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Abstract. Biology learning has characteristics with living creatures as objects. 

These objects are concrete and can be sensed by the learner. During the recovery 

process from Biology learning during the Covid 19 pandemic, various 

innovations have been carried out on a massive scale. One of the learning 

innovations carried out is using LMS in Biology learning which aims to organize 

learning which contains teaching materials, questions, collecting assignments 

and attendance lists related to learning at school carried out online and offline. 

This research aims to analyze the influence of LMS on learning at school on the 

cognitive learning outcomes of students in classes that implement virtual and 

face-to-face learning. This type of research is a descriptive using4 classes, 

namely class 1 using LMS for virtual face-to-face learning, class 2 learning 

online without LMS, class 3 using LMS face-to-face learning and class 4 learning 

face-to-face without LMS. The research was carried out in the 2022-2023 

academic year at Banjarmasin High School with a sample of 176 students. The 

results of students' cognitive learning data were tested using Kruskall Wallis. 

Based on the research results, it is known that there are differences in the 

cognitive learning outcomes of students with Asymp scores. Sig. (2-tailed) was 

0.000<0.004, apart from that, based on the results of further tests carried out, the 

class that used LMS and face-to-face learning had a better average cognitive 

score than the other three classes. Apart from that, the use of LMS and virtual 

face-to-face learning can help students to improve cognitive learning outcomes 

when compared to classes that only use virtual face-to-face learning. This shows 

that the use of LMS can help students improve cognitive learning. 

Keywords: Face-to-Face Learning, Learning Management System, Virtual 

Learning. 
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Education in the 21st century is related to the development of the digital era so that 

teachers adapt to using information technology. One of the effects of the pandemic is 

that learning activities have changed, namely the implementation of distance learning 

(PJJ) which utilizes virtual face-to-face learning. Teaching and learning activities in-

volve technology in packaging material to be taught to students. Online learning is not 
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limited by space and time, interaction between educators and students takes place any-

time and anywhere and has the advantage of making students more active [1]. One 

device that can help online learning is the Learning Management System. A standard 

LMS supports an inclusive learning environment for academic progress with interced-

ing structures that promote online collaborative groups, professional training, discus-

sions, and communication among other LMS users [2]. 

One of the lessons learned during the pandemic is implementing hybrid learning. 

Web-based LMS is used for learning in schools and is expected to improve the quality 

of learning. Online learning through LMS is easy to implement, practical, and effective 

in improving student learning outcomes [3]. Students can access learning materials dig-

itally. The LMS contains teaching materials, materials, learning videos and questions 

related to wetlands. One of the teaching materials that will be used is a module contain-

ing Biology material so that students understand it more contextually. Integration in 

classroom to involve teacher training to understand not only technological and instru-

mental technology but also what is beginning to be called pedagogical and content [4] 

LMSs are beneficial for all students for those students who have some difficulties [5] 

[6]. 

Several approaches used in face-to-face and virtual learning using LMS are imple-

mented through Based on the results of previous research, it is known that the use of 

flipped classrooms assisted by LMS influences student learning outcomes in Biology 

material [3] in addition to improving students' metacognitive skills [8] Apart from that, 

the use of LMS can help students' generic science skills [9][7] 

Based on the results of interviews, it is known that the learning carried out during 

the pandemic and during the ongoing recovery learning has been carried out face-to-

face and virtually. Some students are not used to using digital components such as 

handouts, such as (1) students are used to using learning videos to visualize learning. 

visuals in Biology learning are related to interpretive aspects that represent entities/el-

ements presented in the form of photos, tables, charts, and diagrams [10]. (2) the use of 

examples around students makes it easier for students to observe and recognize biolog-

ical objects. 

It is hoped that the addition of LMS will enable learning outcomes to be proof of the 

success that students have achieved, where each activity can give rise to something. 

learning outcomes in achieving problem solving abilities [11] aspects contained in 

learning outcomes. Then learning outcomes are changes in knowledge, attitudes, inter-

ests, and skills that individuals gain from a long process [12] 

The aim of this research is to analyze the influence of LMS on learning at school on 

the cognitive learning outcomes of students in classes that implement virtual and face-

to-face learning, apart from that the research aims to explain. 

2 Method 

This is empirical research designed to test a predetermined hypothesis or to provide a 

general picture of existing conditions, and sometimes relationships, without manipulat-

ing variables or attempting to establish cause and effect. The population of all students 
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in Banjarmasin. Those 3 schools got an A for accreditation, which means they have met 

a predetermined quality standard. For sampling, this study used the purposive sampling 

technique. This sampling in the study was of 180 students. The students are class X 

high school students in the 2021–2022 academic year. Learning outcome instruments 

were based on cognitive tests to assess students' abilities after participating in a learning 

activity, so this instrument is valid for measuring student achievement. For implemen-

tation of the flipped classroom was supported by worksheets, modules, and a short 

video developed by the teachers. 

3 Result and Discussion 

Table 1. Description data  

Learning outcome Mean Median Varians Standar deviasi 

Treatment 1 (virtual class+LMS) 54.31 50 694.52 26.35 

Treatment 2 (virtual class only) 48.75 37.5 879.80 29.66 

Treatment 3 (face to face+LMS) 74.8 85 819.31 28.62 

Treatment 4 (face to face only) 52.70 52.5 325.48 18.01 

 

Based on the data, it is known that the four treatments have differences in the mean 

and median. Based on the average scores, it is known that the highest mean score, 

namely 74.8, and the median, namely 85, were obtained by treatment 3 using face-to-

face classes and LMS. Then, it was continued with tests using non-parametric statistics 

using the Kruskall Walis test on 180 samples used in 4 different classes. The data is 

shown in Table 2. 

Table 2. Table Ranks 

Treatment  N  Mean Rank  

1 42 83.36 

2 40 71.60 

3 50 119.86 

4 48 81.92 

 

The data above shows the average rank in each treatment group, the data shows that 

the four classes have different mean ranks, the data shows that the highest mean rank 

was achieved by treatment 3. The Kruskall Walis results table is shown in Table 3. The 

value in table 3 shows Asymp. Sig. is 0.00. A p-value < 0.05 indicates a significant 

effect using various treatments. 

Table 3. Test Statisticsa 

 Score 

Chi-Square 23.440 
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 Score 

Df 3 

Asymp. Sig. .000 

a. Kruskal Wallis Test 

b. Grouping Variable: TREATMENT 

 

Hybrid learning is a combination of face-to-face learning with online learning. This 

combination learning aims to combine the characteristics of the internet-based learning 

model, namely time efficiency, low costs, and ease of access for students at any time. 

The nature of the face-to-face learning model or conventional model, namely helping 

students to learn the learning material that has just been presented, as well as interacting 

with other students and teachers in the class. The hybrid learning learning model can 

be used to deliver learning anytime and anywhere because this learning occurs online 

and face-to-face, both of which complement each other so that it is easier for students 

to access learning materials. 

Based on research data which shows that the scores from the pretest and posttest 

experimental class learning results show that there is an influence from the application 

of digital handouts on student learning outcomes in the sub-concept of vertebrate ani-

mals, this is also supported by the responses of students who agree with the use of 

digital handouts because the content is easy. understood and can help students think 

more deeply and systematically about the material being taught. This there is an influ-

ence from implementing CLDW-based digital modules on students' learning independ-

ence on Mushroom material. In addition, the use of attractive flipbook-based electronic 

teaching materials can influence student learning outcomes [13].  

At the time of conducting the research, the researcher also carried out hybrid learn-

ing, where the implementation of this research coincided with the month of Ramadan 

and the Covid-19 pandemic so that the face-to-face learning process only took place 

once in each subject with 50% of the students. total students in each class, while another 

50% of students take part in online learning via Google Classroom. Learning in the 

month of Ramadan is also combined with online learning via Google Classroom for 

one meeting. Apart from that, WhatsApp Group is also used as a medium to convey 

information to students, while Google Classroom is used for the learning process such 

as uploading materials, assignments, attendance lists, a place to collect assignments and 

as a discussion forum if students want to ask questions. 

Based on data collected by researchers, the number of students in the experimental 

class was 30 people and in the control, class was 29 people. In filling in the pretest and 

posttest student learning outcomes in the sub-concept of vertebrate animals in the ex-

perimental class there were only 25 people and in the control class there were 23 people. 

This is because there is still a lack of participation from students who do not fill in the 

pretest or posttest and there are also some students who do not fill in the pretest but 

only fill in the posttest, there is still a lack of awareness among students to carry out 

their obligations as students, and is due to environmental factors during the learning 

process. carried out using hybrid learning. 
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Learning outcomes are evidence of success that students have achieved where each 

activity can cause a unique change, in this case learning outcomes include activeness, 

process skills, motivation and learning achievement [14]. From this explanation, it can 

be interpreted that learning outcomes are the result of the learning process experienced 

by students, which is measured by the students' abilities according to their learning 

experiences. 

Based on research conducted, student learning outcomes are measured by giving 

pretest questions before learning and posttest questions after the learning process has 

been carried out. The learning outcomes obtained by each student appear to be very 

different, this is because each person has a different level of ability, different learning 

styles, and other different habits. This is supported by literature, the determining factors 

in improving student learning outcomes in schools include feedback, learning models, 

self-motivation, learning styles, interactions, and instructor facilitation [15]. 

4 Conclusion 

Based on the research results, it is known that there are differences in the cognitive 

learning outcomes of students with Asymp scores. Sig. (2-tailed) was 0.000<0.004, 

apart from that, based on the results of further tests carried out, the class that used LMS 

and face-to-face learning had a better average cognitive score than the other three clas-

ses. Apart from that, the use of LMS and virtual face-to-face learning can help students 

to improve cognitive learning outcomes when compared to classes that only use virtual 

face-to-face learning. This shows that the use of LMS can help students improve cog-

nitive learning. 
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source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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