of three phases, including the Need Assessment phase which aims to determine 
the needs and problems of students and educators in carrying out the biology learning 
process at school. The design phase aims to create a learning media design based on the 
results of the needs analysis. The development and implementation phase aims to develop 
products that can be implemented, in this phase the media that has been completed is 
assessed by media and material expert validation tests and continued with a readability 
test to educators and students as media users. all phases involve an evaluation and revision 
process. After that, the media is implemented to test the effectiveness of the media with 
a nonequivalent control groups design pretest-postest. 

 
Research Instruments 

The research instruments used to collect research data consisted of, (a) the 
feasibility of problem-based eco-website media on the topic of ecosystems was assessed 
using instruments in the form of 1) media expert feasibility sheet consisting of 5 indicators 
with a total of 26 items regarding the feasibility of learning media, 2) material expert 
feasibility sheet consisting of 3 indicators with a total of 15 items regarding the feasibility 
of material on the media, 3) educator readability test sheet totaling 15 items regarding the 
feedback response of biology educators to the media, 4) student small group readability 
test sheet totaling 14 items regarding the feedback response of students' views on the 
media. (b) the effectiveness of problem-based eco-website media on the topic of 
ecosystems was assessed using a test instrument consisting of 1) critical thinking 
assessment instrument consisting of 6 indicators adapted from Facione, (2015) namely 
indicators a) regarding interpretation, b) analysis, c) evaluation, d) inference, e) 
explanation, f) self-regulation. Each critical thinking indicator is represented by 1 item 
each. 2) the problem solving assessment instrument consists of 4 indicators adapted from 
Polya, (2004), namely indicators a) regarding understanding the problem, b) devising a 
plan, c) carrying out the plan, d) looking back. Each problem solving indicator is 
represented by 1 item each. 

The items used have been tested for validity and reliability using SPSS software 
version 25. Test the validity of critical thinking and problem solving instruments using 
Pearson product moment correlation. The validity test aims to determine the valid value 
or not of the question items determined from a significance value of 0.05. This test will 
obtain r count from the pearson correlation table, then the results of r count will be 
compared with r table. The validity criteria if r count> r table then the item is declared 
valid while if r count < r table then the item is declared invalid. Then the reliability test 
aims to measure the level of consistency or not of the items to determine the results of 
data in the form of real or fact. if it is said to be reabel has a value of more than 0.60. 
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Reliability is reviewed from the calculation of the Reliability Statistics results, namely 
the Cronbach Alpha value. Based on the results of the reliability test on the question of 
critical thinking ability obtained a Cronbach Alpha value of 0.668 on the question of 
problem solving ability obtained a Cronbach Alpha value of 0.611, so the question is 
declared reliable. 

 
Data Analysis Technique 

Data analysis techniques are carried out in various stages, the first stage is the 
feasibility test instrument for media experts and material experts, as well as readability 
tests on small groups of students and educators using a modified likert scale from 
Riduwan, (2008) including (1) very bad, (2) not good, (3) good, (4) very good. The results 
of the calculation of the feasibility of problem-based eco-website products are interpreted 
based on the product feasibility test interval score as follows: (1) score 81% - 100% (very 
feasible), (2) score 61% - 80% (feasible), (3) score 41% - 60% (fair), (4) score 21% - 40% 
(less feasible), (5) score 0% - 20% (very less feasible). 

The second stage of the pretest-posttest data was analyzed using the N-Gain test to 
see the difference and increase in each indicator of critical thinking and problem solving 
of the experimental and control groups. Then the prerequisite tests were carried out, 
among others: multivariate normality test, linearity test, multicollinearity test, variance 
homogeneity test, covariance matrix homogeneity test. Furthermore, hypothesis testing 
was carried out using MANOVA statistical analysis to measure the effect of independent 
variables on a number of dependent variables simultaneously. The MANOVA test used 
is a univariate test to review whether there are differences or not in the variables used. 
After that, a multivariate test was conducted to see the increase in the dependent variable.  
 

▪ RESULT AND DISSCUSSION 

Description Of Eco-Website Media Characteristics 

The product developed in this study is a PBL based eco-website learning media on 

ecosystem material for class X SMA. The preparation of eco-website media starts from 

making templates on the header of the eco-website using google sites while the 

illustrations used adopt from the canva application. 
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Figure 1. Display of PBL based eco-website media 
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The PBL based eco-website media design developed provides a variety of features. 

These features are made to make it easier for users to access the next page. Surachman, 

(2013) concluded that features or icons make it easy for users to open the desired page 

without having to search one by one. The student attendance feature is made through 

google form then the link is inserted on the eco-website as a presence tool for students. 

The arrangement of topics is presented in the form of text and images that contain 

explanations of ecosystem topics and there are videos connected to YouTube through the 

links that have been inserted. Ecosystem topics are presented in the topic features 1) 

ecosystem features and its components, 2) biogeochemical cycle features. Each feature is 

available problems in the form of cases related to the topic of ecosystems. 

The case must be discussed by each group of students by following the PBL 

learning procedures that have been available on the eco-website media including problem 

orientation, organizing students to learn, guiding investigations, developing and 

presenting work, analyzing and evaluating. The procedure of learning activities makes 

students interactive. This is characterized by the active contribution of students through 

discussions in providing responses, solutions related to problems in cases presented on 

eco-website media. In addition, ecosystem topic is available on the eco-website media 

presented in the form of images, writings, and videos that can be accessed easily to help 

solve cases about ecosystems. This can provide encouragement for students to read more 

and find out about the material being studied so that they can easily understand the 

ecosystem topic. 

The arrangement of the material is presented in the form of text and images that 

contain explanations of ecosystem topic and there are videos connected to YouTube 

through the links that have been inserted. Mayer, (2017) stated that using a combination 

of text, images, and videos in learning media can improve student understanding. There 

are more positive results observed in students when using learning media that combines 

images and words than students who only use media in the form of words. (Abdulrahaman 

et al., 2020; Chen & Liu, 2008). 

The learning material feature also provides a comment column as a facility for 

interaction between users via online, but PBL based eco-website media is applied directly 

in the classroom so that more direct interaction occurs. Then there is also a games feature 

that is directly connected to the wordwall which makes learning more fun, games are 

made by including cases about ecosystems that must be resolved by students, this 

encourages students' thinking activities to be more critical. It is also supported by the 

availability of a problem practice feature containing questions with critical thinking and 

problem solving aspects, in addition to the self-reflection feature that provides questions 

about student understanding in learning ecosystem material. Then there is a glossary 

feature containing terms contained in ecosystem material to help students' memories in 

interpreting terms related to ecosystems so that they can increase student understanding. 

The bibliography feature contains various sources used in compiling ecosystem material. 

The profile feature contains the contact name of the PBL based eco-website media 

compiler that can be contacted. The PBL based eco-website media that has been tidied up 

is then set to create a website link so that it can be accessed by users. 
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Product Feasibility 

The eco-website media that has been developed is assessed by media experts and 

material experts, to provide criticism and suggestions on the feasibility and suitability of 

the media needed by students. The media that has been revised in accordance with the 

suggestions of the experts was then assessed by media experts and material experts. The 

media feasibility test assessment from both experts based on five aspects of assessment 

obtained an average value of 88.33% with a very feasible category. Therefore, it is known 

that the media developed, namely PBL based eco-website, is very feasible to use. The 

criticisms and suggestions given by learning media experts are “the title of the media 

should include PBL based. Then on each feature page there is no back icon, the icon 

should be given to make it easier for users to return to the previous page. In the material 

features section in the form of text, one page should be inserted with video features to 

make it easier for users to access the desired type of material. Presentation of problem 

cases regarding ecosystems should be presented directly on the eco-website so that users 

can still access the media on that page without having to move to the google drive section. 

The games section is arranged by inserting cases that can be analyzed by the user in order 

to increase the user's understanding of the ecosystem. After revision, the eco-website 

media is suitable for use in schools for biology learning with revisions according to the 

input that has been given”. 

Next is the material assessment on PBL based eco-website media. The results of 

the material assessment from the material expert found that the ecosystem material as a 

learning resource contained in the PBL based eco-website media is very feasible to use. 

This is indicated from the assessment of three aspects obtained an average value of 

89.17%. Criticisms and suggestions given by material experts include “an explanation of 

PBL-based eco-website media should be given by explaining the benefits of the various 

features provided. Linking previously learned topics with ecosystem topics. Include 

examples of the types of interactions in the ecosystem and include the source of the 

images used on the topic. The material expert stated that the ecosystem material in this 

media is suitable for implementation in schools with revisions according to the 

suggestions that have been given”. 

The next stage is a readability test to determine the response of educators and small 

groups of students after using PBL-based eco-website media. The readability test (small 

group trial) was conducted on 40 class X students of class 2023/2024 and 2 educators 

who taught biology class X of the Merdeka curriculum. Based on the assessment given 

by educators from three indicators, the average score was 95.83% with a very feasible 

category. Educators respond by providing suggestions so that the images on the media 

feature buttons can be more creative to attract learners' interest in accessing each feature 

available on the media, but the material presented is interesting and structured and neat. 

This is in line with the principle of coherence, which is the principle that presents learning 

material in an organized and cohesive manner so that it is more easily understood by 

learners (Mayer, 2017).  

The readability test was also conducted on students, the assessment given from 

three indicators obtained an average value of 91.80% with a very feasible category. 

Students responded that the PBL based eco-website media on the topic of ecosystems is 

good, interesting to use, there are games that are easily accessible, can be used anytime 

and anywhere, the ecosystem material presented is easy to understand, and helps in the 
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process of independent and group learning. The use of web-based learning can make the 

teaching and learning process more effective and interesting (Yulianeta et al., 2022). 

 

The Media Effectiveness On Students' Critical Thinking And Problem Solving Skills 

PBL based eco-website media that has been conducted small group trials and has 

been revised according to responses from educators and students so as to produce learning 

media that is ready to be implemented in the experimental class. This implementation is 

done to determine whether or not there is an increase in students critical thinking and 

problem solving skills after using PBL based eco-website media in the experimental 

group, as a comparison is the control group using a website from gramedia.com. The 

experimental and control groups conducted pretest and postest to determine the 

differences in the results of critical thinking and problem solving skills of students. The 

following are the results of the analysis of critical thinking indicators on the use of PBL 

based eco-website media in the experimental group which includes indicators of 

interpretation, analysis, evaluation, inference, explanation, self-regulation. 

 

 
Figure 2. Experimental group critical thinking indicator results 

 

 
Figure 3. control group critical thinking indicator results 
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Figure 4. Experimental group critical thinking indicator N-Gain score 

 

 
Figure 5. Control group critical thinking indicator N-Gain score 
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and motivate students to learn (Zulhelmi et al., 2017). In the learning process, students 

are directed to describe an event about the ecosystem, express perceptions or opinions, 

and evaluate the results of decisions that have been made on a case. This can encourage 

critical thinking activities in students (Facione, 2020).  

Critical thinking skills are needed to solve problems, and problem solving can help 
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includes indicators of understanding problems, devising a plan, carrying out the plan, 

looking back.  

 

 
Figure 6. Experimental group problem solving indicator results 

 

 
Figure 7. Control group problem solving indicator results 

 

 
Figure 8. Experimental group problem solving indicator N-Gain score 
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Figure 9. Control group problem solving indicator N-Gain score 

 

Critical thinking skills are needed to solve problems, and problem solving can help 

develop critical thinking. The following are the results of the analysis of problem solving 

indicators on the use of PBL-based eco-website media in the experimental group which 

includes indicators of understanding problems, devising a plan, carrying out the plan, 
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solving ability is the understanding problem indicator from 52.27% to 82.95% with an 

increase in the N-gain score of 0.64 medium criteria, and the second highest indicator is 

carrying out the plan from 54.55% to 79.17% with an N-gain increase score of 0.54 

medium criteria. In contrast, the results obtained by the control group on each indicator 

of problem solving were low. This is because the eco-website media is integrated with 

problem-based learning steps that can direct students to carry out the learning process 

systematically and independently. The PBL approach can help and develop students' 

problem solving skills (Yew & Goh, 2016). The material feature on PBL based eco-

website media contains a description of the ecosystem topic provided in the form of text, 

images, and videos to form knowledge and can make it easier for students to understand 

the material in the learning process that involves various senses (Mayer, 2014). Students 

are also introduced to cases so that students clearly understand the problem being studied. 

The case presented is of course related to real problems and ecosystem material to be 

studied. The reaction given by the students was very enthusiastic to read and analyze 

involving vision and understanding the written case. The presentation of problems that 

can be seen or even felt can arouse interest and motivate students' curiosity (Arends, 

2012). Thus there is an increase in critical thinking and problem solving skills after using 

PBL based eco-website media. 

Next, the prerequisite test is carried out which consists of multivariate normality 

test, linearity test, multicollinearity test, variance homogeneity test, covariance matrix 

homogeneity test. Multivariate normality test using the Mahalanobis test. The following 

is a scatterplots image of the results of the multivariate normality test of the pretest data 

of the experimental group and control group can be seen below. 
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Figure 10. Scatterplot of experimental 

class posttest 

 

Figure 11. scatterplot of control class 

posttest 

 

Based on Figure 2 and Figure 3, it shows that the Mahalanobis scatterplot tends to 

form a straight line from the bottom left to the top right, so the data is declared normally 

distributed. Furthermore, a linearity test was conducted to determine the linearity of the 

two dependent variables, namely critical thinking and problem solving in the 

experimental and control classes. The following scaterplott of linearity test results can be 

seen in Figure 4. 

 

  
Figure 13. Scaterplott of linearity test results 

 

Scatterplott was generated to analyze the linearity of the relationship between 

critical thinking and problem solving in the experimental and control classes. The 

scatterplot results show that critical thinking and problem solving show a linear 

relationship in the experimental and control classes. Furthermore, the multicollinearity 

test results from the critical thinking and problem solving variables obtained a Tolerance 

result of 1.00 and a VIF value of 1.00. Based on the multicollinearity test decision making 

by looking at the Tolerance value which obtained a result of 1.00 greater than> 0.10 then 

looking at the results of the VIF value, namely 1.00 smaller than < 10.00, it is stated that 

there is no multicollinearity. Furthermore, the results of the critical thinking variance 

homogeneity test obtained a result of 0.64 while problem solving obtained a result of 

0.07, this shows that the significance value of critical thinking and problem solving skills 

is homogeneous or has the same variance because it is greater than 0.05. Then the results 
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of the homogeneity of the covariance matrix obtained a significance value of 0.13 > 0.05, 

this indicates that the covariance matrix of the dependent variable is classified as 

homogeneous or has the same variance. Thus the next stage can be done hypothesis 

testing using the MANOVA test. 

The MANOVA test applied is a univariate test and a multivariate test. Based on the 

results of the univariate test, it is known that there are differences in the results of critical 

thinking and problem solving whose learning uses PBL-based eco-website media rather 

than using the gramedia.com website. This can be seen from the acquisition of a 

significance value of 0.00 < 0.05. Multivariate test results seen based on the value of 

Pillai's Trace, Wilks' Lambda, Hotelling's Trace, Roy's Largest Root obtained a 

significance value of 0.00 < 0.05. This proves that there is an increase in critical thinking 

skills and problem solving skills of students in the use of PBL-based eco-website media 

in SMA Negeri 1 Waringinkurung Serang District. 

The learning process using PBL based eco-website media is efficient because it 

attracts students' attention so that students are actively involved in the learning process. 

PBL-based eco-website media designed using google sites is practical and easy to use 

because it provides various features needed for learning, so it attracts students' interest in 

learning to build knowledge and can improve student learning outcomes (Maharani et al., 

2024; Orooji & Taghiyareh, 2015; Ramadannisaa & Hartina, 2021). 

PBL based eco-website media is designed using google sites to improve critical 

thinking and problem solving skills by presenting interesting ecosystem content and 

paying attention to students cognitive load. The material feature contains descriptions of 

ecosystem material provided in the form of text, images, and videos to form knowledge 

and can facilitate understanding in the learning process that involves various senses 

(Mayer, 2014). The eco-website media also contains stimulus in the form of 

apperceptions and cases about ecosystems to stimulate students' critical thinking activities 

and problem solving. This is shown in the PBL stages section contained in the eco-website 

media. Students are encouraged to identify problems, analyze, express opinions, and 

evaluate things that have been found and discussed with their groups (Nurtanto & Sofyan, 

2015).  

The initial part of the learning material features an apperception that assists 

educators in stimulating students' prior knowledge of the material to be learned. 

Apperception is one of the processes aimed at building thinking and efforts to deepen 

understanding and focus students' attention as the first step in learning. (Florio, 2012; 

Octaviani et al., 2020). Jean Piaget stated that students can adjust themselves by 

assimilation, which occurs when individuals combine new information into existing 

knowledge, then accommodation, which occurs when individuals adjust to new 

information (Panggabean et al., 2021). Apperception is directly communicated in class 

by involving PBL-based eco-website media. This makes it easier for students' working 

memory to process information that has been previously known and stored, even if it is 

no longer intact in long-term memory, the process of absorbing new information becomes 

easier so that students more quickly understand the material being studied (Sweller, 

2011). In addition, the learning materials feature provides learning activities with an 

approach of problem based learning. 

The problem-based learning approach is packaged through eco-website media in 

which there are cases about problems raised from real life and related to ecosystem 
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material to train students in thinking critically and being able to solve a problem. The 

problem in the case becomes the starting point of the learning process, presenting a factual 

problem situation for investigation.(Graaff & Kolmos, 2003). Students conduct 

investigations to find solutions by discussing the problems of the case, so as to encourage 

students to analyze and identify problems, collect information, make conclusions, and 

draw conclusions (Arends, 2012). Problem-based learning activities help students 

develop and improve their critical thinking and problem-solving skills (Arends, 2012; 

Camp et al., 2014; Graaff & Kolmos, 2003; Lubis & Rahayu, 2023). PBL based eco-

website media is also equipped with game features used to build interest and encourage 

students to learn, so that students are not easily bored or saturated during the learning 

process. (Panggabean et al., 2021). 

PBL based eco-website media also provides a practice question feature that contains 

description questions because students need integrative abilities in forming answers. This 

feature is equipped with a “back” button to make it easier for users to access the 

destination page. This practice question is done by students to find out the extent to which 

students understand ecosystem material and can hone students' critical thinking and 

problem solving skills on ecosystem material. The exercise questions made refer to the 

indicators of critical thinking and problem solving. After working on this exercise, 

students may be able to fulfill their intellectual needs and develop their potential by 

applying the knowledge they already have (Pohan, 2020).  

Critical thinking and problem solving skills of students can be formed with the 

support of PBL-based eco-website media. Based on learning activities using PBL-based 

eco-website media, it turns out to provide results that can improve students' critical 

thinking and problem solving skills. This is evidenced by an increase in student learning 

outcomes through practice questions conducted after learning activities take place and 

supported by the results of filling out a self-reflection questionnaire which states that 

students have understood various ecosystem concepts. The use of PBL-based eco-website 

as learning media is well implemented. The problem-based learning (PBL) approach 

contained in the eco-website media makes students directly involved in solving real-

world problems, encouraging the development of key critical thinking and problem 

solving skills (Arends, 2012; Camp et al., 2014; Graaff & Kolmos, 2003; Nurtanto et al., 

2019). Learning activities using PBL-based eco-website media allow students to learn 

ecosystem material repeatedly both visually and audio-visually. Robert M Gagne stated 

that repetitive learning occurs information storage, which is stored in the short term and 

then processed in the long term, through repetition of information in short-term memory 

can be transferred to long-term memory and can recall or recall information in memory. 

(Panggabean et al., 2021). 

PBL based eco-website media is able to maximize learning activities because it has 

directed learning steps and makes the learning atmosphere more active. Visualization of 

material in PBL-based eco-website media makes it easier for students to understand and 

remember the description of the ecosystem concept. This can encourage students to 

explore the concept of ecosystems that can be utilized for active learning by accessing 

various features available in the eco-website media. PBL-based eco-website stimulates 

critical thinking and problem solving in problem-oriented situations and can facilitate 

students in investigation, discussion, and finding the information needed (Arends, 2012 ; 

Nurtanto & Sofyan, 2015). 
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The advantages of PBL-based eco-website media products include, (1) the 

developed media is interesting because it is equipped with learning flow, pictures, videos, 

and games. (2) the media is equipped with critical thinking and problem solving exercises 

so that it can support to empower students' critical thinking and problem solving skills. 

(3). Easily accessible using a laptop or cellphone and does not take up memory storage 

space on a laptop or cellphone. (4) Help students learn independently by accessing PBL-

based eco-website anytime and anywhere. PBL based eco-website media is inseparable 

from the shortcomings that are owned, among others, (1) the user / user must know the 

media link to be able to access. (2) the media needs to be connected to the internet to be 

accessed. (3) the display is less organized if accessed using a cellphone. 

 

▪ CONCLUSION 

Based on the research results of PBL based eco-website media developed using the 

Hannafin and Peck model, it can be concluded that it is very feasible to be used as a 

biology learning media. The assessment of media and material expert validators obtained 

very feasible results to be applied at school, the application of PBL based eco-website 

media showed significant results in improving students' critical thinking and problem 

solving skills on the concept of ecosystems. 

Suggestions for further research can develop website media with other biology 

materials or different subjects. Further website media development can integrate with 

other learning models such as discovery learning, project-based learning (PJBL), Inquiry 

Based Learning and so on. In addition, other variations are needed to develop media that 

can improve students' abilities from various domains in the 21st century.    
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