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Abstract. A needs analysis has been carried out in 2022-2023 at four 

universities. Of the 142 respondents, 88% of students agreed that learning 

would be developed as a flipped classroom learning model based on an online 

learning management system, 65% offline. The aim of the research is to develop 

a learning model in the undergraduate program, namely a flipped classroom 

based on learning management system (Model Plays). This development 

research method consists of ten stages. Development research has been 

successful and produced a development product in the form of a learning model 

in the undergraduate program, namely a flipped classroom based on learning 

management system (Model Plays). Based on the results of the product 

effectiveness test on Tadulako University health and recreation physical 

education students, It is known that the value of Asymp. Sig (2-tailed) is 0.000 

< 0.05, it can be concluded that there is a difference in learning outcomes 

between the experimental class and the control class, so it can be said that there 

is an influence of using the flipped classroom model based on the learning 

management system (Model Plays) on student learning outcomes. 
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1 Introduction  

Information and communication technology has changed many areas of our lives, 

including education and learning[1], [2]. The rapid development of technology has 

transformed classrooms into intelligent learning environments[1], [3], [4]. Technology 

continues to improve, smart learning features are available from various Information 

and communication Technologies such as computers, internet, and mobile devices 

which basically leads to the development and introduction of one important genre of 

technology and information based educational tools known as Learning Management 

System (LMS )[3], [5], [6]. 

LMS first appeared in the 1990s known as a computer-based integrated 

learning system[1], [6], [7]. It was then adopted by educational institutions in many 

developed countries with good internet infrastructure, such as the UK and the United 

States[1], [5]. It is also an integral part of the learning experience for Australians, 

Chinese as well as a significant percentage of foreign students in Australia [11], [12]. 

Likewise, radically changing classroom environments in Turkey [1], [14], in the Middle 
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East and Far East [1], [15], [16] to support the tradition of face-to-face teaching in 

blended learning settings[1], [8]–[10]. Currently, LMS adoption in higher education 

institutions (PT) has become a more attractive option [6], including many higher 

education institutions in Indonesia[11], [12]. Currently, LMS at faculty of teaching and 

education (FKIP) Tadulako University has become an attractive option since the Covid 

19 pandemic hit the world[2]. This health crisis has been so severe that it has forced 

restrictions and even the closure of educational institutions as a form of virus 

prevention[1], [13]. LMS has become a platform to maintain learning implementation 

despite the physical distance between teacher to student and student to student[1], [14], 

[15]. 

LMS consists of a diverse group of software and programs equipped with a 

wide range of pedagogical and learning administration tools to support traditional and 

modern education, all the way to web-based learning activities[1], [3]. Specifically, its 

functions include providing a form platform for conveying information, managing 

learning materials, collecting and assessing student output from assessments given, 

assigning assignments, storing and sending grades and feedback to students, submitting 

reports[1], [2], [8], [9], [16], [17]. Some examples of LMS include Adobe Captivate 

Prime, Blackboard, Brightspace, Canvas, Edmodo, Moodle, Saba Software, Schoology, 

and WizIQ[1], [10]. 

Currently, many students in undergraduate physical education study programs 

cannot participate in the learning process for various reasons, both offline and 

online.[18]–[20]. Not to mention that students have a tendency to use the internet with 

mobile devices and laptops only used for Short Message Service (SMS), telephone, 

chat, Facebook, Instagram and entertainment such as games, YouTube and listening to 

music.[21]–[23]. For this reason, both teachers and lecturers need to present a learning 

model, strategy or approach that is effective, dynamic and can help students reduce 

negative habits in using the internet, both via mobile devices and laptops, so they don't 

miss out on learning material.[5], [24]–[27]. Flipped Classroom (FC) was developed 

by Bergmann and Sams[14],[28]. The aim is to ensure that students who for various 

reasons are unable to attend class will be able to keep up with the pace of learning and 

are not disadvantaged by lack of attendance[5], [28], [29]. 

Flipped Classroom (FC) encourages video recording and distribution, and in 

addition, it allows teachers to focus more attention on the individual learning needs of 

each student[5], [28]. Flipped Classroom Learning as “a pedagogical approach in which 

direct instruction is shifted from a group learning dimension to an individual learning 

dimension, transforming the remaining group space into a dynamic and interactive 

learning environment[5], [14], [30]. Therefore, the flipped classroom approach is based 

on active learning, defined as any learning method that involves students in the learning 

process[5], [30]–[33].Flipped Classroom(FC) and Learning Management System 

(LMS) can be platforms for implementing both online and offline learning in higher 

education[2], [15]. 

Flipped Classroom (FC) offers students learning through interactive 

technology such as watching videos at home and preparing themselves to apply active 

learning strategies[5], [14], [29]. Previous studies have found that the Flipped 

Classroom (FC) has many benefits for learners, including improved performance, 

increased engagement and motivation, increased self-regulation, increased learner 

autonomy, increased learner collaboration, increased creativity, higher course 
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satisfaction, and increasing the effectiveness of soft skills[5], [14], [29]. With the 

Flipped Classroom strategy, students learn not only in the classroom but outside the 

classroom, they can access or view the material provided by the teacher or lecturer 

repeatedly with the help of the internet or learning videos.[5], [29], [34]. Flipped 

Classroom is a strategy that can be provided by teachers or lecturers by minimizing the 

amount of direct instruction in their teaching practice while maximizing interaction 

with each other.[5], [14], [29]. This strategy utilizes technology that provides additional 

supporting learning materials that can be easily accessed online[14], [29], [35]. 

In general, undergraduate programs teach the theory and practice of skills in a 

variety of ways including face-to-face demonstrations, practice by experts, online and 

offline videos, demonstrations, and case studies using various simulation models[30], 

[35]–[37]. Online and offline theoretical and practical learning has long been carried 

out in the physical education undergraduate program environment[30], [38]–[41]. 

However, a lack of consistent teaching strategies and evaluation methods occurs in the 

physical education undergraduate program environment[25], [39], [40]. Flipped 

Classroom, which is a mixed teaching strategy carried out by introducing students to 

the content before attending face-to-face teaching offline, is something interesting to 

apply in the physical education undergraduate program environment.[36], [42][30], 

[35]. Various literature supports the Flipped Classroom as an effective learning 

method[35], [40]. The flipped classroom has become popular in educational 

literature[5], [14], [29].However, research regarding the use of these models, strategies 

and methods is still limited for teaching theory and practical skills in undergraduate 

physical education programs[40], [43], [44]. 

Overall, both pupils and students have cell phones, so they can use their cell 

phones to access online learning in the LMS before learning begins.[29], [39]. Apart 

from that, the long-term goal is to develop this learning model to help reduce the 

negative impact of internet use among students and students[5], [21],[5], [21], [22], 

[45]. Therefore, the main aim of this research is to develop a flipped classroom (FC) 

model in undergraduate learning-based programs Learning Management System 

(LMS) which is shortened to the model plays. 

 

2 Method 

The development research design used uses the Borg and Gall research development 

model. This research aims to develop a flipped classroom model in undergraduate 

classes based on a learning management system (Model Plays). 
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Fig 1. Development model chart Borg & Gall [46]–[49]. 

 

1. Information gathering (Field Study) 

At this stage the researcher conducted research and gathered information to explore 

the extent to which this product was needed by undergraduate students. At the 

information collection stage, there were 142 respondents. 

2. Planning 

In connection with the formulation of narrative text descriptions of anatomy lecture 

material, learning model plans and instruments for planning. Identify learning 

variations that can increase student interest and learning outcomes 

3. Initial product development Model Plays 

Building the initial form of the model product Plays which can be carried out in 

field testing refers to the Bergman and Moore model development concept which 

consists of: Analysis, Design, Development, Production, Authoring, and Validation. 

4. Initial testing of the modelplays 

The purpose of initial field testing is to obtain an initial qualitative evaluation of the 

product. The field trial consisted of a small group experiment with test subjects of 

ten (10) students who were taking or had taken anatomy/anatomy lectures. After the 

trial, observations, interviews and questionnaires were carried out. 

5. Revise the results of initial testing of the model plays 

In all phases of the research and development cycle involving product evaluation. 

6. Main field trial (Large group test) 

Phase II trials through field testing with a larger number of respondents.The test 

subjects were twenty (20) students who were taking or had taken anatomy/anatomy 

lectures.The goal is to prove that the model Plays that is developed meets the stated 

objectives, taking place in an environment suitable for the final product. During the 

trial, interviews and questionnaires were distributed. 

7. Product Revision 

Evaluate the product after large group trials to suit training objectives. 

8. Operational Test (Test product effectiveness) 
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Test the effectiveness of the product to determine whether the Model Plays which 

is being developed to improve student learning outcomes. Testing with experiments, 

the type of experiment used is poor experimental design. The research design used 

is the static group comparison design. The effectiveness test was carried out 

onstudents who took class A anatomy lectures with a class B control group. 

 

 
Fig 2. The Static Group Comparison Design [50], [51]. 

 

9. Revise the final product before the product is disseminated 

10. Final Model Product Plays. Model Plays disseminated and ready to use. 

3 Results 

The research developed a flipped classroom model in undergraduate classes based on a 

learning management system (Model Plays), with undergraduate students as the 

subject, which was carried out at several universities. The results of research on the 

development of a flipped classroom model in undergraduate classes based on a learning 

management system (Model Plays) are as follows: 

3.1 Field study 

From the results of the needs analysis in the table above, there are several important 

points that are keywords for the need to develop learning models: 

1. Of the 142 respondents, 65% did not like all course material with various 

learning models 

2. Of the 142 respondents, 61% of students had never read material about the 

flipped classroom learning model 

3. Of the 142 respondents, 79% of students said that lecturers had not used the 

flipped classroom learning model in delivering material and practice. 

4. Of the 142 respondents, 88 students agreed that learning should be developed 

in the form of a flipped classroom learning model using smartphones/laptops 

based on an online learning management system, 65% offline. 

5. 100% of students use the internet to support their activities on a daily basis. 

What's even more sophisticated when using the internet is that you don't have 

to go to an internet cafe, but directly use the cellphone or smartphone that is 

always in your hand. 

3.2 Planning 

In general, product development planning is carried out after obtaining the results of 

preliminary research or needs analysis in the field. In planning this research, researchers 

Model Plays (Class A) ............... Learning outcomes 

Regular Model (Class B) 
 Learning outcomes 
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formed a teamwork according to their expertise and prepared facilities and 

infrastructure to support product development research, including: 1) Professional IT 

expert, 2) Learning expert, 3) Learning multimedia expert, 4) Professional 

photographer, 5) Draft validation instrument, 6) draft test instrument, and 7) Draft 

model script or learning innovation Initial product development Model Plays. 

3.3 Model Plays Initial Product Development 

Developing a flipped classroom model in undergraduate classes based on a learning 

management system (Model Plays) contains 12 (twelve) core materials related to 

learning human anatomy in sports in higher education. The result of developing the 

flipped classroom model in undergraduate classes based on the learning management 

system (Model Plays) is a product in the form of a learning platform. The components 

contained in this product include text in the form of word, PDF, video and images. The 

following is a design for a flipped classroom model in undergraduate classes based on 

a learning management system (Model Plays) that has been developed by researchers. 

 

3.4 Initial Trial Model Plays (Small Groups) 

Table 1. Results of Small Group Trials 

No 
Meet-

ing 
Question 

Sub-

ject 

Score 
Information 

4 3 2 1 

1 1-16 Main menu display 10 1 8 1 0 
80% Feasible/Interesting/ 

Satisfying/easy 

2 1-16 
Display of learning 

topics 
10 1 7 2 0 

70% Feasible/Interesting/ 

Satisfying/easy 

3 1-16 
Material on each 

main topic 
10 2 3 5 0 

50% Fairly interesting/ 

Fairly satisfactory/fairly 

easy 

4 1-16 
Material content on 

each topic 
10 3 5 2 0 

50% Feasible/Attractive/ 

Fulfilling/easy 

5 1-16 
Material on each 

topic in video form 
10 6 1 3 0 

60% Strongly agree/ 

Very interesting/very 

fulfilling/very easy 

6 1-16 
Material on each 

topic in image form 
10 5 5 0 0 

50% Very feasible/Very 

interesting/very 

fulfilling/very easy 

7 1-16 
Material on each 

topic is in PPT form 
10 3 6 1 0 

60% Feasible/Attractive/ 

Satisfying/easy 

8 1-16 

Material on each 

topic is in 

word/PDF form 

10 5 4 1 0 

50% very feasible/very 

interesting/very 

fulfilling/very easy 
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9 1-16 

The existence of 

Model Plays 

learning 

10 6 3 1 0 

60% very feasible/very 

interesting/very 

fulfilling/very easy 

10 1-16 Ease of application 10 2 2 6 0 

60% Fairly interesting/ 

Fairly satisfactory/fairly 

easy 

11 1-16 

Feasibility and 

approval in 

developing Plays 

model learning 

10 1 6 3 0 

60% Feasible and 

agree/Interesting/ 

Satisfying/easy 

Information: 

4: Very feasible and very agree/Very interesting/very fulfilling/very easy 

3: Feasible and agree/Interesting/Fulfilling/easy 

2: Interesting enough/Quite fulfilling/fairly easy 

1: Less interesting/less fulfilling/not easy 
  

3.5 Revising Initial Test Results of Model Plays 

From the results of the small group trial, it can be concluded that overall developing 

the flipped classroom model in undergraduate classes based on the learning 

management system (Model Plays) which was developed for students can be applied in 

learning because all the trial subjects were on a small scale, namely 10 students, 60% 

stated that the model play is feasible and agrees/interesting/fulfills/easy to what the 

researcher put together. These results indicate that product development can be 

continued in the next trial group, namely large group trials involving a larger number 

of trial subjects. 

 

3.6 Main Field Trial (Large Group) 

The model develops a flipped classroom model in undergraduate classes based on a 

learning management system (Model Plays) for students which has been tested in small 

groups, then tested in large groups. The research subjects in the large group trial 

involved 40 students consisting of: 20 students from the UWN Palu nutrition study 

program; and 20 students from the UNISMUH Palu sports science study program. 

3.7 Product Revision 

Large group trials that have been carried out by researchers have produced several notes 

to be used as material for correction and evaluation, especially in the implementation 

of development products in learning during lectures. Some notes that researchers can 

collect are: 

1) In general, the learning model can be applied and carried out by all subjects, 

consisting of two trial groups, namely 20 students from the Muhammadiyah 

University (UNISMUH) sports science study program and 20 students from the 

Widya Nusantara University (UWN) Palu Nutrition Study Program.. 
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2) Of the 40 respondents, 85% stated that the play model was feasible and strongly 

agreed/very interesting/very fulfilling/very easy to use in the learning process 

3) Due to unstable internet signal/network conditions in several regions in Indonesia, 

including several regions in Central Sulawesi, it is hoped that the size of the 

materials in the LMS will be made as small as possible without reducing the 

quality. 

4) Material that must be downloaded on the LMS should pay attention to the 

file/video size so that students' cellphone/laptop memory is not burdened. 

On the basis of the notes, suggestions and findings in the large group trials 

above, it can be concluded that in general 85% of respondents stated that the learning 

model developed could be used on a large scale for learning in higher education while 

still paying attention to the size of the files/videos contained in learning management 

systems (LMS). Thus the modeldeveloping a flipped classroom model in undergraduate 

classes based on a learning management system (Model Plays)can be continued with 

effectiveness testing, in order to find out to what extent the development product is 

effective in achieving the goal of increasing student motivation and learning outcomes. 

3.8 Operational Test (Product Effectiveness Test) 

The success of a product development or product brings benefits or has a positive 

impact on learning, so it is necessary to implement/test the effectiveness of the product 

being developed. Does the product being developed really have a significant impact or 

vice versa? The data that will be used as a basis for concluding the results of the 

effectiveness test of the flipped classroom model based on the learning management 

system (Model Plays) in human anatomy/anatomy courses must go through several 

research data analyzes: 

Normality test. Based on the output of the normality test, a significance value (sig) 

was obtained for all data both in the Kolmogorov Smirnov test and the Shapiro Wilk 

test of 0.001 < 0.05, so it can be concluded that the research data is not normally 

distributed. Because the research data is not normally distributed, to determine whether 

there is a difference in the averages of two unpaired samples, a test was carried out 

using the Mann Whitney test. 

Mann Whitney Test. The Mann Whitney test is used to determine whether there is a 

difference in the means of two unpaired groups (experimental class post test and control 

class post test). Based on the statistical test output, it is known that the value of Asymp. 

Sig (2-tailed) is 0.000 < 0.05, so it can be concluded that there is a difference in learning 

outcomes between class A (experimental class) and class B (control class). Because 

there are significant differences, it can be said that there is an influence of using the 

flipped classroom model based on the learning management system (Model Plays) on 

student learning outcomes in human anatomy/anatomy courses. 

3.9 Product Revision 

The flipped classroom model based on the learning management system (model play) 

has improved the appearance and size of all material in the LMS so that it is easily 

accessible to all students wherever they are. 
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3.10 Final Product (Model Plays) 

Because the results of the data analysis are significant, the Plays Model is ready to be 

used and disseminated nationally and internationally. 

4 Conclusion 

Based on the results of needs analysis, field trials, effectiveness tests and discussion of 

development research results on learning model development products in 

undergraduate programs, namely the flipped classroom based on learning management 

system (Model Plays), it can be concluded that: 

1. Development research has been successfully carried out and has produced 

development products in the form of learning models in undergraduate programs, 

namely flipped classroom based on learning management system (Model Plays). 

2. Based on the results of product effectiveness tests on students of the Tadulako 

University physical education, health and recreation study program, it is known that 

the valueAsymp. Sig(2-tailed) of 0.000 < 0.05, it can be concluded that there is a 

difference in learning outcomes between class A (experimental class) and class B 

(control class). Because there are significant differences, it can be said that there is 

an influence of using the flipped classroom model based on the learning 

management system (Model plays) on student learning outcomes. 
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