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The purpose of this study is to determine the test results: (1) The Effect of 

Differences in Learning Outcomes between students who study with the Blended-

Problem Based Learning model and the Problem Based Learning model in 
chemistry subjects, (2) Influence between the differences in student learning 

outcomes who have high and low independence in chemistry subjects, and (3) the 

interaction between the Blended-Problem Based Learning model and independent 

learning on the learning outcomes of chemistry subjects. This experimental 
research was carried out using a 2x2 factorial design. The subjects in this study 

were students of class X which consisted of four classes with 120 students. The 

subjects that became the focus of the experiment were taken classically randomly, 

namely four classes of Mathematics and Natural Sciences1,2,3,4. The research 
hypothesis was tested using the Analysis of Variant (Anova) statistical test. The 

results of the calculation show that: (1) There are differences in the effect of the 

use of the Blended-Problem Based Learning Model and Problem Based Learning 

Learning Model on students' chemistry learning outcomes, (2) There are 
differences in the effect of high learning independence and low learning 

independence on student learning outcomes, and (3) There is an interaction effect 

between the learning model and independent learning on students' chemistry 

learning outcomes. Based on the results of the study, it was concluded that using 
the Blended-Problem Based Learning Model, Problem Based Learning model, 

and independence could improve students' Chemistry Learning Outcomes. 
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1. Introduction 

 

The learning process is essentially in learning activities, which are students who learn independently. 

Therefore, in the learning process the teacher should provide direction to students on how to learn. Now we 

are faced with a new era with a scientific-based curriculum paradigm (Ramadan et al., 2021; Rantikasari, 

2021; Rosyad & Maarif, 2020; Wahyono et al., 2020). The scientific approach in the learning process 

includes digging up information through observation, asking, experimenting, then processing data or 

information, presenting data or information, followed by analyzing, reasoning, then concluding, and creating 

(Laely & Subiyanto, 2021; Patricia & Zamzam, 2021; Perwita et al., 2021; Yusup et al., 2021). 

The implementation of a new curriculum or an active student-oriented learning strategy (student 

oriented learning) (Haenilah et al., 2021; Putri et al., 2021; Suyanto, 2018). Facts in the field show that 

chemistry learning is still considered a boring lesson for students because the method used is still the 

Problem Based Learning model so that it seems monotonous (Guyansyah, 2020; Rikawati & Sitinjak, 2020; 

Savira et al., 2018). Certain learning systems that do not provide optimal services to students are considered 

less involved in innovation in learning (Kamdi, 2011; Narmaditya et al., 2021; Setyarini, 2010; Suciati, 

2019). So it can be said that today's teaching and learning has changed, from teacher-centered to student-

centered, from active teacher learning to active student learning. 

http://iocscience.org/
file:///C:/Users/TUF%20FX505DY/Downloads/www.iocscience.org/ejournal/index.php/mantik/index
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The existence of these problems is due to not applying the active learning model in chemistry learning. 

Basically, the principle of chemistry learning is to emphasize students to learn chemical concepts in a 

coherent, structured and detailed manner. In the process, students not only memorize theories, formulas, and 

chemical reactions, but students should be able to understand chemical concepts properly and precisely. 

Therefore, it is necessary to apply an active learning model for students to better understand the concept, so 

that it can improve learning independence, especially in problem solving (Linda* et al., 2021; Sari et al., 

2021; Supardi et al., 2021).  

Learning independence will increase if students can be trained with the application of models such as 

problem-based learning, because it will be more demanding for students to explore, discover and solve 

problems themselves (Qomariyah & Wulandari, 2021; Rikizaputra et al., 2021; Saprizal et al., 2021; 

Yulianto, 2021). The Problem Based Learning model is a learning model that provides students with various 

authentic and meaningful problem situations, which can serve as a springboard for investigations and 

investigations (Dumanaw et al., 2021; Fatimah et al., 2017; Hsia et al., 2021). ). In implementing problem-

based learning, the development of technology can be utilized optimally by students in the learning process. 

Current technological literacy can be seen with the emergence of Blended Learning, which is a learning 

process that can combine face-to-face learning in class and online learning (e-learning) (Kim, 2021; Kuo et 

al., 2021; Yuan et al., 2020) . Because it combines Blended Learning in problem-based learning, it will be 

known as Blended-Problem Based Learning (Erickson et al., 2021; Herliana et al., 2020; Hmelo-Silver et al., 

2007). 

The Blended-Problem Based Learning model can provide students with the breadth to search, observe, 

and analyze a problem associated with the subject matter (Marnita et al., 2020; Putra et al., 2021; Yahya & 

Hashim, 2021). This process can be carried out independently or in collaboration with group friends and 

teachers, so that students can improve their exploratory abilities oriented to independent learning (Ma'arif & 

Murdiono, 2021; Sutrisno AB, 2021; Wulandari et al., 2021). Researchers hope that the Blended-Problem 

Based Learning model can motivate student learning activities, this can improve the learning outcomes that 

have been achieved after using the Blended-Problem Based Learning learning model (Anggraini & 

Syahbrudin, 2021; Rewah et al., 2021; Rusdiana et al. al., 2020). 

 

2. Methods 

 

This research is an experimental study using a 2x2 factorial design with the following variables: (1) 

independent variable, Blended Problem Based Learning, (2) moderator variable, namely independent 

learning (3) dependent variable, namely chemistry learning outcomes. The population used in this study were 

all students of class VI, amounting to 120 students. The author deliberately chose the population in this 

location because as a place to teach the author and wanted to know the extent to which the success of 

Blended Problem Based Learning and Independence in Chemistry Subject Learning Outcomes. 

The instruments used in this study were 2 kinds of instruments, namely (1) Learning Independence Test, 

and (2) Learning Outcome Test. The Learning Outcomes Test Instrument used in this study was a test in the 

form of an essay with a total of 10 questions. Written tests are used to measure the ability of student learning 

outcomes after being given treatment so that teachers can measure the level of student success. This study 

will obtain data in the form of learning outcomes scores obtained through written tests. 

The sequence of data collection is carried out as follows: (1) Conducting observations to determine the 

classes that will be used as groups of research subjects and determine experimental classes that will be 

treated with problem-based learning, (2) Provide independent learning tests, (3 ) Giving treatment (treatment) 

to the class that is the subject of research with problem-based learning treatment, (4) Providing ability tests in 

both experimental and control classes with the same questions, (5) Assessing test results obtained from the 

treatment group, namely the experimental class is taught using Blended Problem Based Learning, and the 

control class is taught using the Problem Based Learning method for further analysis and preparation of the 

data obtained. In this study, the statistical analysis used in analyzing the research data was the two-way 

analysis of variance (ANAVA) technique. 
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3. Results and Discusion 

 

3.1 Results 

The descriptive results of this experimental class are as follows: 

Table 1. Research Descriptive Test Results 

 

Based on table 1, it can be explained that the students involved in this study were 4 classes X-MIPA1,2 

and MIPA-3,4 at SMAN I Sangkapura with a total of 120 students, where in the implementation of this 

learning the sample was chosen randomly, which selected are Class X-MIPA1,2 and Class X-MIPA3,4. The 

implementation of learning that is applied to Class X-MIPA1,2 is to use the Blended-Problem Based 

Learning model and Class X-MIPA3,4 is to use the Problem Based Learning model. 

Table 1 explains that the Blended-Problem Based Learning and Problem Based Learning learning 

models that are applied can improve students' chemistry learning outcomes, as indicated by the final 

chemistry learning outcomes obtained by students. For class X-MIPA1,2 in general there is a significant 

increase where at the beginning of learning has an average of 70 while at the end of learning the learning 

outcomes of Chemistry obtained are 82.57, Likewise for class X-MIPA3,4 which applies the Model Learning 

Problem Based Learning there is a significant increase as well where at the beginning of learning has an 

average of 74 while at the end of learning Chemistry learning outcomes obtained are 78.71. 

And based on observations and calculation results, it is known that the Blended-Problem Based 

Learning learning model has more students who have high independence and with a better average score, as 

well as the Problem Based Learning learning model where students who have high independence are more 

than low independence students. And overall, students are more likely to have high independence in the 

Blended-Problem Based Learning and Problem Based Learning learning models. 

Based on the table above, it can be explained that in general there are differences between the 

application of the Blended-Problem Based Learning model or the application of the Problem Based Learning 

learning model, both for students who have high independence or students who have low independence. 

Based on the results of this descriptive calculation, it can be explained that there are differences in chemistry 

learning outcomes between students who are taught using the Blended-Problem Based Learning learning 

model and those taught using the Problem Based Learning learning model in students with high 

independence and students with low independence even to see the difference. significant or insignificant 

evidence is required by statistical calculations. 

With regard to the 2-factor analysis of variance, it can be seen in the following table. 
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Table 2. Test Results of 2-Factor Analysis of Variance 

 

Based on table 2, it can be explained regarding the Blended-Problem Based Learning model and the 

Problem Based Learning learning model, and the independence and interaction between the application of the 

Blended-Problem Based Learning learning model and the Problem Based Learning learning model and 

independence with the following results. 

a. Application of the Blended-Problem Based Learning and Problem Based Learning learning models with a 

significance value smaller than < 0.05, i.e. 0.000, so it can be explained that there are differences in the 

chemistry learning outcomes of class X students between those taught using the Problem Based learning 

model. Learning and learning models Blended-Problem Based Learning at SMAN I Sangkapura. 

b. Student independence with a significance value less than < 0.05, which is 0.004, meaning that there is a 

difference in the chemistry learning outcomes of class X students between those who have high 

independence and those who have low independence at SMAN I Sangkapura. 

c. Interaction of Blended-Problem Based Learning and Problem Based Learning learning models with a 

significance value smaller than < 0.05, i.e. 0.010, so that there is an interaction between Problem Based 

Learning and Blended-Problem Based Learning learning models and independence towards results. 

studying Chemistry for class X students at SMAN I Sangkapura. 

Based on the results of research and calculations carried out using the analysis of variance of the 

two factors, it can be explained that in general, this is related to the hypotheses that have been given 

previously. Based on this calculation, it can be explained that all hypotheses can be accepted based on 

calculations using two-way analysis of variance. In detail, regarding the hypothesis that has been proposed, it 

can be explained that in this study there are differences in chemistry learning outcomes caused by the use of 

the Blended-Problem Based Learning model and the Problem Based Learning learning model in students 

with high independence and low independence, resulting in an interaction between the use of learning 

methods applied to the learning outcomes of Chemistry. Where in this study, the use of the Blended-Problem 

Based Learning learning model is more able to improve student chemistry learning outcomes compared to 

the use of the Problem Based Learning learning model. In addition, students with high independence also 

have better chemistry learning outcomes than students with low independence. 

The results of the three hypothesis tests carried out using SPSS 25, then all the hypotheses proposed 

in this study were all proven, because the results of data analysis showed significant figures. 

There is a significant result that there is an interaction between the application of the Blended-

Problem Based Learning model and the Problem Based Learning learning model with independence in 

Chemistry learning outcomes, which is also reinforced by Figure 1 as follows: 
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Figure 1. Interaction of Blended-Problem Based Learning learning model and Problem Based Learning learning 

model with independence on Chemistry learning outcomes. 

Figure 1 shows that there is a meeting line or intersection of chemistry learning outcomes data between 

low and high independence in the control group (Problem Based Learning Model) and the experimental 

group (Blend-Problem Based Learning Model). 

3.2 Discusion 

a. There is a Difference in Chemistry Learning Outcomes of Class X Students Between Those Who 

Are Taught Using The Problem Based Learning Model and the Blended-Problem Based Learning 

Model At SMAN I Sangkapura 

The use of varied learning methods allows interaction in the teaching and learning process so as to 

create reciprocal communication between teachers and students, and students and students. In fact, the size of 

the variation in interaction depends on the teaching method used. 

The variation of the PBL learning model is a variation of the learning method in which a teacher has 

carried out learning activities applying the lecture method and then combined or followed by the discussion 

method. In other words, where a teacher first conveys lesson material by presenting it orally to students, then 

students or students are assigned to have scientific conversations. 

Based on the results of data analysis, a summary table of hypothesis 1 testing will be displayed which 

will be used as the basis for testing hypothesis 1 research. 

The significance value is 0.000. This shows that (Ha is accepted) means that there is a difference in the 

chemistry learning outcomes of class X students between those taught using the problem-based learning 

model and the blended-problem-based learning model at SMAN I Sangkapura. 

Learning with the Blended-Problem Based Learning Model was developed in the medical field. PBL is 

only a learning strategy developed with the aim of making learning run more productive and meaningful. The 

Blended-Problem Based Learning learning model can be run without having to change the existing 

curriculum and order. 

One of the philosophies underlying the Blended-Problem Based Learning Model is that art is not a 

complete set of rules or characteristics that students must learn. The Blended-Problem Based Learning 

learning model aims to equip students with knowledge that can be flexibly applied (Blended) from one 

problem to another and from one context to another. Define Blended is the ability to think and argue about 

new situations through the use of Problem Based Learning. It can have a positive connotation if learning or 

problem solving is improved through the use of Problem Based Learning. It can have a negative connotation 

if Problem Based Learning significantly interferes with the learning process. Blended can also occur in a 

context through giving assignments that are closely related to the subject matter, or certain situations, and 

then used in other contexts. 



Jurnal Mantik, Vol. 6 , No. 2, August 2022, pp. 2143-2152     E-ISSN 2685-4236  

2148 

Accredited “Rank 4”(Sinta 4), DIKTI, No. 36/E/KPT/2019, December 13th 2019. 
 

 Jurnal Mantik is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0). 

There are several characteristics that stand out in learning are psychomotor. The first characteristic is 

the use of problems or questions with a concrete real-life context (contextual) or those in the minds of 

students as a starting point for the learning process. The problems can be presented in plain language or 

stories. 

Jong at.al. (2014) that Blended learning activities can be efficient and interesting. Synchronous Blended 

Communication is used in the cases described. Asynchronous communication is more flexible, asynchronous 

communication in the form of feedback via discussion forums is highly appreciated for bringing structure to 

an open project. In both synchronous and asynchronous Blended communication, the rules of interaction and 

communication are important, even more important than in face-to-face sessions. Blended learning is an 

important medium for the future. The combination of face-to-face and online activities is interesting. 

Integrated learning can even make it easier to realize collaborative learning between professionals, Ikuo 

Shimizu Hideyuki at.al. (2019) that research results reveal that the effectiveness of PBL can be strengthened 

by combining it with e-learning; In addition, learning independence and self-efficacy of students increased. 

Thus, the more students become independent learners, the higher their acceptance of technology in PBL will 

be. By adding an e-learning element in PBL, we can stimulate knowledge development in a student-centered 

manner, thereby supporting self-efficacy and independent learning without compromising the authority of the 

tutor, Ron Oliver (2011) that the findings of this study seem to provide strong support for the premise that 

Problem-based teaching approaches delivered using blended learning involving web-based tools and hands-

on instruction can provide strong support for students. Most of the students showed a positive level of 

satisfaction with the learning approach and indicated that the approach supported their learning. The form 

and type of problems were found to affect the level of student satisfaction with more practical and relevant 

problems being preferred over those considered theoretical and less applied. 

This clarity has proven that by designing blended learning using problem-based learning strategies, 

besides being able to improve student learning outcomes, with this development strategy, students' creativity, 

communication and collaboration levels are more comfortable and increase independent learning for each 

student. 

b.  There is a difference in the chemistry learning outcomes of class X students between those who 

have high independence and those who have low independence at SMAN I Sangkapura. 

From the statistical test results listed in the table above, the following results were obtained: The 

significance value was 0.004. This shows that there is an interaction between the use of learning models and 

learning independence to improve student learning outcomes, in other words that the learning model and the 

level of learning independence, together can significantly improve student learning outcomes. 

Independence is one of the important and decisive factors in the learning process, the success of 

educational organizations in achieving goals largely depends on the willingness of students to learn and 

excel. Therefore, education providers including teachers and parents must strive so that students who are 

educated have high independence to learn and achieve. 

Independence relates to a person's psychological factors that reflect the relationship or interaction 

between attitudes, needs, and satisfaction that occurs in humans. 

Independence is an effort to achieve success, which aims to succeed in competing with a measure of 

excellence. The measure of excellence that is meant in this case is in the form of other people's achievements, 

but it can also be the person's own achievements that were achieved in the past. In other words, independence 

is one of the factors that greatly influences a person's behavior in doing a job, actions or activities towards 

achieving the goals that have been set. 

Based on the definitions of independence and a description of the characteristics of high independence 

as stated above, it can be concluded that independence is a process of generating motion in a person to take 

action so as to achieve the best possible results. 
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The main purpose of tutoring provided by the teacher is to develop all the abilities of students so that 

they can successfully develop their lives at a more appropriate level or situation. Independence serves to lead 

students through the process of providing assistance to individuals and groups so that they are able to adapt 

themselves well to school, family and society. 

According to Oemar Hamalik, (1994) one of the repetition techniques is review or reteaching which 

means repeating or re-learning the materials that have been taught with the intention of gaining 

understanding, expanding or deepening and clarifying the materials that have been taught. 

Previous research has proven as has been done, among others: Dawson R. Hancock (2010) which 

proved that graduate students who were exposed to verbal praise well administered by a professor performed 

significantly better on exams administered by the professor, spent more time to do homework and show 

higher independence to study in class than accepting students. no verbal praise. Characteristics of effective 

verbal praise that contributed to these results, the potential uses of verbal praise as reinforcement of student 

independence and direction for future research are discussed, Teresa K. Debacker & R. Michael Nelson 

(2010) concluded that From independence Boys have higher scores than independent girls in terms of 

perception of ability and stereotyped views about science. Ari Riswanto, Sri Aryani (2017) get student 

learning independence in two subjects that are used as references, in the class having excellent and very good 

independence, it is important for students to get facilities in order to generate better learning independence 

c. There is an interaction between the Problem Based Learning Model and the Blended-Problem 

Based Learning and Independence Learning Model on the Chemistry Learning Outcomes of 

Class X Students at SMAN I Sangkapura 

Students who have independent learning can be seen through the attitude of these students in terms of 

liking to choose learning models, because it needs to be realized that the selection of learning methods is 

closely related to the subject matter being studied, so it can be said that the selection of the right learning 

method will be able to generate student learning independence. 

From the statistical test results listed in the table above, the following results were obtained: The 

significance value was 0.010. This shows that there is an interaction between the use of learning models and 

learning independence to improve student learning outcomes, in other words that the learning model and the 

level of learning independence, together can significantly improve student learning outcomes. 

The learning model aims to provide students with knowledge that can be flexibly applied (Blended) 

from one problem to another and from one context to another. Define Blended is the ability to think and 

argue about new situations through the use of Problem Based Learning. It can have a positive connotation if 

learning or problem solving is enhanced through the use of prior knowledge. It can have a negative 

connotation if prior knowledge significantly interferes with the learning process. Blended can also occur in a 

context through giving assignments that are closely related to the subject matter, or certain situations, and 

then used in other contexts. 

If PBL learning is applied with high independence, it will be able to improve learning outcomes. This is 

reinforced by the opinion of M. Nur, (2000) that in order for learning to occur, students must take action on 

the new information and connect the new information with prior knowledge, namely the coding process 

strategy which is often called the repeat strategy. 

Previous research that has been done has proven that the use of learning models has a good influence on 

improving learning outcomes, among others what has been done by Syaiful Islam at.al. (2018) found that the 

application of a learning model that had a significant effect on increasing learning independence turned out to 

be the basic capital for the next response in the form of increasing student achievement. However, it should 

be realized that independence is a complex psychological factor. Debra K. Meyer & Julianne C. Turner 

(2006) argue for a more integrated model that explains emotion as part of a collective experience that can 

explain emotion in terms of independence and learning as an integrated process, Graham (1991), “The theory 

of self-reliance that eligible for educational psychology must be able to combine emotions. However, the 
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classroom is the site of several affective experiences with independent significance, including feelings 

associated with the success or failure of achievement, as well as acceptance or rejection by others. 

From the opinion above, it can be concluded that in order for learning to occur that can improve 

learning outcomes, it is necessary to have a real approach to the learning model used. The research results 

show that the contextual learning process has shown satisfactory results. 

 

4. Conclusion 

 

Based on the results of hypothesis testing and discussion in chapter V, it can be concluded as follows: (1) 

There are differences in the effect of the use of the Blended-Problem Based Learning learning model and the 

Problem Based Learning learning model on the chemistry learning outcomes of class X students at SMAN I 

Sangkapura, namely students who using the Blended-Problem Based Learning learning model, their learning 

outcomes are better than students who use the PBL learning model, (2) There is a difference in the effect of 

high learning independence and low learning independence on the learning outcomes of class X students at 

SMAN I Sangkapura, namely students with high learning independence. higher learning outcomes have 

better learning outcomes than students with low learning independence, and (3) There is an interaction effect 

between learning models and learning independence on the chemistry learning outcomes of class X students 

at SMAN I Sangkapura, in this case independence as a moderator variable strongly supports a strong 

relationship between var independent variable and dependent variable. The effect of using the Blended-

Problem Based Learning model with high independence can improve learning outcomes. 
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