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Abstract. This research is based on the characteristics of dependently the second semester 

students in college who do not have the readiness to learn independently as needed. The purpose 

of this study is to develop self-regulated learning (SRL) design for environmental science course 

facilitating by e-learning. This development research was adapted from the 4D Thiagaradjan 

development model. The results showed that: (1) SRL design consist of seven stages which do 

in class and online through e-learning; (2) the validation of the learning design concept is 97% 

and instrument validation is 87.5%, it is concluded that the design good and feasible to be used 

in the class; (2) there are differences in student learning outcomes, the results of pretest 62 and 

posttest 75.4, n-gain results are 0.35 or medium category, which means the design is effective to 

enhance student achievement. 

1. Introduction 

Based on the Indonesian national qualification framework, graduates with sixth level are required to 

have capability to apply, assess, design, use of technology, and problem-solving. This competency can 

be achieved if the college curriculum and educators facilitate students. On the other hand, learning 

awareness and their efforts are important considering that information or guidance can be accepted by 

students if they have awareness and want to changes themselves. 

First year is a transitional period. A student usually still adapts the learning method [1]. Students can 

control their study by observing, assessing, and responding to themselves [2]. The ability to self-regulate 

and awareness to develop their knowledge in the learning process is called the ability of Self-Regulated 

Learning (SRL). Student-centered learning is suitable for learning because it can increase motivation, 

interest, creativity, initiative, independence, and enthusiasm for learning [3]. Besides, students must be 

guided to have good SRL ability so they have an effort that supports them in the learning process. SRL 

will help students of understanding about goal setting, time management, learning strategies, self-

evaluation, self-motivation, and self-interest. Moreover it also helps them to realize what the exact time 

he needs friends or lecturers help [4].  SRL become an important topic in educational research in the last 

two decades because it can train students to organize their learning and increase their 

achievement [5]. SRL conceptualized as a cyclical process with three phases namely forethought, 

performance and self-reflection [6]. This phase is cyclic because each process in each stage of self-

regulation affects the next phase.  
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E-learning can be used to train SRL's capabilities for students, e-learning can help SRL 

implementation if used to attract students' interest, task assignments, assessment or giving 

feedback quickly to student’s assignments. SRL learning requires students to learn independently, this 

is in accordance with e-learning that requires students to be independent in completing the assignments 

that they get. E-learning would be more effective as an interactive learning if knowledge construction 

strengthened with class and online discussions [7]. This method will be effective in teaching SRL 

because e-learning will complement the shortage of class learning. 

2. Methods 

The research model used in this study was adapted from the development model 4-

D by Thiagarajan [8]. Step in the 4-D development model are define, design, develop and disseminate.  

At the define stage, researchers analyze problems in learning, students, and curriculum analysis. At the 

design stage, researchers plan SRL design steps for e-learning based on the theory and problems, so the 

findings could be a solution for the problems. At develop stage researchers analyze the prototype, do 

validation, do revision and do class test. The validator assessed the prototype steps of design SRL in e-

learning based on aspects of learning, language and learning instruments. The class test was conducted 

at the Biology Education, Faculty of Teacher Training and Education, the University of Jember in 

academic year 2018/2019 using a group sample namely Offering B with 30 students. The class test was 

conducted in environmental science course. Class testing is carried out in five cycles where each cycle 

is improvement based on observer’s assessment and suggestions.  The instrument used in this 

observation was the questionnaire of the implementation of learning. The Observer is a lecturer who 

usually takes environmental science courses and a science graduate student. In the dissemination stage, 

researchers provide the results of the development of an SRL design for lecturers of environmental 

science at Faculty of Teacher Training and Education, University of Jember. 

Result and Discussion 

2.1. Steps for Applying SRL Design in E-learning  

Development of SRL design needs to explain how teachers prepare interactive learning, encourage 

students to learn independently and be able to develop the knowledge they have. Learning steps in 

applying SRL adapted from Zimmerman [6] which was later developed by researchers. Learning 

steps can be seen in Figure 1. 

 
  

Figure 1. Steps SRL Design 
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Learning is carried out in class and online through e-learning. Steps a and f are carried out in class 

while steps b, c, d, e, and g are online through e-learning. In step a, students understand the assignments 

in SRL design. In step b, students are given a project that they must plan and carry out within a certain 

time. In step c, students plan how to complete the assignments and projects that they get (as a help the 

lecturer could reference the planning table). In step d, before learning process started, the students 

independently conduct a pretest related to the topic to be discussed in class. In step e, students are 

expected to independently learn material that they do not understand yet. In step f, students discuss the 

topics studied in class. Students verify the knowledge that they had and discuss the difficulties of the 

topic being studied. In step g, the students independently conduct a final test on the topic they have 

learned. The model of the final test via e-learning is shown in Figure 2. 

 

Figure 2. Model of Final Test and Feedback in E-Learning 

E-learning can maximize learning activities because lecturers can give assignments, monitor the task 

collection times accurately, and provide feedback automatically in granting assessment, so students will 

be more independent and know the results or feedback directly. 

2.2. Validation Test Results 

This validation aims to find out the aspects of renewal, needs, the suitability of the scientific stages used, 

the logical aspects of the display, the language and content of the development products. The results of 

the SRL application validation data in e-learning based learning are in Table 1. 

Table 1. Results of Data Validation of Application of SRL in Learning 

Aspect Indicator 
Percentage 

average 
Category 

1. Steps of SRL in e-

learning  

a.  Supporting theory 100% Very valid 

b.  Learning structure 98.2% Very valid 

c. Selection of media or learning 

resources 

91.6% Very valid 

d.  Language feasibility aspects 100% Very valid 

Average Validation 97% Very valid 

2. Learning Instruments a. Semester Lesson Plan  88,5% Very valid 

b. Unit Lesson Plan 86,4% Very valid 

Average Validation 87.5% Very valid 

 

Based on Table 1, the results of the average validation of SRL design in e-learning by experts is 97% 

which is very valid category so the product can be used in the class. Validation result of learning 
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instruments is 87.5%, very valid category, so the instrument can be used to support the application of 

SRL design. In addition to quantitative results, qualitative data are obtained in the form of critics and 

suggestions from observers. Based on the results of the validation, criticism, and suggestions from the 

observer, researchers repair the product, so it can be used in the class test. 

3. Conclusion 

3.1 Class Test Results 

The research data in this class test is quantitative data obtained from observational learning data, 

cognitive achievement in the pretest and posttest form, and SRL ability score. In every single meeting, 

the students carry out 7 phases of SRL design with the different topics in environmental knowledge 

courses. In each meeting the observer made observations on the implementation of learning in the 

assignment of e-learning and discussion process in class. Data from the observation of the learning 

implementation in class test are outlined in Table 2. 

Table 2. Data Results of the Implementation of Learning 

Meeting (M) Number of Students Score Category 

M1 30 70% Practical 

M2 30 72% Practical 

M3 30 77% Practical 

M4 30 80% Practical 

M5 30 100% Very practical 

 Average score 79 % Practical 

 

Based on Table 2 it can be seen that the average score of learning implementation gets 79%. It is 

included in the practical category. The results of student achievement are described in Table 3.  

Table 3. Student Achievement on Class Test 

Meeting 

(M) 

Number of 

Students 

Average score 
Difference N-Gain Category 

Pretest  Posttest  

M1 30 55 70 15 0.33 Medium 

M2 30 59 70 11 0.27 Low 

M3 30 54 74 20 0.43 Medium 

M4 30 59 73 14 0.34 Medium 

M5 30 83 90 7 0.41 Medium 

 Average score 62 75.4 13.4 0.35 Medium 

 

Based on Table 3 it can be seen that the student achievement in the class test gets 62 average pre-

test score, 75.4 average post-test score and the total mean score of N-gain is 0.35 as a medium 

category. Data from the student's SRL ability as described in Table 4. 

Table 4. SRL Ability Score Data 

Number of 

Students 

Average score Difference N-Gain Category 
SRL 1 SRL 2  

30 50 62 12 0.40 Medium 

 

The data in Table 4 state that the student ability scores before SRL treatment (SRL 1) get score 50, 

after treatment (SRL 2) get score 62 and n-gain score get 0.40 which is classified as a medium category. 

Higher education has a responsibility to motivate students to learn more and develop their SRL 

capabilities [9]. At the higher education, various opportunities of self-development such as the 

olympics, scientific writing competitions are widely available, these things can be used by students if 

they have a good SRL. Students with good SRL skills can apply their knowledge independently, not 
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limited by class activities. The students who have a higher SRL ability are more adaptive and they will 

show higher achievement because they have more effective learning style [10]. This can be understood 

because students who have good SRL ability will be able to make a strategy to complete the tasks. 

The application of SRL in e-learning helps students to improve their achievement and SRL's ability. 

Individuals with good SRL abilities will develop their knowledge by using relevant methods [11]. The 

interest of students to understand and apply a material must be built so that students can get the best 

results and be able to evaluate their performance. A way to train SRL can be focused on fulfilling tasks 

independently so that students can form self-efficacy and develop their ideas about the reasons of doing 

an activity. Moreover if students make a high standard of value on a particular task, he will naturally 

involve himself in the task [12]. Furthermore, students are expected to be able to learn knowledge related 

to an event and explore self-interest independently. 

The steps of SRL design are arranged to improve student achievement and SRL abilities. The learning 

process combines class and online learning. In the verification and discussion step, a lecturer can give 

guidance on students understanding based on the students' answers on the preliminary test. Furthermore, 

teachers can detect the level of student understanding, misconceptions, or their innovative ideas based 

on the answers. As a result, students can reflect their knowledge. The aims of expecting from the use 

SRL design in the e-learning are: (1) to train students to build interest in the task and to gain knowledge 

or information from self-motivation while doing assignment; (2) to train students to stay focused on 

performance and plan tasks using a time frame by monitoring time allocation; (3) to train students to 

reflect, evaluate performance, and search another effective method to complete the tasks. 

 

4. Conclusion 

Based on data obtained from the results of research and discussion, it can be concluded: (1) The 

validation result of the SRL design in e-learning is 97 % (very valid category). The mean results 

instrument validation is 87.5 % (very valid category). As the result, the product can be tested in the 

class; (2) The class test result show that the average n-gain of students’ achievement in the class test is 

0.35 (medium category). The mean results of n-gain SRL ability score is 0.40 (medium category). 

Therefore, it can be concluded that the product is effective to improve student achievement; (3) The 

development result of SRL design in e-learning consists of stages namely: program descriptions, project 

assignments, target planning, preliminary test, independent learning, verification and discussion, and 

final test. These stages are carried out interactively with class and online through e-learning. 
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