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The Project-Based Learning (PjBL) model is oriented to problem 

identification, project implementation, and product presentation. This 

study aims to determine the effect of PjBL learning models and 

conventional learning on the understanding of student concepts, retention, 

and social attitudes of students of SMA 1 Ambon. The sample in this 

study were students of class XI IPA-1, totaling 39 students, and class XI 

IPA-3, totaling 39 students in the 2017/2018 Academic Year. The research 

design used was a nonequivalent pretest-posttest control group design. 

Data analysis uses inferential statistics, namely the One-Way ANOVA 

test. One-Way ANOVA test results showed that the significant value of 

understanding concepts, retention, and social attitudes was 0,000<0.05. 

Based on the results of the study, it was concluded that there was an 

influence of the learning model on the understanding of concepts, 

retention, and social attitudes of Grade XI students of SMA 1 Ambon in 

studying the concept of the excretion system. 

Keywords: project-based learning, understanding of concepts, retention, social 
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INTRODUCTION 

 

Project-Based Learning is a learning model that uses problems as the first step in 

gathering and integrating new knowledge based on its experience in real-life activities. 

Project-Based Learning (PjBL) requires a comprehensive teaching approach in which the 

student learning environment is designed so that students can investigate authentic issues. 

In PjBL, students are given a complex, quite difficult, complete, but realistic project and 

then given enough help so that students can complete the task. The PjBL model is 

project-based learning to solve contextual problems in innovative and unique ways, and 

produce the output presented (Patton, 2012; Winarti & Nurhayati, 2014, Trianto, 2014; 

Jagantara et al., 2014). Projects carried out by students can be done individually or in 

groups within a certain period with the final result in the form of products. The product is 

then presented with various creativity that students have. 

http://dx.doi.org/10.30998/formatif.v10i2.5947
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PjBL models have been used by researchers in improving concept understanding 

(Sastrika et al., 2013; Yance et al., 2013; Rumahlatu & Sangur, 2017). Understanding 

concepts is one component in the cognitive domain. Pardo (2004) defines understanding 

concepts as a process of digging and defining meaning through communication. Students' 

understanding of concepts can be formed through interaction between teachers and 

students and peers. Through a good concept learning design, a person (directly or 

indirectly) will understand a previously unknown concept (Meyer & Land, 2005). 

Understanding concepts in biology learning can be developed through 

experimentation with an accurate observation so that situationally students engage 

actively and independently. Engaging directly is momentum so that students can 

remember and construct creative ideas towards the concepts studied so that they are 

stored longer in long time memory. According to Bhinnety (2008), that information 

stored in long-term memory is permanent, as it comes from firsthand experience. This 

does not mean that there is never any loss of information or forgetting the concepts 

studied, but the process of transforming the concept from short-time memory to long time 

memory (retention) may have led to the loss of the studied concepts.  

An educational process is a form of social interaction so it is very natural if 

teachers or educators try to analyze the process in the form of sociology in the form of 

relationships between people and families, schools, and communities. Students' social 

attitudes can affect the completeness of learning in class, the higher the social attitude 

then the higher the learning completed as well as vice versa (Sufahmi & Safitri, 2017). 

Social attitudes are not expressed by one but are noticed by people in his group. An 

example is a way students communicate and help each other. 

Social attitudes are needed to establish relationships with others in daily life. Social 

attitudes are an act of a person to live in his community such as helping each other, 

mutual respect, interacting with each other, and so on. Gusti (2017) reports on aspects of 

social attitude scoring namely: Discipline, Honesty, Manners, Perseverance, 

Responsibility, Teamwork, Confidence, and Tolerance. Social attitudes are actions that 

can overcome various problems that exist in society by thinking together. By having a 

good social attitude in learning, the learning process will run well and students' learning 

outcomes will improve. 

The biology learning process that occurs during this time in school has a tendency: 

repetition and memorization, students learn to fear wrongdoing, less encourage students 

to think creatively, and rarely practice problem solving (Yustyan et al., 2015). Teachers 

are also still implementing conventional learning systems (Latief et al., 2014), although 

the learning process has now been implemented from the 2013 curriculum. Whereas the 

2013 Curriculum hints at every teacher implementing the learning process by applying a 

scientific approach by utilizing various learning resources (Susilo, 2016). Therefore in the 

learning process that implements curriculum 2013, every activity carried out in learning 

in school and outside in co-curricular and extracurricular activities occurs the learning 

process to develop morals and behaviors related to attitudes (Lestari & Sukanti, 2016). 

Based on the results of interviews and observations before data collection was 

conducted at SMA 1 Ambon, it was obtained information that teachers have used various 

cooperative learning models in biology learning, including student teams achievement 

division, numbered head together, and problem-based learning. However, the PjBL model 

has not been used to defend the concept of biology. Also, information obtained that 

students of grade XII IPA consisting of 4 classes identified that biology subject matter 

that has been studied in grade XI, obtained data 80% of students still consider the organ 

system, especially the excretion system is difficult material. The excretion system is 

difficult to study on the grounds of too much material and has new biological terms that 

sound foreign and many of the material are abstract. In developing the understanding of 
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concepts and retention and social attitudes of students in biology learning, it can be 

facilitated by using varied and innovative models, strategies, and learning methods to find 

solutions to a problem, so that this research is important to know the influence of PjBL 

model on understanding the concept, retention and social attitude of grade XI students 

IPA SMA 1 Ambon. 

 

 

METODE 

 

This research is a quasi-experiment study to find out the influence of PjBL learning 

models and conventional learning on the understanding of student concepts, retention, 

and social attitudes of high school students 1 Ambon. The research design used is a 

nonequivalent pretest-posttest control group design involving retention (Table 1). 

 

Table 1. Research Design 

Group Pretest Treatment Posttest 
Retention 

(1 Week) 

Retention 

(2 Weeks) 

Experiment O1 XMPBP O2 ORE1 ORE2 

Control O1 XPKVL O2 ORK1 ORK2 

 

This research was conducted at SMA 1 Ambon in the 2017/2018 School Year. The 

population in this study is all grade XI students of SMA Negeri 1 Ambon which consists 

of 4 classes with a total of 157 students. The samples in this study were students in grade 

XI IPA-1 (experiment class) and XI IPA-3 (control class), with a sample count in each 

class of 39 so that the total sample was 78 students. For the determination of research 

samples, purposive sampling techniques are used, based on the following considerations: 

1) researchers hope that this study can be done effectively; 2) adjustment to learning time; 

3) Researchers selected two classes as a relative research sample of their abilities not 

different, so it can be used precisely to know the influence of learning models on the 

understanding of concepts, retention and social attitudes of students. 

This research was used to test and non-test instruments. Test instruments include 

concept comprehension tests and student retention measuring tests. The student's 

conceptual understanding and retention test instrument consists of multiple-choice 

questions. The implementation of tests to measure the understanding of student concepts 

is carried out at the beginning and end of the meeting. To find out the retention of 

students, then the implementation of the test is carried out one week after the concept 

comprehension test is carried out. Non-test instruments used to measure students' social 

attitudes, namely observation sheets with indicators including honesty, the attitude of 

responsibility, and attitude of teamwork. The scoring scale uses four answer options with 

a score of (4) always, (3) often, (2) sometimes, and (1) rarely. PjBL model is 

implemented with the following steps: (1) the teacher presents a problem, (2) The student 

identifies the problem from the teacher with the group, (3) the teacher submits the project 

to be done to solve the problem, (4) the teacher guides the student to create a three-

dimensional product about the excretion organs, (5) the student makes a three-

dimensional product, and (6) the student presents the results of the project to another 

group. Meanwhile, conventional learning is carried out according to the usual stages 

performed by teachers. 

Data analysis uses inference statistics, namely the One Way ANOVA test to 

determine the influence of PjBL learning models and conventional learning models on the 

understanding of students' concepts, retention, and social attitudes, with criteria if the 
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probability value or significance is <0.05, then it can be said that there is no influence 

between free variables on partially bound variables, but if the significance is >0.05, then 

it can be said that there is no significant influence between each variable free of bound 

variables. Before the One Way ANOVA analysis was conducted, prerequisite tests were 

conducted using normality and homogeneity data tests. For data analysis, use the SPSS 

18.0 program. 

  

 

RESULTS & DICSUSSION 

 

Results 
 

Before the analysis of the hypothesis test, the data normality and homogeneity test 

is first conducted. Test the normality of the data using the One-Sample Kolmogorov-

Smirnov Test, the results show that the data is distributed normally. Test homogeneity 

data using Leven's Test of Quality of Error Variances, the results show that the data 

comes from a homogeneous population.  

ANOVA's One Way test results to determine the influence of PjBL models and 

conventional learner models on students' understanding of concepts, retention, and social 

attitudes. The test result of One-Way ANOVA shows that Fhit is 13,396 with a 

significant value of 0.000<0.05. Based on these results, there is an influence of the 

learning model on understanding the concept of student excretion system material in 

grade XI students IPA SMA 1 Ambon. Therefore, further tests were conducted using 

LSD to determine the difference between each learning model and the understanding of 

student concepts.  

The results of further LSD tests show that there is a difference in notation between 

PjBL learning model (notation a) and the conventional learning model (notation b) to 

understanding the concept of SMA Negeri 1 Ambon students. This proves that students 

taught using PjBL learning models have a better understanding of concepts than students 

taught using conventional models. 

The test result of One-Way ANOVA shows that Fhit is 58,679 with a significant 

value of 0.000<0.05. Based on these results, there is an influence of the learning model 

on the retention value of students of excretion system material in grade XI students IPA 

SMA 1 Ambon. Therefore, further tests were conducted using LSD to determine the 

difference between each learning model and student retention. 

Further LSD test results show that there is a difference in notation between PjBL 

learning model (notation a) and the conventional learning model (notation b) against 

retention of SMA 1 Ambon students. This proves that students taught using the PjBL 

learning model have better retention scores than students taught using conventional 

models. 

The test result of One-Way ANOVA shows that Fhit amounted to 74,993 with a 

significant value of 0.000<0.05. Based on these results, there is an influence of the 

learning model on the social attitudes of students of grade XI IPA SMA 1 Ambon. 

Therefore, further tests were conducted using LSD to determine the difference between 

each learning model towards students' social attitudes. 

The results of further LSD tests show that there is a difference in notation between 

PjBL (notation a) learning model and conventional learning model (notation b) towards 

the social attitudes of SMA 1 Ambon students. This proves that students who are taught 

using PjBL learning models have a better social attitude than students who are taught 

using conventional models. 
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Discussion 

 

The Influence of Learning Models on Student Concept Understanding 

 

Based on the analysis of data using the ANOVA one way test (Table 3) obtained a 

significant value of understanding the concept of 0,000<0.05, this means that the learning 

model affects understanding the concept of student excretion system material in grade XI 

students IPA SMA 1 Ambon. According to Kurniawan et al. (2018), the PjBL learning 

model is supported by constructivist learning theory, where learning emphasizes more so 

that students build their knowledge through their own experience. Surya et al. (2018) 

further argue that students are required to work autonomously to construct their studies so 

that each process students gain experience in-person to help students form their 

understanding. In addition to emphasizing the theory of constructivist learning, PjBL 

learning model also has learning stages that can direct students to empower students' 

understanding. Students will identify concrete problems and design project learning 

designs that include the manufacture of excretion organs in three-dimensional form. At 

the implementation stage of the project students actively perform the three-dimensional 

product, then actively present the structure and function of each of the excretion organs. 

The same is also said by Perta et al. (2017) that the learning process should be able to 

engage students to actively participate so that students can engage their cognitive, then 

can develop students' understanding of the materials they learn. Meanwhile, Rumahlatu 

and Sangur (2017) added that as long as students are actively carrying out project 

activities, students can connect the concepts that have been learned with the student's 

contextual experience so that an understanding of the student's concept can be formed. 

In other sis, the results of further LSD (Table 4) tests show that there are significant 

differences (different notations) towards understanding student concepts taught using 

PjBL learning models and conventional learning models. PJBL's learning model is 

oriented towards determining problems, compiling hypotheses, conducting investigations, 

interpreting results, and communicating the project's work products. Through a series of 

project stages, the understanding of the concept of SMA 1 Ambon students experiment 

class can be formed. The results of this study are supported by Rumahlatu and Sangur 

(2019) that the application of PjBL learning model, the results show understanding of 

student concepts that are different from conventional learning commonly used by 

teachers. Learning using PjBL learning model also provides a learning experience that is 

different from conventional and meaningful learning for students. Rohana and Wahyudin 

(2016) added that meaningful learning can train students to think and increase students' 

interest in learning. Construction of learning with meaningful experience is a way to 

improve understanding of concepts better when compared to conventional learning. The 

same results were found by Fajrina et al. (2018) which states that students can find 

concepts and better adapt knowledge through given projects, this is due to the 

optimization of group work in project completion through various experiments. 

 

The Influence of Learning Models on Student Retention 

 

Based on the analysis of data using the ANOVA one way test (Table 5) obtained a 

significant score of 0,000<0.05, this means that the learning model affects the retention of 

students of the concept of excretion system in grade XI students of IPA SMA 1 Ambon 

(Table 5). According to Silmiati (2017) that meaningful learning has the potential to 

increase student retention. The learning process using the PjBL model helps students of 
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SMA Negeri 1 Ambon pack the concepts of the excretion system in their memory well. 

The development of a learning process oriented towards the creation of a three-

dimensional product on the concept of the excretion system helps students experience in 

real terms the concept. This makes learning more meaningful, making the concept easier 

for students to remember. Lubis and Manurung (2010) argue that concrete learning will 

be easier for students to remember than abstract learning. Retention is a term that is 

shown to the ability to store incoming information on a student's long-term memory. 

Therefore, the process of storage and recall of such information to answer the questions 

of the excretion system correctly relates to the theory of information processing. 

Budiningsih (2005) summarizes the theory of information processing as follows: 

information in the form of concepts accepted by the student's senses, then stored in the 

short-term memory of the student; information in a student's short-term memory is stored 

in coding i.e. the process of transforming new information integrated with old 

information is then stored in the student's long-term memory. Students who have strong 

retention, mean students can store and recall concepts that are coming from a student's 

long-term memory. Project-based learning stages focus on students' cognitive 

constructivist, so that information processing can be stored in students' long-term 

memory.  

On the other hand, the results of the LSD advanced test (Table 6) show that the 

retention of students taught using PjBL learning models and conventional learning 

models differs significantly. Through PjBL learning model students can develop their 

retention so that it is different from students taught using conventional learning models. 

These differences are based on the characteristics of the learning model used by teachers, 

the characteristics and abilities of students that cannot be controlled by the teacher. It is 

explained by Nusantari (2018) that factors that affect retention, namely the selection of 

learning strategies/ learning models, material characteristics, the academic ability of 

students, the timing of implementation of retention tests, and internal factors. Lubis and 

Simatupang (2014) added that the factor that contributes to retention is the activeness of 

students during the learning process. PjBL learning models have more dominant learning 

stages to train students' activeness to affect student retention. These stages include 

identifying problems, designing project designs, being active in product manufacturing, 

and being active in product contraction. Sukmawati et al. (2015) said that the 

implementation of discussions and interactions between students also empowers student 

retention. During PjBL's learning, students work with their groups and discuss each other 

to help students build and strengthen student retention. 

 

The Influence of Learning Models on Students' Social Attitudes 

 

Based on the analysis of data using the ANOVA one way test (Table 7) obtained a 

significant score of 0,000<0.05, this means that the learning model affects the social 

attitudes of students of grade XI IPA SMA 1 Ambon. According to Gusviani (2016), 

those social attitudes are the domain of the affective realm that plays a very important 

role in giving birth to a young generation of noble people. Social attitudes are one of the 

crucial attitudes to grow in biology learning so that biology learning is not only an 

understanding of the concept of biology but also the development of social attitudes. This 

is useful in educating students to interact with peers, teachers, and the community in their 

environment. It was affirmed by Kusrahmadi (2007) that education not only transfers 

science to students but also transfers moral values and universal humanitarian values. 

On the other hand, the results of the LSD advanced test (Table 8) show that 

students' social attitudes taught using PjBL learning models and conventional learning 

models differ significantly (Table 8). The average social attitude of students taught using 
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the project learning model is higher than the learning model commonly used by teachers 

(convention learning). This shows that through PjBL learning model, students can 

develop their social attitudes so that it is different from students taught using conventional 

learning models. Project-based learning is learning that prioritizes the activeness of 

students in learning (Aryani et al., 2017). During learning using project-based learning 

models, students can actively develop students' social attitudes. Project-based learning 

syntax/stages can empower students to interact and collaborate to formulate problems, 

create products, get to the presentation stage. The interactions that occur within this group 

involve students to develop an honest, honest, and responsible attitude. It was reported by 

Wulandari et al. (2016) that the aspects of social attitudes that develop during the 

investigation process are honest, responsible, polite, and caring. Also, students' social 

attitudes are heavily influenced by their social environment. The neighborhood is a 

family, school, and community environment. The intended category of the school 

environment is the environment or condition during the learning process. If students are 

surrounded by a positive learning environment, it can help students to empower positive 

attitudes, otherwise, if the student's learning environment is negative it will affect the 

student's attitude to be negative (Danim, 2011). This research shows that the learning 

environment using the PjBL learning model can empower students' social attitudes better 

when compared to students' social attitudes during learning using the learning model 

commonly used by teachers. 

 

 

CONCLUSION 

 

Based on the research that has been done, the conclusion of this study, as follows: 

(1) Model project-based learning (PjBL) affects the increasing understanding of the 

concept of excretion system of students grade XI IPA 1 Ambon. (2) The project-based 

learning (PjBL) model affects student retention in understanding the concept of the 

excretion system. (3) The project-based learning (PjBL) model affects students' social 

attitudes in understanding the concept of the Excretion system. 
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