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The ability of self-regulated learning (SRL) plays a role in the success of learning of Distance Education student. Self-

regulated learning skills can be trained to students in various ways. This research is a mixed method with one group pretest 

post design. The purpose of this research is to see the influence of learning strategy in the form of metacognitive and 

cognitive strategies integrated into the online tutorial of Anatomy and Human Physiology course. The sample of this research 

is 20 students of Universitas Terbuka, Indonesia who follow the online tutorial of Anatomy and Human Physiology course in 

academic year 2016.1. SRL is measured at the beginning and end of online tutorials using a modified MLSQ questionnaire. 

Learning outcomes are measured by pretest at the start of learning and posttest at the end of the lesson. To complete the 

results of research, it is also conducted interviews, observations, and recordings in the field. The results showed that there 

was a significant difference for students’ SRL and learning outcomes. 
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1. INTRODUCTION 

One of the skills that learners must have in the 21st 

century is the ability of learners to control and manage 

their own learning process. This is in accordance with 

other expert1 which states that since twenty years ago, 

learners are expected to be actively involved in 

organizing and reconstructing the knowledge that they 

already possessed with new knowledge rather than as a 

passive absorber. A person who has the ability in self-

regulated learning tends to have better performance than 

those who do not2. Particularly, for the distance students, 

self-regulated learning (SRL) is an absolute skill that the 

learners must possess. This is due to the separation 

between learners and teachers in the distance 

environment3,4. Distance students ideally should have 

high skills of SRL to succeed in their studies. 

Nevertheless, SRL’s Indonesian distance students only at 

the average level5,6. 

     Self-regulated learning is a process involving students 

in regulating and managing complex learning activities in 

order to achieve their academic goals7. SRL is an active 

and constructive process of the learners in which learners 

set goals, then monitor, regulate and control their 

cognitive, motivational and behavioral goals8. So some 

experts conclude SRL includes the interaction of 

components of cognition, metacognition, and motivation 
9,10,11. Cognitive components include activities that 

support students in manipulating academic content. 

Metacognition strategy refers to the knowledge and 

ability of students in managing their cognitive activities. 

The motivational component, particularly self-efficacy, is 

considered a major factor supporting the success of the 

study9. SRL process are forethought, performance or 

volitional control, and self-reflection12. The forethought 

phase precedes the actual performance and refers to the 

process that governs the stages of action. Volitional 

control phases include processes that occur during 

learning and affect attention and action. During the self-

reflection phase, people respond to their efforts13.  

     One characteristic of distance education students is the 
autonomous learner14 which is interpreted as a freedom 
for students to decide what and how to learn. As an 
autonomy student, distance education students should 
have the ability to determine what will be learned, what 
learning resources will be used to support their learning 
and self-evaluation of learning completeness15. This is in 
line with the characteristics of students who have self-
regulated learning ability where students are able to 
organize, control and manage their learning activities so 
they are able to achieve academic goals16. SRL is a very 
important factor in the distance environment due to 
limited support provided by the instructor or colleagues in 
completing the study9. 

      The development of fourth generation of distance 

education is a flexible learning model, where learning is 
delivered through internet utilization or online learning 17. 
Students participating in online learning increased 
approximately 19% from 2002 to 200818. Online learning 
students should have a high degree of responsibility and 
SRL. SRL can be trained both in face-to-face learners and 
online. Training of SRL through various means, including 
tools note matrix note taking and prompt self-
monitoring19, time management tools20, eportfolio21. 

       Self-monitoring and self-reflection are important 
aspect of applying metacognitive strategies because 
learners get feedback related to their performance22. Self-
monitoring of learning strategies, time management and 
self-reflection is a strategy of metacognitive application. 
Monitoring is conducted to control whether a 
predetermined strategy or planning and study time 
management can be implemented and successful. If not 
accomplished or unsuccessful, it should be sought the 
cause and how the solution. 

     Mind mapping is a tool to represent an idea connected 
with a central theme. The main rule of mind mapping is to 
bring the imagination and mind that is in the brain23. 
Other experts states that mind mapping is a technique that 
can improve creativity and improve student learning 
outcomes24. Mind mapping can be a feedback for teachers 
regarding the mental structure and development of their 
students, helping students to recall the knowledge gained 
through visual elements and can be used as an activity 
involving students in a lesson. Teachers can find out 
whether their students understand the material by 
establishing the correct structure related to the 
information it obtains in mind mapping25. In addition, 
mind mapping helps students assimilate new knowledge 
to think and develop conceptual schemes. So that mind 
mapping was considered as a map that can be used in 
teaching constructivism IPA.  

       Furthermore, in this study, we are keen to find out 
whether there is a difference of students’ SRL and 
learning outcomes before and after training of 
metacognitive strategies through self-monitoring and 
reflection and cognitive strategies through mind mapping, 
answering questions and discussions. 

 

2. RESEARCH METHOD 

      This research was mixed methods embedded research. 

The research design is one group pretest and posttest 

design. The independent variable of this study is SRL 

training that is integrated into the online tutorial process. 

The dependent variable of this study is students’ SRL and 

learning outcomes. The study was conducted in the 

academic year 2016.1.  

     The population of this study are 40 students, all 

students who access the online tutorial of Anatomy and 

Human Physiology in 2016.1. The sample of this research 

is 20 students who follow the online tutorial of Anatomy 

and Human Physiology course and received the book 

"CERDAS  learning strategy guide for science education 
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students of distance education". One of contents of this 

guide is about the implementation of metacognitive 

strategies through monitoring and self-reflection and the 

application of cognitive strategies in the form of mind 

mapping26. 

      The instrument used is the modified MLSQ 27 

(motivation for Learning Strategy Questionnaire), using 

Likert scale (1 = never; 2; rarely; 3 = often; and 4 = very 

often). Instruments include the dimensions of motivation, 

and learning strategy. While the dimension of motivation 

consists of sub aspects of intrinsic and extrinsic 

motivation and self-efficacy. Dimensions of learning 

strategy that includes goal setting, goal accomplishment, 

goal accomplishment in science,  and objectives of 

science, monitoring, time management, arranging place to 

study, effort regulation, self-evaluation and self-reflection. 

Instrument consists of 40 valid items with reliability level 

(r = 8.6 at α = 1%). 

      The pretest and posttest used are standard tests from 

item bank. The set of pretest and posttest consists of 50 

items. Pretest is conducted maximum about time span of 

1.5 hours. Posttest is a final exam of the semester 

conducted maximum about 1.5 hour time span. Online 

tutorial is implemented 8 weeks.  Metacognitive and 

cognitive strategy were trained every week. 

Metacognitive strategy is in the form of time management, 

self-monitoring and self-reflection. Cognitive strategy is 

in the form of mind mapping, composing questions and 

answers, and engaging in discussions.  

 

3. DATA ANALYZE 

        The data of this research is the average score of SRL 

before and after online tutorial and score of pretest and 

posttest. To know the difference of the average score of 

early SRL and final SRL, it was analyzed by using t test. 

Furthermore, the increase of SRL scores and learning 

outcomes was analyzed by calculating the normalized 

gain using the formula as follows28: 

<g>   =         postest score      –   pretest score  

                     maximum score –   pretest score 

 

Prior to the analysis, prerequisite tests are tested on the 

normality of one sample by using Kolmogorov-Smirnov 

test and homogeneity test using Levene's test of equality 

of error variance. Data were analyzed using SPSS 17 for 

window. In addition, it was tested a difference of average 

scores of dimensions between before and after online 

learning. 

 

4. RESULTS AND DISCUSSIONS OF THE 

RESEARCH 

       The results of the normality test of one sample 

Kolomogorov Smirnov showed that the data were 

normally distributed (p> 0.05) and homogeneity test using 

levene's test of equality of error variance, indicating that 

the data homogeneous (p> 0.05).  

 

The early and final of average score of SRL 

The results of the t-test using indicate that the initial 

average score of SRL is significantly different from the 

average score of end-SRL (p <0.05). It showed  that the 

training of metacognitive and cognitive strategies that are 

integrated into the online tutorials are beneficial to the 

improvement of students’ SRL that follow the online 

tutorial of Anatomy and Human Physiology courses. The 

results of the study are in line with the results of previous 

studies which suggest that providing a combination of 

cognitive and metacognitive strategies efficiently 

improves the ability of SRL29. In his research, he 

combines learning methods during learning, such as self-

evaluation and reflection activities, as well as teaching 

methods including concept maps, and note-taking 

strategies29. The results of his research prove that the 

learning strategies used lead to different learning 

outcomes before and after treatment, but stronger 

differences are obtained through the use of metacognitive 

strategies. This suggests that training is efficient against 

the improvement of metacognitive strategies of students. 

This is in line with other expert which states that the 

ability of students’ SRL can be improved through 

systematic intervention30. Interventions can be training 

related to learning strategies or metacognitive strategies. 

Furthermore, the mean sub-dimension score of early and 

final SRL is compared as presented in the Figure 1 as 

follows. 

 

Fig.1. The means of  SRL sub dimension before and after 

online tutorial 

After doing t test between each sub dimension of SRL, 

we got 2 sub dimension which differ significantly, 

namely self evaluation and self reaction. The analysis 

show that the mean self-evaluation and self-reactions of 

pre and post SRL differ significantly (p <0.05, at α = 5%), 

whereas post SRL is higher than pre SRL.  
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Significant differences and improvements of the average 

self-reflection score of the SRL is relevant to the 

performance demonstrated by the students at the time of 

SRL training particularly at  self-reflection training while 

online tutorial. Of the 20 students of online tutorials, fifty 

percent of students did self-reflection on a weekly basis, 

35% of students do self-reflection every 2 weeks or more, 

while another 15% of students did not do self-reflection 

during the training. In this training, students were asked 

to assess themselves in terms of what material had been 

mastered, what material had not been mastered, why the 

material was not mastered and efforts were made to 

overcome the problem. From their answers, it could be 

seen that most of the students (80%) stated not yet 

mastered all the material taught every week, and they are 

determined to repeat the material independently. 

Self-reflection is part of the metacognitive aspect of the 

process by which a person thinks and controls the 

cognitive process 31. A person uses his cognitive process 

to think about the thinking process. This is conducted 

because students can choose and use appropriate 

strategies to improve future performance. As a person 

who has the ability to reflect. He will be able to consider 

what he has done and what he will do in his time of data. 

Furthermore,  analysis of gaining the average score of 

early and final SRL results of the N-gain analysis show 

that N gain SRL (N=0.31) is at medium category. When 

we searched per individual, 5% of students who increased 

their SRL in high categories, 45% of students who 

increased their SRL in the category of moderate learning, 

and 50% of students who increased their SRL in the low 

category.  

The Pretest and post test score of students 

      Result of t-test showed that as that overall pretest 

score differed significantly with posttest score (p <0.05, at 

α = 5%), where posttest were higher than pretest. The 

results of this study are in line with the results of previous 

studies, in which the learning outcomes increase with 

increasing student self-reliance 29,32-34 . The results of this 

study were also relevant to the opinion of experts who 

stated that self-reguated learning has an important 

contribution to academic success 7. Students with higher 

SRL skills perform better than students with lower SRL 

skills 7, not only on face to face learning format but also 

on online learning35. 

       The results of the N-gain test analysis showed that 

the gain score is at medium level, where 2 students got 

increased learning outcomes into the high category, 

fourteen students got the moderate category, and 4 

students got the low category. Eight weeks of SRL 

training is suspected to be a stimulant of increasing 

learning outcomes .The mind mapping strategy, the 

compilation of questions and answers, and the discussion 

supposedly helped to increase the learning achievement 

achieved by the students. From twenty students of online 

tutorial participants, 95% of students involved in the 

learning process, whether it is doing tutorial tasks and 

mind mapping tasks, the preparation of questions and 

answers, and discussions.  The increase in the average of 

SRL score is thought to be influenced by an increase in 

learning independence that has occurred which is the 

impact of the learning self-learning training that is 

successful learners who can manage, control and evaluate 

themselves. 

5. CONCLUSIONS 

Based on the results of research and discussion it can be 

concluded that training strategies metacognitive and 

cognitive SRL can improve students’ SRL and learning 

outcomes of distance students in the course of Anatomy 

and Human Physiology. Training on metacognitive 

strategies that include self-reflection training and 

evaluation can enhance students' self-reliance, while 

cognitive strategy training that includes mind mapping, 

questions and answers and discussion can improve 

student learning outcomes. 
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