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The development of science and technology needs to be accompanied by an 
increase in the quality of human resources, including through education. 
Education is closely related to the learning process so that one way to improve 
the quality of human resources is by choosing a learning model that involves 
technology during the learning process. One learning model that uses 
technology during the learning process is the Moodle-based Hybrid Learning 
model. The use of the Moodle-based Hybrid Learning model can help students 
understand the subject matter. Cognitive aspects are one important component 
that must be owned by students but these aspects are still relatively low. 
Therefore, the purpose of this article is to: 1) describe student activities during 
the implementation of the Moodle-based Hybrid Learning model in 
mathematics learning; and 2) determine the effect of Moodle-based Hybrid 
Learning models on student mathematics learning outcomes. This type of 
research is a quantitative research with experimental methods in the form of 
pure experimental types carried out at SMAN Negeri 1 Tembilahan Hulu with a 
sample size of 33 experimental classes and 33 control classes. The data collection 
method used in this study is a test technique. Based on the results of the analysis 
it can be concluded: 1) the implementation of the Moodle-based Hybrid 
Learning model is classified as good as seen from the mean values of the 
experimental class 19.97 while the mean control class is 17.52; and 2) there is an 
influence of Moodle-based Hybrid Learning models on student mathematics 
learning outcomes. 
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INTRODUCTION 

The development of information and communication technology today makes science as a 

'commodity' as other economic items. The role of information and communication technology is 

becoming increasingly large and evident in today's modern world. The rapid development of 

technology should be accompanied by improvements in the quality of human resources. 

Mathematics education is one of the important elements in life that can support the improvement 

of the quality of human resources. Mathematics education that is provided for the future should 

pay attention to two objectives, namely the first objective which is formal and the second 

objective is material. Formal objectives, namely in the form of structuring reason and the 

personal formation of students and goals that are material in the form of the application of 

mathematics. These objectives are intended so that students are able to use mathematics in 

solving problems in everyday life. Students can use mathematical thought patterns in everyday 

life, so students know the benefits of learning mathematics [1]. These objectives are intended so 

that students are able to use mathematics in solving problems and use mathematical thinking 
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patterns in everyday life, so students know the benefits of learning mathematics. Students also 

need to learn science that can emphasize structuring student understanding and communication 

as well as skills in applying mathematics. This shows that the mathematical ability of students is 

still very low. The low ability of high school students in understanding and interpreting 

mathematics is felt as a fairly complicated problem in teaching mathematics in schools.  

Based on the Results TIMSS provides the fact that Indonesian students are still weak in 

mathematics. This is based on the fact of the mathematical ability of high school students in 

Indonesia according to international studies (Trend of International on Mathematics and Science 

Study/TIMSS), namely the results in 2011 showed that mathematics mastery of eighth grade 

students in Indonesia was ranked 38th out of 45 participating countries with an average score of 

386. TIMSS 2015 results, Indonesia gets a mathematical score of 397 where the average TIMSS 

ranges around a score of 500, placing Indonesia at number 45 of 50 countries [2]. SMA Negeri 1 

Tembilahan Hulu is one of the schools that implemented the 2013 curriculum. The observations 

of the researchers showed that students' mathematics learning outcomes are still low. The low 

student learning outcomes seen from the initial test results data given to students only amounted 

to 42.3% completing completeness. In addition, based on the survey results obtained information 

that that students learn in class on average only memorize, without recognizing and experiencing 

the lessons they learn directly and also students find it difficult to connect prior knowledge with 

the knowledge they have just learned now. As a result, the expected results for mathematics 

lessons are still very low. The fact in this field shows that student mathematics learning outcomes 

are still low. This is similar to that expressed by [3] that SMK student achievement in learning 

mathematics is still relatively low. In addition, research was conducted [4] states that the low 

ability to solve and understand mathematical problems of MTs students shows the low KPMM 

of students. Likewise, with research conducted [5] that the low KPMM is caused by the low 

ability of mathematical understanding.  

Therefore, teachers must find alternative learning that can be used to improve student 

mathematics learning outcomes for the better. The 2013 curriculum provides ample 

opportunities for teachers to use varied learning models. The learning that is carried out is not 

limited to the types of learning models that have been mentioned previously due to the fact there 

are many other learning models that can be used and facilitate students in following technological 

developments [6]. One way that teachers can do to improve student mathematics learning 

outcomes is by applying the Moodle-based Hybrid Learning model. In the Moodle-based Hybrid 

Learning model the implementation of learning is not only in the classroom, but learning is also 

done outside the classroom which is commonly referred to as online learning.  

Research on hybrid learning models has been the concern of previous researchers [7]; [8]; 

and [6]. They provide an overview of the hybrid learning model of learning implementation not 

only in the classroom, but learning is also carried out outside the classroom commonly referred 

to as online learning; through the hybrid learning model, student activities become more 

numerous so students become active and student-centered learning; there is an influence of 

learning model Hybrid type Traditional Class-Real Workshop on the ability of mathematical 

understanding in terms of students’ self-confidence; and there is an influence of hybrid learning 

models on students’ mathematical communication on a cube and beam material in the 

experimental class. Hybrid Learning is oriented to provide the most effective and efficient 

experience possible by combining face-to-face meetings in the classroom with the development 

of e-Learning environments. This method is also the best alternative to increase the effectiveness, 
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attractiveness and greater efficiency so that they can interact between humans and diverse 

learning environments. Hybrid Learning also provides opportunities to become better separately 

and together, as well as at the same time and separately. The application of Hybrid Learning can 

improve mutuality and the quality of learning. This learning can show a better difference in terms 

of motivation, interests, and student learning outcomes compared to other methods, especially 

methods in direct learning [9] so the Hybrid Learning method successfully becomes a learning 

trend. The online learning can be done by using the Moodle application, wherein one study group 

can provide information to other groups verbally, current and concretely. The use of Moodle 

when the learning process can be carried out significantly will foster a competitive education, 

because each study group will display its excellence so that quality education is made 

continuously. The existence of Moodle learning activities can be done anytime and anywhere, as 

long as students have an internet network. The interaction between students and teachers will be 

increasingly well established. The application of the Moodle-based Hybrid Learning model does 

not just happen, but it takes consideration of the characteristics of the learning objectives, the 

subject and selecting and determining which activities are relevant for conventional learning and 

which activities are relevant for online learning. Therefore, learning will be more fun and students 

will be guided to learn independently by the teacher.  

Three recent studies of hybrid learning as written above, are limited to describing the effect 

of hybrid learning on mathematical understanding abilities in terms of students’ self-confidence; 

and the effect of hybrid learning on students’ mathematical communication. To that end, 

research on the development of student mathematics learning outcomes using Moodle-based 

hybrid learning has not been comprehensively discussed. Therefore, this article seeks to find 

meaning in several ways, namely: (1) describing student activities during the implementation of 

the Moodle-based Hybrid Learning model in mathematics learning; and 2) determine the effect of 

Moodle-based Hybrid Learning models on student mathematics learning outcomes. 

 

METHOD 

This article uses experimental research. The form of experiments in this study is a true 

experimental design that is by testing the learning approach studied and testing its effect on 

learning outcomes by comparing learning outcomes in the treatment group with the control 

group. The population in this study is basically all high school students in Riau. However, due to 

the vast area and the large number of population the sample taken in writing this article is SMA 

Negeri 1 Tembilahan Hulu to represent an area that is categorized as semi-city and the school has 

easy internet access and has a living environment that is not difficult to get access to the internet. 

In getting samples for each treatment and control group in each school selected according to the 

regional sample, a cluster sampling will be conducted of the number of classes in the school.  

To obtain primary data from the field, in accordance with the design of the study, tests 

were used to measure student learning outcomes from each treatment group and the control 

group. To obtain certainty of data about the exact treatment of an experiment an observation 

technique will be used where the researcher will prepare an observation form that will be used in 

the experimental research. After each data is collected and tabulated, the data will be analyzed 

using parametric statistical analysis using simple linear regression using SPSS Program Version 

18.00. Before carrying out a simple linear regression test of the requirements of the analysis has 

been carried out, it turns out that the distribution of data is normal and homogeneous. 
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RESULTS AND DISCUSSION 

As stated in Chapter I, this study aims to describe the activities of students during the 

implementation of hybrid learning in mathematics learning and find out the results of student 

mathematics learning through the application of Moodle-based Hybrid Learning models.  

Description of Student Activities During the Implementation of the Moodle-based 

Hybrid Learning model 

This research was conducted by experimenting with Moodle-based Hybrid Learning 

models for students of class XI Science in SMA Negeri 1 Tembilahan Hulu. In accordance with 

the conditions of the school, this experiment was carried out for one month. In approximately 

two weeks, tests were conducted on each school for the purposes of determining the 

experimental class and the control class, then the two research groups were given different 

treatments, namely the experimental group obtained Hybrid Learning and the control group with 

conventional learning. Furthermore, at the end of the study a post-test was conducted on the two 

groups. In the control group, learning is done conventionally, but researchers still give direction 

to the teacher who teaches and controls the implementation of learning. This is done so that 

learning in the control group does not deviate from the research objectives, for example in terms 

of the material being taught must be adapted to the material in the experimental group and the 

learning time must also be adjusted so that it is completed relatively simultaneously with the 

learning time in the experimental class, so that the posttest can be done at the same time. 

Student activities in undergoing the learning process is one of the keys to the success of 

achieving educational goals. Activity is the most important principle of didactic principles 

because self-study is an activity and without an activity it is impossible for a person to learn. The 

activity itself is not only physical activity but also the mental psychic activity of the learner who is 

involved together in a learning process. Therefore, learning activities that are capable of involving 

these two types of activities will be able to determine the level of student learning outcomes. 

Based on the results of research conducted on students in Tembilahan Hulu High School 1 

which are different as the subject of this research, the fact that the learning activities of students 

using Hybrid Learning can be seen in Table 1 below: 

Table 1.  Recapitulation of Hybrid Learning Implementation Results 

No. Class Value 

1 Eksperiment 19,97 

2 Control 17,52 

Based on table 1 above, it can be seen that the activities of Moodle-based Hybrid Learning 

models in mathematics in the experimental and control classes are in the high category. The 

experimental class is in the high category with an average of 19.97 and the control class is also in 

the high category with an average of 17.52. Thus, it can be said that there is a difference in the 

activities of the Moodle-based Hybrid Learning model for each group and seen from the category 

of student activities consisting of high categories. For more details, can also be seen in the 

following bar diagram 1 below. 
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Figure 1. Student Activity Diagram Through Moodle-based Hybrid Learning Models 

Student Mathematics Learning Outcomes Using the Moodle-based Hybrid Learning 

Model 

The data to be analyzed is data from student learning outcomes by applying the Moodle-

based Hybrid Learning model and comparing the learning outcomes with the control class that 

uses conventional. Data analysis was performed using a simple linear regression test. But in 

conducting the t test there are two conditions that must be met, namely the normality and 

homogeneity test.  

Normality test  

The results of the normality test data on the results of mathematics learning outcomes are 

summarized in table 2.  

Table 2. Normality Test 

Class 
Asymp. Sig. (2-

tailed) 
α Criteria 

Eksperiment 0.441 0.05 Normal 

Control 0.717 0.05 Normal  

The calculation results contained in Table 2 show that the significant value of each group, 

namely the experimental class, is 0.441; and the control class is 0.717. Considering the 

significance value of the two groups is greater than 0.05, it is concluded that the experimental 

class and control class data are normally distributed. In connection with these results, then to test 

the research hypothesis. 

Homogeneity Test 

The homogeneity test that researchers do is a variant test, homogeneity testing that 

researchers do is testing with learning outcomes test data. Homogeneity test results of 

mathematics learning outcomes are summarized in the following table 3. 

Table 3. Homogeneity Test 

Levene Statistic df1 df2 Sig. 

1.013 1 64 .318 
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The calculation results contained in Table 3 show that the significance value of the posttest 

data of the learning outcomes of the experimental class and the control class of each group is 

0.318, which is greater than 0.05. Thus, it was concluded that the posttest data were mathematical 

learning outcomes of students in the experimental class and homogeneous control class. In 

connection with that, to test the differences in students' mathematical learning outcomes the t 

test was used through the SPSS 18.00 program. 

Hypothesis testing 

The hypotheses tested are: 

H0:  There is an influence of the Moodle-based Hybrid Learning model on student mathematics 

learning outcomes 

H1:  There is no influence of Moodle-based Hybrid Learning models on student mathematics 

learning outcomes 

In this case, H0 will be rejected if the value is significant> 0.05. The results of the 

calculation of the above hypothesis test are summarized in Table 4 below. 

Table 4. Hypothesis Testing 

Class N Mean Std. Deviasi α Sig. Information 

Eksperiment 33 19,97 5.682 
.036 H0 received 

Control 33 17,52 4.816 

The calculation results contained in Table 4 show that the significance value of the posttest 

data test in mathematical learning outcomes between students whose learning uses the Moodle-

based Hybrid Learning model and conventional learning is smaller than 0.05 (0.036 <0.05). This 

means that H_0 is accepted, so it can be concluded that there is an influence of Moodle-based 

Hybrid Learning models on student mathematics learning outcomes. In other words, students' 

mathematical learning outcomes are better at using Moodle-based Hybrid Learning models than 

using conventional learning. The results of hypothesis testing provide a conclusion that there are 

differences in mathematical learning outcomes between students who learn to use hybrid learning 

and students who learn to use conventional learning. The learning outcomes of students who get 

Moodle-based hybrid learning are better than students who get conventional learning. Learning 

through Moodle-based hybrid learning can actually provide convenience for students in using 

technology, with this convenience can reduce the introduction of Moodle-based hybrid learning 

itself. Therefore, the role of the teacher in this case is required to have mastery of the use of the 

internet, provide guidance to students in searching and finding sites that are relevant to learning 

material, providing presentation of material through the web that is interesting and desirable, 

providing guidance and communication services through internet, and have other skills needed. 

Based on these explanations we can understand that learning by utilizing technology in this case 

Moodle-based hybrid learning can help students be more efficient in learning. 

These results are relevant to the results of research conducted [10] that there are 

differences in learning outcomes between students who are taught blended learning (hybrid 

learning) compared to students who are taught with conventional learning. The results of this 

study are also strengthened by research conducted by [11] stating that there is an increase in the 

mastery of student material as well as an increase in the quality of students’ thinking. This is also 

in line with the statement [12] that there are significant differences in mathematical power 
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between students who study through full e-learning, blended-learning, and conventional learning. 

Furthermore, [13] that the mathematical communication skills of students in hybrid (blended) 

learning are classified as good. The results of this study also have similarities with research 

conducted by [14] that the implementation of Hybrid Cooperative Learning in learning in Riau 

Province High School in mathematics subjects is in the high category as well as in sociology 

subjects; Student activities in learning Hybrid Cooperative Learning in SMA Riau Province are 

better and student activities in sociology subjects are higher than mathematics subjects. Based on 

several research results on student learning outcomes, it can be understood that students whose 

learning with Moodle-based Hybrid Learning provides improved results that are better than 

conventional learning. This is because learning done in class has undergone a change from the 

teacher-centered learning paradigm to student-centered learning to build student knowledge 

independently through problem challenges, discovery activities, and work in small groups. The 

teacher recognizes that this method is something new for them, so that at the beginning of 

student learning even teachers are still confused in applying it. This can be seen from the first 

meeting that has not been going well, but at the next meeting learning begins to run well as 

expected, and student activities have shown progress starting from the discovery activity until 

finally students can present their findings in front of the class.  

 

CONCLUSIONS AND SUGGESTIONS 

Based on the results of previous studies and discussions, it is concluded that students who 

get learning with Moodle-based hybrid learning models get better achievement in learning 

outcomes, compared to students who get conventional learning. That is, there is an influence of 

the Moodle-based Hybrid Learning model on student mathematics learning outcomes. Based on 

the conclusions above, the following suggestions can be given: 1) With the influence of the 

Moodle-based Hybrid Learning model on student mathematics learning outcomes, the teacher is 

able to foster students who are more willing to express and accept opinions in learning to solve 

problems; 2) The teacher acts as a facilitator in the Moodle-based Hybrid Learning model; and 3) 

Teachers should be able to use appropriate learning in learning activities. 
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