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Abstract—This development study aims to 1) create a learning model that 

fuses e-learning, a mobile app, character building, and outdoor study and 2) de-

termine the effectiveness of the EMCO learning model on student learning out-

comes. This study uses a research and development design with the model of 

Dick and Carey. A product feasibility test is performed by the learning, media, 

and materials expert validators, and the product’s effectiveness is tested by stu-

dents. The data analysis includes descriptive statistics to determine the product 

feasibility and an independent sample t-test to determine the effectiveness of the 

learning model. The results of the expert validation show that the EMCO model 

is in the very good category and does not need revision. The EMCO model has 

a learning syntax with four phases: LKPD (student worksheet), assessment in-

strument, learning media, and teaching materials. Results indicate that the 

EMCO learning model is effective in improving geography learning outcomes. 

The model has the advantages of 1) effective and innovative material delivery; 

2) easy-to-use navigation keys to access the material; 3) attractive design; 4) 

availability of CBT (computer-based test); and 5) online learning media that can 

be accessed anytime, anywhere, and under any conditions. The research has a 

positive impact on students and is able to transform them into 21st-century 

learning agents. 

Keywords—Development, EMCO learning model, geography learning out-

comes 
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1 Introduction 

Geography, as a subject taught in high school, has both teaching and learning chal-

lenges in the 21st century. The skills that students need in the 21st century include 

critical thinking, creativity, communication, and collaboration [1]. While in its im-

plementation, 21st century learning needs digital learner activity [2], [3] and the culti-

vation of character education as the hallmark of learners [4]. Implementing digital 

learning activities and character education requires a learning model that provides 

learning experiences for students. 

Learning experiences are obtained by integrating outdoor study with e-learning and 

mobile app models such as audio, video, animation, images, and text [5]. The func-

tions of the menu in e-learning and mobile apps are very helpful in 21st century learn-

ing. Empirically, the results of previous research show that mobile apps using An-

droid as a learning medium can improve students’ interest in learning and academic 

results [6]. Students in high school need to study materials that can be accessed any-

where and anytime. In addition, they need a hands-on practice that differentiates the 

concepts from real-world conditions. Therefore, it is important to develop a learning 

model that integrates outdoor study with e-learning and a mobile app. 

Based on existing geography curricula, developing a learning model is necessary to 

meet the needs of 21st-century education. Innovations in the development of geogra-

phy learning models, in addition to improving learning outcomes, can also improve 

the skills needed in 21st-century competition. These innovations should encourage 

students to be more active and help them understand concepts [7]. Geography learn-

ing models should be close to nature and improve students' abilities in their own time 

[8]. 

Learning with digital activities can be realized by implementing e-learning [9] and 

mobile apps [10]. Therefore, a learning model that combines e-learning, a mobile app, 

character building, and outdoor study is necessary. This will hereafter be referred to 

as the EMCO learning model, and it provides a geography learning experience for 

students (geo-visualization). Through outdoor study, students often engage in learning 

and this can increase positive relationships between teachers and students [11]. The 

outdoor study not only improves learning outcomes but also improves students’ writ-

ing skills [7].  

Research related to e-learning has been conducted [9], [12]–[15]. So, also the re-

search on automobile-related learning studied [6], [10], [16]–[19]. Some studies have 

combined e-learning and mobile apps [5], [20]–[24]. However, research and devel-

opment that strive to combine e-learning, a mobile app, and outdoor study to develop 

the character of students have not been widely conducted. This integrated develop-

ment focuses on developing digital learning materials that are integrated with activi-

ties in the field. Geography emphasizes outdoor and experimental learning [25], [26]. 

The outdoor study can encourage students to solve real problems in the field, so the 

results of students’ learning and their environmental awareness can be enhanced [4]. 

Therefore, research is needed to develop learning that integrates these themes. 

This study is similar to previous developments regarding innovative integrated 

learning models [6], [12], [16], [18], [19], [27]–[29]. The effectiveness of the EMCO 
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learning model on learning outcomes also has similarities to previous studies that 

support research on e-learning [9], [30]–[32], m-learning [17], [19], and outdoor study 

[7], [11], [33], [34]. The difference in previous developments is that the EMCO model 

includes a character-building component. The characteristics of love for the country 

and concern for the environment are increased by including character building in the 

development model. 

Based on these studies, this research aims to 1) develop a learning model that com-

bines e-learning, a mobile app, character building, and outdoor study and 2) test the 

effectiveness of the product as a learning model on high school students to determine 

its effect on geography learning outcomes. The benefits of research being conducted 

change student-centered learning. Students are free to explore objects and teaching 

materials to find and develop concepts of understanding. The results of the study 

indicate a positive impact on students, namely, being able to implement increased 

learning abilities into life in the environment where they live. Students can transform 

this into 21st-century learning agents.  

2 Method 

2.1 Research design 

Research and development of the EMCO learning model used Dick and Carey 

[35]. The model was selected because it is (1) flexible and capable, that is, this model 

can be modified as long as it is not missing its main component, (2) systematic, mean-

ing that it is composed of successive steps to minimize the weaknesses of a product, 

and (3) adaptive, meaning that it can be used in a variety of fields, including educa-

tion. The procedure to develop the EMCO learning model uses Dick and Carey’s 

model modified to be four categories, namely, requirements analysis, product devel-

opment, product testing, and product revision. 

The design of the trials is used to determine the effectiveness of the product using a 

quasi-experimental with non-equivalent control group design. The quasi-experimental 

design in this study is shown in Table 1. 

Table 1.  Quasi-Experimental Design  

Class  Pretest Treatment Posttest 

Experimental O1 X1 O2 

Control O3 X2 O4 

 

Information: 

O1 and O3 = pretest 

O2 and O4 = posttest 

X1 = treatment with EMCO model 

X2 = treatment with conventional model  
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2.2 Participants 

The development product feasibility test was conducted by the validator of learning 

experts, media, material geography, and students. Tests on the students were done in 

several stages, including small group tests consisting of 10 students and a large group 

test consisting of 46 students.  

Subjects in the trial of the EMCO learning model’s effectiveness on the learning 

outcomes of the students include the class XI IPS of SMA Wachid Hasyim 2 Taman, 

Indonesia academic year 2019–2020. Determining the experimental and control 

groups was done based on the technique of purposive sampling based on academic 

ability, which is almost the same. It was concluded that the experimental group was 

XI IPS 1 and XI IPS 2 up to 46 students, and the control group was XI IPS 3 and XI 

IPS 4 up to 46 students. Students in the experimental group used the EMCO learning 

model, and students in the control group used conventional learning models, including 

the lecture method, student presentations, and group discussions. 

2.3 Instruments and Data collection 

Data on the feasibility of the product is both qualitative and quantitative. Qualita-

tive data include questionnaire responses obtained from learning experts and students. 

The quantitative data include the questionnaire scores of the validator experts (learn-

ing experts, media, and materials) and the students. The questionnaire was scored 

using a Likert scale with values of 1 (Yes) and 0 (No.) The questionnaire is comprised 

of 32 statements about e-learning, mobile apps, character building, and outdoor study. 

The questionnaire has been administered to test the validity by product moment shows 

the results of a valid (average count = 0.3233). Furthermore, a reliability test by 

Cronbach’s alpha shows reliable results (alpha = 0.691). 

Quantitative data on the effectiveness of the development product include the re-

sults of the pretest and posttest. Data on student learning outcomes were collected by 

administering an evaluation test with 10 choice questions and an essay test consisting 

of five questions. The assessments have been done to test the validity by product 

moment shows the results of valid (average count = 0.4883). A reliability test using 

Cronbach’s alpha shows that the results are reliable (alpha = 0.722). 

2.4 Data analysis 

Data on the feasibility of the development product were analyzed by using quanti-

tative descriptions to identify the percentage score of the responses from the expert 

validators and students. An analysis of descriptive statistics uses the following formu-

la [36]: 

Percentage (%) =
∑(total of questionnaire answers )

N ×  n ×  the highest score
×  100% 

Furthermore, determining the feasibility of the development product is based on 

the criteria presented in Table 2 [36]. 
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Table 2.  Table 2. Eligibility Criteria of Development Product 

Criteria  Category  Conclusion 

≥91% Very Good No revision 

≥71%–<91% Good  No revision 

≥51%–<71% Quite Good Revision  

<51% Not Good Revision  

 

Data on the effectiveness of the EMCO model based on the results of the study 

were analyzed using a normality test, homogeneity test, and independent sample t-

test. The t-test analysis was done using SPSS 21.00 for Windows with a significance 

level of 5%. The hypothesis of this research is as follows: 

H0: There is no difference between the learning outcomes of students who applied 

the EMCO learning model and students who applied conventional learning. 

H1: There are differences between the learning outcomes of students who applied 

the EMCO learning model and students who applied conventional learning. 

Determination: 

If H0 > significance 0.05, then H0 is accepted. 

If H0 < significance 0.05, then H0 is rejected. 

3 Results and Discussion 

3.1 Development product of the EMCO learning model 

The development product is used as a model of innovative learning in the class-

room. Teachers and students can use the product by accessing online learning media 

on www.schoology.com (Figure 1) through a computer, laptop, or smartphone. The 

development product includes syntax learning, student worksheets, a process assess-

ment instrument, media, and e-learning teaching materials (Figure 2). 
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Fig. 1. E-Learning Dashboard Using Schoology 

  

a) b) 

  

c) d) 

Fig. 2. Preparation with m-learning (a), Directing outdoor activities (b), Students work on the 

worksheet (c), and Character-Building Activities for Environment Care (d) 
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The product of the results is the EMCO learning model, which was qualitatively 

improved with the help of learning experts, media, and materials validators. Feedback 

from learning experts includes 1) add a description of the activities for teachers so the 

learning steps are easy for other teachers to apply; 2) ensure the model can sync with 

the newest curriculum in which students are the center of learning; 3) the syntax must 

contain 21st-century learning skills, namely, 4C, literacy, and character education; 

and 4) outdoor learning should focus on finding and analyzing the problems, then 

making a conclusion or solving the problem. The syntax of the revised EMCO learn-

ing model is shown in Table 3. 

Table 3.  The Syntax of the EMCO Learning Model 

 

The syntax of the EMCO learning model has four phases: (1) Pre-Trip, which in-

cludes preparing by digital literacy and planning field studies. In this first phase of the 

activity, students act as designers and teachers provide input on existing designs. The 

first phase is crucial in determining the next learning step because poor planning and a 

lack of preparation will hamper the next phase. The students and teacher should be 

able to briefly review the results of the first phase. (2) Trip is the second phase, and it 

includes a field study trip and meaningful learning. Activities in this second phase are 

student-centered to find and form the concept of understanding objects in the field. 

The teacher provides a portion of input and direction to create a conceptual frame-

Phase 1 : Digital 
literacy and 
planning studies 
as well as 
preparation of 
necessary things 
(pre-trip)

Teachers discuss the purpose of the lesson, invite students to read materials 
through e-learning and the mobile app, describe various logistics needs, and 
motivate students to engage in activities such as travel around the neighborhood.

Students read the material through the e-learning and mobile app, and then 
they develop the logistics and prepare for the trip in groups.

Phase 2 : Embark 
on a journey of 
field study and 
find meaning (on 
trip)

Teachers explore the surrounding environment, make a trip at some point to 
observe, connect the concepts to the real world, make observations, and interpret 
the object of observation through character cultivation.

Students explore the environment using the guide from the teacher and make 
observations using the worksheet in the application.

Phase 3 : Suggest 
retrospect (after 
trip)

The teacher encourages students to recall the trip and look for an explanation 
according to the available concepts.

Students retell the facts and relate the concepts of their findings during the 
trip.

Phase 4 : Analyze, 
solve problems, 
and draw 
conclusions 
(decision-making)

Teachers help students plan and prepare appropriate artifacts to be analyzed 
(such as reports, video recordings, and photos), and then draw a red thread to the 
problems to be solved. Last, draw conclusions.

Students analyze the data then create a report that includes problem solving 
results and conclusions.
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work. This phase usually requires patience and takes some time. (3) After Trip, the 

third phase includes the results obtained by the students, learning retention, and teach-

er input in developing concepts. This phase can be done in class after the field studies. 

In this phase, students must communicate well to help other students understand. (4), 

Decision-making is the final and most important phase in the EMCO learning model. 

This includes implementation in the form of solving problems encountered during 

trips and debriefs. Understanding the concept and enhancing the characteristics of 

love for the country and caring for the environment can be seen at this phase. Learn-

ing retention will also be visualized into a meaningful learning experience.  

Media experts provided feedback: 1) learning should be presented in a simple and 

systematic framework in the form of an e-module so it is easily accessible to students; 

2) artificial media used in biosphere learning—like a map of the flora and fauna dis-

tribution—should be developed by the students instead of the teacher; and 3) teachers 

should strengthen the repertoire of media knowledge created by students. The results 

of the media revision can be seen in Figure 3 (a). 

Feedback was also provided by material experts: 1) characteristics of the biosphere 

material in geography lessons should include more concrete concepts, so it needs both 

direct and indirect experience; 2) a student worksheet is needed to understand the 

material clearly; 3) the student worksheet should include the assessment instruments 

of cognitive, affective, and process; 4) on the biosphere material, a conceptual frame-

work of e-learning in the form of a PowerPoint is needed so students can easily learn 

them; and 5) the biosphere material should include character education that can be 

established through an environmental approach during outdoor study. The revisions of 

the material can be seen in figures 3 (b) and (c). 

   

a) Material of the  
biosphere 

b) Student worksheet c) Student worksheet 

Fig. 3. The appearance of e-learning 

114 http://www.i-jim.org



Paper—Development of E-Learning, Mobile Apps, Character Building, and Outdoor Study... 

 

Product testing is done after the revision process suggested by the learning, media, 

and materials expert validators. The field tests of students in small and large groups is 

then performed. Field tests were done in three stages (Figure 2), namely: (1) e-

learning study, (2) outdoor learning study using a mobile app, and (3) integration of 

character in the learning process. A recapitulation of the test results of all respondents 

to the EMCO learning model can be seen in Table 4. 

Table 4.  A Recapitulation of the Test Results of All Respondents 

No. Correspondent Percentage (%) Category Conclusion 

1. Learning expert 88.00 Good  No revision 

2. Media expert 91.00 Very Good No revision 

3. Geographical materials expert 85.00 Good  No revision 

4. Small group trials 94.69 Very Good No revision 

5. Large group trials 91.03 Very Good No revision 

Average  89.94 Good  No revision 

 

As shown in Table 4, the results of the assessment test of the EMCO learning mod-

el is 89.94%. This suggests that models of the development product are within the 

category of very good and do not need revision, so it can be concluded that the 

EMCO learning model has met the feasibility standard to be used in geography learn-

ing. 

3.2 The Effectiveness of the EMCO learning model compared to learning 

outcomes 

A comparison of the data about the learning outcomes of experimental and control 

groups in this study can be seen in Figure 4. The learning results in Figure 4 show that 

the average student learning outcomes in the experimental group, before and after 

using the EMCO learning model, went from 40.78 to 84.37, which is an increase of 

43.59. Furthermore, the average learning outcomes of students in the control group 

before and after using the conventional model went from 41.06 to be 66.80, which is 

an increase of 25.74. Based on the improved scores, both groups showed the presence 

of increased learning outcomes. The conclusion is that the ECMO learning model was 

able to improve students’ learning outcomes more than the conventional model. 
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Fig. 4. Data on Geography Learning Outcomes 

Furthermore, the results of the study data were tested for effectiveness by using an 

independent sample t-test that had previously been done through a normality (Table 5) 

and homogeneity test (Table 6). 

Table 5.  Normality Test 

Group  
Kolmogorov–Smirnova 

Statistic df Sig. 

Experimental .152 46 .100 

Control .095 46 .200 

Table 6.  Homogeneity Test 

Levene Statistic df1 df2 Sig. 

.109 7 90 .742 

 

Based on Table 5, sig. 0.100 > 0.050 for the experimental group and 0.200 > 0.050 

for the control group were obtained, so the results of this study are normally distribut-

ed. Table 6 shows that the value of sig. 0.742 > 0.050, so it can be concluded that the 

results of learning in both groups have a homogeneous variant. Furthermore, a test on 

the difference in learning outcomes in the form of gain scores between the experi-

mental and controlled groups was performed, and the results are shown in Table 7. 
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Table 7.  Test Results of Independent Sample t-Test 

t-Test for Equality of Means 

t df 
Sig.  

(2-tailed) 
Mean Difference 

Std. Error 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

3.454 90 .001 10.60870 3.07120 4.50722 16.71017 

3.454 89.980 .001 10.60870 3.07120 4.50720 16.71019 

 

The results of the t-test in Table 7 show sig. value 0.001 < 0.050, which can be in-

terpreted as a rejection of H0, and it can be concluded that there are differences be-

tween the learning outcomes of students who applied the EMCO learning model and 

conventional learning. The development product of the EMCO learning model is 

effective in improving geography learning outcomes. 

The results of this study are in line with previous research on the development of 

learning models that are appropriate to use in learning [6], [12], [16], [18], [27]–[29], 

[37], [38]. The effectiveness of the EMCO learning model based on the results of the 

study also has similarities with previous research on e-learning [9], [30]–[32], m-

learning [17], [19], and outdoor study [7], [33], [34], [39]. The difference between 

this study and previous research is the integration of the character-building compo-

nent of the EMCO model. The characteristics of loving one’s homeland and concern 

for the environment are increased by including character building in the development 

model. 

The development of the EMCO model that is applied to the high school biosphere 

material has its advantages. Some advantages of the EMCO learning model: 1) the 

delivery of innovative and effective topics to help students' understanding; 2) the ease 

of a navigation key to access more in-depth topics according to the needs of students; 

3) an attractive appearance and design improves students’ motivation to learn; 4) is 

presented based on CBT (computer-based test) so that students can directly evaluate 

the learning that has occurred; and 5) online learning media that can be accessed any-

time, anywhere, and under any conditions. The strengths of the product support im-

proving geography learning outcomes for high school students. 

In addition to having advantages, the product also has weaknesses in e-learning and 

mobile app learning. E-learning should have a containment system at the learning 

stage so that students can follow the learning flow. The learning flow at each stage 

can be controlled through an e-learning system such as the Moodle application. The 

weakness of the retaining system in Schoology allows students to explore learning 

material not in a continuous and systematic manner. On the mobile app, there is no 

glossary, so if students do not understand a term, they have no way to look it up on 

the app. According to respondents, a glossary is needed to accelerate the application 

interface. 

The improvement of learning outcomes in the experimental group that applied the 

EMCO learning model in small group and large group trials was influenced by the 

ability of the students in the field of information and technology. Students with good 

computer and internet skills tended to improve learning outcomes [40]. On this basis, 

assessing the quality of the website is also good. This is motivated by the intensity of 
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browsing, which is quite high, so they get used to the display reading on the internet. 

This kind of perception causes a fond feeling when reading teaching materials on the 

web [20], [41], [42].  

Furthermore, the success of the EMCO model is influenced by the facilities and in-

frastructure in the form of the internet network. A good internet network influences 

the quality of the web view [30], [43]–[45]. The web will perform perfectly if it is 

accessed by a strong internet network; on the contrary, if the network is weak, then 

the web view will be difficult for students to access. This research conducted trials on 

a small group in a school that has a good internet network. Furthermore, the large 

group trial is performed at the place of residence of each student with a good quality 

internet because most students reside in urban areas.  

In addition, the means used to access also affects the appearance of the website 

[46]–[49] because of the difference between the desktop and the mobile versions. In 

classroom learning, students use a computer so that the web view looks perfect. Dur-

ing outdoor learning, students use a mobile phone, so it is viewed on the mobile ver-

sion. Therefore, the role of the teacher in the field becomes important as a facilitator 

to explain to the students what is related to the material understanding in the applica-

tion. 

The success of the EMCO learning model was also caused by the characteristics of 

the geography science subjects, in particular, the material of the biosphere. The bio-

sphere material brings a logical consequence in the implementation of learning inside 

and outside the classroom. The biosphere material cannot be taught only by transfer-

ring knowledge through the lecture method or question and answer. Rather, it should 

be taught based on approach-oriented learning on the scientific process with experi-

mental methods. The scientific skills in geography are oriented to a process skill ap-

proach. Process skills include observation, classification, interpretation, prediction, 

questioning, forming a hypothesis, experimentation, and communication [50]. A pro-

cess owned by students supports improved geography learning outcomes. 

4 Conclusion and Suggestions 

The results of this study indicate that the product, which is specialized in the 

EMCO learning model, is feasible to use in geography learning. The value of worthi-

ness is 89.94%, included in both categories. The development product is in the form 

of the EMCO learning model consisting of the syntax study with four phases: LKPD 

(student worksheet), process assessment instrument, learning media, and e-learning 

teaching materials. Second, the EMCO learning model effectively improved the learn-

ing outcomes of high school geography students. The significance value of the t-test is 

0.001, which is smaller than the significance of 5%. Recommendations for further 

studies include doing a research experiment or classroom action research to determine 

the effect or improvement of the EMCO learning model with other variables such as 

student interest and learning achievement in different subjects and schools. For those 

using the learning model, recommendations are that the outdoor activities should be 

done in a place that has a network or strong internet access; small groups should be 

118 http://www.i-jim.org



Paper—Development of E-Learning, Mobile Apps, Character Building, and Outdoor Study... 

 

formed so that students can participate in discussions, share, explain, and defend ide-

as, and give feedback on other students’ ideas; and knowledge about how to use the 

tool (such as measuring techniques and data communication) should be provided in 

advance. 
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