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Abstract. In mathematics learning, not only cognitive abilities, but affective abilities also need to be improved, especially the ability to
learn independently or self-regulated learning. Self-regulated learning is very important because the attitude of independence aims to be
able to direct students towards positive behavior that can support success in the learning process. Self-regulated learning makes students
trained and manages every action, so students have discipline in the learning process. Students who have good self-regulated learning can
complete the task and are able to overcome a learning problem. The learning model that is thought to improve self-regulated learning is
reciprocal teaching. This model requires students to study independently with strategies to summarize, make questions, explain, and
predict answers. This research uses quantitative approach with a quasi-experiment, conducted in 8" grade of SMPN 2 Patikraja,
Banyumas Regency. The instrument used to measure self-regulated learning is a questionnaire consisting of 24 valid questions. The
results of this study indicate that there is an effect of the reciprocal teaching model on students' self-regulated mathematics learning. This
can be seen from the average score of n-gain 0.353 in the medium category.
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INTRODUCTION

In addition to cognitive abilities, affective abilities in
learning mathematics also need attention (Ulpah 2019).
Especially on the ability to learn independently or self-
regulated learning. Self-regulated learning is very
important, because the attitude of autonomous aims to be
able to direct yourself towards positive behavior that can
support success in the learning process. With
autonomous makes students trained and have the habit of
doing good actions and can manage every action so that
students have discipline in the learning process. In
learning, autonomous is needed so that students have the
responsibility in managing and disciplining themselves,
but also in developing learning abilities of their own
volition. Each student must have self-regulated learning
and be required to be independent in order to be able to
complete tasks and be able to overcome a problem in
terms of study.

Schunk and Zimmerman define self-regulated
learning as a learning process that occurs due to the
influence of one's own thoughts, feelings, strategies, and
behaviors which are oriented to the achievement of goals
(Hendriana). According to Schunk and Zimmerman
there are three main phases in the cycle of self-regulated
learning, namely: designing learning, monitoring
learning progress while implementing the design, and
evaluating learning outcomes in full. Next, Schunk and
Zimmerman detailed the activities that took place in each
phase of self-regulated learning as follows: a) designing
learning; b) monitor learning activities; c) evaluate and
reflect. Similar to Schunk and Zimmerman, Butler

argues that self-regulated learning is a cycle of recursive
cognitive activities that includes activities: analyzing
tasks, choose, adopt, or find a strategic approach to
achieving the objectives of the task; and monitor the
results of the strategies that have been implemented.
Today, students' self-regulated learning abilities are
still low, as seen from students' lack of readiness to
accept new material provided by teachers. This also
happened at SMP Negeri 2 Patikraja, Banyumas
Regency, where students' interest in autonomous
learning was still low, and students were still reluctant to
study subject matter at home, which caused students to
not be ready to accept the lessons given by the teacher.
Self-regulated learning of eighth grade students of SMP
Negeri 2 Patikraja which is still low is caused by two
factors, namely internal factors (within students) and
external factors (outside students), internal factors that
can affect students' self-regulated learning are students
not yet learning material will be delivered by the teacher,
reviewing what he has learned at home. While the
external factors that influence are the teacher giving the
material using only the lecture learning model, which
positions students only as objects, and students are
accustomed to learning concepts, and formulas by
memorizing without understanding concepts in depth.
This is in accordance with the factors that influence
student learning according to Slameto (2015) namely
internal factors and external factors. Internal factors
according to Slameto are divided into three factors
namely physical factors (health and disability),
psychological factors (intelligence, attention, interest,
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talent, motives, maturity, and readiness), and fatigue.
Meanwhile, external factors are family factors (the way
parents educate, relationships between family members,
household atmosphere, and family economic conditions),
school factors (teaching methods, curriculum, student-
student relations, school discipline, learning tools, school
time, standard lessons above the size, condition of the
building, learning methods, and homework assignments,
as well as community factors (student activities in the
community, mass media, associate friends, and
community life forms).

Self-regulated learning has a very important role.
Therefore, teachers must be able to provide motivation
and provide varied learning models to improve self-
regulated learning. It is suspected that the reciprocal
teaching learning model can improve this ability.
According to Nurhasanah (Muslimin, et al 2017), the
characteristics of the reciprocal teaching learning model
are students becoming "teachers" by applying 4
strategies, namely: questioning, predicting, clarifying,
and summarizing. In the asking stage, students ask
questions to the “teacher" about the description of the
material contained in the worksheet. The next stage is
the prediction stage, at these stage students make
predictions about the material being studied. Then in the
explaining stage, students explain the predictions that
students have made. In the summarizing stage, students
are asked to conclude the subject matter. After making
conclusions, the "teacher" asks representatives from
several groups to present their conclusions in front of the
class. In the end the teacher, "teacher" and student
together summarize the results that have been presented
and discussed together.

A research conducted by Trisaputri (2017) concluded
that reciprocal teaching model influences students’ self-
regulated learning. Other studies have been carried out to
develop students’ self-regulated learning (Kim & Noor
2019; Putri 2017). Reciprocal teaching which requires
students to study independently with strategies to
summarize, make questions, explain, and predict
answers is thought to improve understanding of the
concept of space building and self-regulated learning of
eighth grade students of SMP Negeri 2 Patikraja.
Therefore, the researcher is interested to know whether
there is an influence of the reciprocal teaching learning
model on self-regulated learning of Grade VIII students
of SMP Negeri 2 Patikraja, Banyumas Regency.

MATERIALs AND METHODS

Study area

This type of research is quasi experiment with non-
equivalent control group design which in this design
there are two groups, namely the experimental group and
the control group. This was conducted in 8" grade

students of SMP Negeri 2 Patikraja, Banyumas Regency.
The population is 64 students which are divided into two
classes, namely class A as experimental group and class
B as control group.

Procedures

This research was conducted five times, where the first
meeting was the giving of a pre-test to find out the initial
conditions of students’ self-regulated learning in the
control and experiment class. The next three meetings
were giving treatment in the experimental class using the
reciprocal teaching model, while the control class used
the learning method as usual, namely expository and
drill. The last meeting was giving a post-test to find out
the final condition about students' self-regulated
learning.

Instrument that is used to measure self-regulated
learning in this research was questionnaire. The
questionnaire consists of 24 valid questions which were
given before and after learning process. The indicators of
self-regulated learning in this research are (Sumarmo:
2004):

1. Learning initiative.

2. Diagnose learning needs.

3. Set learning targets and goals.

4. Monitor, regulate, and control the progress of
learning.

See difficulties as challenges.

Utilize and find relevant sources.

Choosing and implementing learning strategies.
Evaluating learning processes and results.

Has a self-concept.
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Data analysis

The data was analyzed by using N-Gain. N-Gain
provides information about increasing self-regulated
learning. The N-Gain Score is determined using the
following formula (Eka, 2016):

S - S
N — Gain = Post Pre
Smaks - SPre

Spost oSt test score
Spre . pretestscore
Smax . Maximum score

The N-gain criteria are determined as follows:

Table 1. N-Gain Criteria.

Interval score Category
N-Gain > 0,7 High
0,3<N-Gain<0,7 Middle
N-Gain < 0,3 Low
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RESULTS AND DISCUSSION

Result

Learning in the experimental class used a reciprocal

teaching learning model. The steps are as follows:

1. Learning begins with the teacher delivering the
benefits and learning objectives as well as the
learning steps that will be implemented.

2. The teacher divides students into groups of 4 to 5

students with heterogeneous characteristics.
The teacher gives a worksheet to each group.
4. The teacher chooses one student in each group to act
as the teacher in the group.
5. The teacher asks students to read and understand the
worksheets that have been given.
6. Clarifying
a. The teacher asks students to clarify the material
contained in the worksheet by reading,
understanding and discussing the material with a
group of friends led by students who act as
teachers (the teacher guides students in group
discussions) in order to find the volume formula
for cubes, beams, prisms, and pyramid.

b. The teacher provides opportunities for students to
ask questions that are considered difficult.

c. The teacher asks students to discuss working on
the exercises on the worksheet in groups.

7. Predicting
The teacher asks students to predict the relationship
between the concepts they have just learned and the
concepts they have learned.

8. Questioning Generating
The teacher asks students to make questions about
the material discussed and then immediately
answered by discussing with the group.

9. Summarizing
The teacher asks students to make a summary of the
material and questions they have learned.

10.The teacher asks students who act as teachers in their
groups to present the results of group discussions in
front of the class, while the other groups pay
attention, respond or ask questions.

11.The teacher asks students which material is still
considered difficult

12.The teacher concludes learning material.

w

Students’ self-regulated learning data is obtained
from filling out a questionnaire conducted by each
student. The self-regulated learning questionnaire was
given before and after treatment to determine the effect
of the reciprocal teaching learning model on students'
self-regulated learning. The data of students’ self-
regulated learning of experimental class students can be
seen in the following table:

Table 2. Data of Self-Regulated Learning of Experimental Group.

Experimental group

Description

Pretest Post test
Number of students 32 32
Average 64.72 73.81
Maximum score 75 84
Minimum score 42 57

Based on Table 2, it can be concluded that there was
an increase in self-regulated learning of experimental
class students which initially averaged 64.72, after being
given a reciprocal teaching learning model the average
self-regulated learning of students became 73.81. While
the results of the description of self-regulated learning

data of control class students can be seen in the
following table:
Table 3. Data of Self -Regulated Learning of Control Group.
_ Control group
Description
Pretest Post test

Number of students 32 32

Average 64.78 69.34

Maximum score 81 87

Minimum score 53 56

Based on Table 3, it can be concluded that there was
an increase in self-regulated learning of control class
students, which was originally averaging 64.78, after
being given a reciprocal teaching learning model, the
average self-requlated learning of students became
69.34.

Furthermore, to see an increase in self-regulated
learning, an analysis is performed using N-Gain. N-Gain
of experimental group is determined as follows:

Table 4. N-Gain of Self-Regulated Learning of Experimental Group.

Number of Maximum Minimum Average
students N-Gain N-gain g
32 0.5 0.2 0.353

Based on Table 4, it can be seen that the average of
Self-regulated learning N-Gain of the experimental class
is 0.353, which is included in the middle category. Then,
the control class N-Gain is determined as follows:

Table 5. N-Gain of Self-Regulated Learning of Control Group.

Number of Maximum Minimum
students N-Gain N-Gain
32 0.7 0.1

Average

0.163

Based on Table 5, it can be seen that the average of
Self-regulated learning N-Gain of the control class is
0.163, which is included in the low category.

Reciprocal teaching learning models that can
motivate students to learn independently lead to
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differences in the average scores of students’ self-
regulated learning N-Gain in the experimental class and
the control class. The difference in the N-Gain average
of the experimental class and the control class shows that
there is an effect of the reciprocal teaching learning
model on self-regulated learning of Grade VIII students
of SMP Negeri 2 Patikraja, Banyumas Regency, with a
middle category. It also indicates that the reciprocal
teaching learning model can further enhance students'
self-regulated learning abilities compared to learning
using conventional learning models.

Discussion

The results of the initial analysis of the self-regulated
learning questionnaire data in the experimental class and
the control class show that both are in the middle
category. The final results of self-regulated learning
questionnaire data for the experimental class and the
control class showed improvement after participating in
the learning.

Based on the data that has been described previously,
it appears that the final results of the student self-
regulated learning questionnaire data taught using the
reciprocal teaching learning model have an average
score of 73.81. whereas if seen from the increase in
students' self-regulated learning using n-gain, this
experimental class is in the middle category with an
average score of 0.353.

Descriptively, it is known that the final results of the
self-regulated learning questionnaire control class
students have an average of 69.34. From the increase in
self-regulated learning of control class students using n-
gain, the average is 0.163, the score shows an increase in
self-regulated learning of students with a low increase
category.

Reciprocal teaching learning models that can
motivate students to learn independently lead to
differences in the average score of n-gain self-regulated
learning students in the experimental class and the
control class. The difference in the average n-gain score
of the experimental class and the control class, shows
that there is an effect of the reciprocal teaching model on
students' self-regulated learning with a middle influence
category. It also indicates that the reciprocal teaching
model can further enhance students' self-regulated
learning.

CONCLUSIONS

Self-regulated learning is very important because the
attitude of independence aims to be able to direct
students towards positive behavior that can support
success in the learning process. Self-regulated learning
makes students trained and manages every action, so
students have discipline in the learning process. Students
who have good self-regulated learning can complete the
task and are able to overcome a learning problem. The

learning model that is thought to improve self-regulated
learning is reciprocal teaching. This model requires
students to study independently with strategies to
summarize, make questions, explain, and predict
answers.
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