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ABSTRACT
This study aims to determine; (1) Differences in mathematics learning outcomes between learning
with reciprocal teaching learning models and facilitator student models and explaining after
controlling students’ initial abilities; (2) Effect of interaction between learning models and learning
independence on mathematics learning outcomes after controlling students’ initial abilities; (3)
Differences in mathematics learning outcomes between those who used the reciprocal teaching
learning model with high learning independence and who studied using student facilitator and
explaining model with high learning independence after controlling students’ early ability; (4)
Differences in mathematics learning outcomes between those who used the reciprocal teaching
learning model with low learning independence and who studied using student facilitator and
explaining model with low learning independence after controlling students’ early ability. The
research method used is an experimental method. Data analysis used descriptive analysis and
statistical analysis using two-way covariate analysis. The result of hypothesis 1 testing shows that
H0 is rejected based on F-Test, line A with value Fc = 4.47 is greater than Ftable (0.05; 1: 59) =
4.00. The result of hypothesis 2 testing shows that H0 is rejected based on F Test statistic,
interaction row value Fcount = 14.94 bigger than Ftable (0.01; 1: 59) = 7.08. The results of the
hypothesis 3 testing analysis show that H0 is rejected based on the t-test statistic, the value of t
count = 4.90. This value is greater than t table (0.01; 59) = 2.39. The results of the analysis of
testing hypothesis 4 shows that H0 is rejected based on the t-test statistic, the value of t count =
1.83. This value is greater than t table (0.05; 59) = 1.67.
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INTRODUCTION
Based on the results of a preliminary study at the New Public High School, information was obtained that
students’ mathematics learning outcomes were low. One of the factors of low student learning outcomes is that
the learning model has not varied. As a teacher, it is expected to choose a learning model according to the
characteristics of students. According Mulyono, Purwasih, and Riyadi (2018) some problems that often arise
in the use of conventional that is: 1) in the teaching and learning process students are less active in expressing
his opinion; 2) reduced student interest in learning mathematics; 3) students tend to be passive so that
students’ understanding of the material becomes slow because they only wait for information from the teacher
without any effort to find information needed to solve the problems faced; 4) students’ learning independence
is low. To overcome these problems, it is necessary to do research with the title of the influence of learning
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models and learning independence on mathematics learning outcomes by controlling the students’ initial
abilities.

Learning Reciprocal Teaching Model
Ostovar-Namaghi and Shahhosseini (2011) state the theoretical basis of reciprocal teaching that is the
proximal development zone, proactive teaching and scaffolding, focusing on constructing meaning in the
dialogical process of interaction between teachers and learners. According to Freihat and Al-Makhzoomi (2012)
Reciprocal Teaching is a model by guiding students to interact with text in a more sophisticated way, resulting
in significant improvements in summary quality and inquiries. According to Salehi and Vafakhah (2013)
reciprocal teaching is an instructional style that was originally developed for readers who struggle. It is in a
category called interactive learning. Interactive learning is a style in which teachers and students share
information and lead discussions. According to Aderonke and Akinsola (2013) reciprocal teaching is studentcentered learning in which students and teachers switch roles in a lesson. Lori (2010) stated that reciprocal
teaching as reinforcement by reading guarantees the success of reading and strengthening comprehension
instruction as a whole, reading programs provide reinforcement of understanding, and they become more
understanding. Whereas according to Gillies (2003) reciprocal teaching is a form of learning group and is based
on the premise that social interaction of led experts has an important role to play in learning and can provide
a major boost for cognitive growth. According to Raslie, Mikeng, and Ting (2015) Reciprocal Teaching can
improve understanding skills of struggling readers whose skills are compromised due to social and intellectual
circumstances. According to Arend (2012) reciprocal teaching is conveying to all students that they can learn,
that all students can contribute to the learning process, and that all perspectives are valued. According to
Oczkus (2013) in reciprocal teaching the teacher asks the students to take the role of predictor, questionnaire,
clarifier, and summarizer as they read the assigned readings. Each team gives their responses, and individuals
mark their text. The teacher clarifies difficult concepts and how to ask relevant questions.
Based on the explanation of these experts, it can be concluded that the reciprocal teaching model of learning
has benefits so that learning objectives are achieved through independent learning activities and students are
able to explain all of them to others, studied step by step, indirect knowledge is given at once to students.
Students are given an initial stimulus, with the stages in reciprocal teaching such as, summarizing, making
questions, clarifying, predicting and responding to what is read. Students are directed to be able to develop
the initial stimulus to get ideas and mathematical knowledge in accordance with their needs for the
achievement of learning goals.

Student Facilitator and Explaining Model
According to Muslim (2014) Student Facilitator and Explaining learning is one type of cooperative learning
that emphasizes specific structures designed to influence student interaction patterns and aims to improve
academic mastery. Imas and Berlin (2015) argue that this model of student facilitator and explaining is a
learning model that trains students to be able to present their ideas or ideas to their friends. According to
Setiawan, Budiretnani, and Utami (2017) Student Facilitator and Explaining learning models are learning
models that encourage students to dare to argue in explaining the material learned to other students. Bayuaji,
Hikmawati, and Rahayu (2017) argue that Student Facilitator and Explaining provides opportunities for
students to give their opinions or ideas in understanding a problem. Based on the above explanation can be
concluded Student Facilitator and Explaining model is how students are able to present or demonstrate the
material in front of other students based on working in small groups in order to exchange opinions from each
student. This kind of learning will train students to talk to convey ideas.

Learning Independence
According to Nagpal, Priyamakhija, James, Gyanprakash (2013) learning independence is a process,
method and an educational philosophy: in which a student acquires knowledge with his own efforts and
develops the capacity for critical inquiry and evaluation. According to Rusman (2011) the level of student
learning independence of students is related to the selection of programs: (1) choosing program whose
opportunities for dialogue are higher and less structured, or (2) programs that lack opportunities for dialogue
and are highly structured. According to Grover, Miller, and Porter (2017) Individuals take the initiative, with
or without the help of others, in diagnosing their learning needs, formulating learning goals, identifying
human and material resources for learning, choosing and implementing appropriate learning strategies, and
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evaluating learning outcomes. Fisher in Williams (2003) discusses ways to create effective communities for
learning and shows that an independent learning environment must develop a climate in which important
communities and groups respect generate trust, support and communication. Independent people can make
their own choices responsibly when they will learn or want to learn what. According to Herod and Kop (2017)
learning independence is not only seen as a process but also related to personal tendencies and as an
environmentally determined phenomenon. Like the opinion of Harvey and Louise (2007) the first important
step before independent learning skills can be developed for students is to understand the need to change.
Unless they see this need and desire for change, students have no reason to change their approach or any
motivation to overcome old habits. Johnson (2002) says that independent learning frees students to use their
own learning styles, advance at their own pace, explore personal interests, and develop their talents by using
the multiple intelligences they like. According to Bartholomew (2017) learning independence is the ability of
students to self-assess their own learning needs to do activities to ask and find out about things they want to
know, learning independence combines understanding of what is unknown with an understanding of what
activities need done to get the knowledge needed.
Based on the above explanation, learning independence is to liberate students to use student learning
styles, advance in their own pace, explore their personal interests, and develop their talents using the multiple
intelligences they like.

Initial Ability
According to Mariotti (2009) the initial ability is to refer to the information that will be studied which is
already known to students throughout the previous learning outcomes and individual experiences. According
to Dick, Johnson, and Carey (2015) the initial ability is a set of skills that students should have before they
follow a new learning process.
Based on the explanation above, the initial ability is learning outcomes obtained before continuing the next
level and is the basic capital of students to learn each new subject matter that will be presented by the teacher.

METHOD
The research was conducted with a quantitative approach, using quasi-experimental research methods
with a design of anakova design treatment by level 2x2. The results of the trial of Mathematics Learning
Outcomes instruments have 47 valid questions with reliability of 0.91, the results of the trial of the learning
independence instrument there are 50 valid statement items with reliability of 0.90, and the results of the
trial of the initial math ability are 46 valid questions with reliability of 0.91. Data analysis used in this study
consists of two parts, namely descriptive analysis and statistical analysis.

RESULTS AND DISCUSSION
Differences in Mathematics Learning Outcomes between Students Learning Using
Reciprocal Teaching Learning Models and Student Facilitator Learning Models and
Explaining by Controlling Initial Skills
The results of the analysis testing hypothesis 1 shows that H0 is rejected based on Test-F, row A with the
value of Fcount = 4.47 higher than Ftable (0.05; 1: 59) = 4.00. Thus it can be concluded that there are
significant differences in mathematics learning outcomes between groups of students who study with
reciprocal teaching models with groups of students who study with the student facilitation model and
explaining after controlling the initial ability, to find out which group is higher can be seen from the average
value while corrected the two groups. In the group of students who study with the reciprocal teaching model,
the average mathematics learning outcomes are corrected by 64.71 while the group of students who study with
the student facilitation and explaining model is 59.29. The calculation results show that the mathematics
learning outcomes between groups of students who study with the reciprocal teaching model are higher than
the group of students who study with the student facilitation model and explaining after controlling the initial
ability.
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Effect of Interaction Learning Model and Learning Independence on Mathematics
Learning Outcomes by Controlling Initial Ability
The results of the hypothesis 2 testing analysis show that H0 is rejected based on F Test statistic, the
interaction row value F count = 14.94 higher than Ftable (0.01; 1: 59) = 7.08. Thus it can be concluded that
there is a very significant interaction effect between learning models and learning independence on students’
mathematics learning outcomes after controlling the initial ability. The interaction between the learning
model and the learning independence of students’ mathematics learning outcomes after controlling the initial
ability can be seen in the following figure.
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Figure 1. Visualizing the Interaction between Learning Models and Learning Independence in Influence on
Mathematics Learning Outcomes After Controlling Early Capabilities
By testing the interaction, then further testing is needed. Further test is intended to know about: (1)
difference of learning result of mathematics learning with reciprocal teaching model and student facilitator
and explaining specially for group of students having high learning independence after controlling initial
ability; and (2) differences in learning outcomes of mathematics learning with reciprocal teaching models and
student facilitators and explaining specifically for groups of students who have low learning independence
after controlling initial ability. Summary of further test results can be seen in Table 1. The calculation can
be seen in the attachment.
Table 1. Summary of Advanced Test Results after Controlling Initial Capabilities
No

Compared Groups

dk

Tcount

1
2

A1B1 with A2B1
A1B2 with A2B2

59
59

4,90 **
-1,83 *

α = 0,05
1,67
-1,67

ttable

α = 0,01
2,39
-2,39

Differences in Mathematics Learning Outcomes between those who Learn Using
Reciprocal Teaching Learning Models with High Learning Independence and those who
Learn to Use Facilitator Student Models and Explaining with High Learning
Independence after Controlling Students’ Initial Abilities
The results of the hypothesis 3 testing analysis show that H0 is rejected based on the t-test statistic, the
value of t count = 4.90. This value is higher than t table (0.01; 59) = 2.39. Thus it can be concluded that for
groups of students who have high learning independence, there are differences in mathematics learning
outcomes that are very significant between groups of students who study with reciprocal teaching models and
those who learn with student facilitation and explaining models after controlling the initial abilities, to know
which groups the higher can be seen from the average value corrected by both groups. In the group of students
who have high learning independence, students’ learning outcomes of mathematics with reciprocal teaching
models have averaged corrected by 73.18. While the learning outcomes of students who study with the student
facilitation and explaining models have an average correction of 55.97. The calculation results show that for
groups of students who have high learning independence, the results of mathematics learning between groups
of students who study with reciprocal teaching models are higher than the group of students who study with
the student facilitation model and explaining after controlling the initial abilities.
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Differences in Mathematics Learning Outcomes between those who Learn Using
Reciprocal Teaching Learning Models with High Learning Independence and those who
Learn to Use Facilitator Student Models and Explaining with High Learning
Independence after Controlling Students’ Initial Abilities
The results of the analysis of testing hypothesis 4 shows that H0 is rejected based on the t-test statistic,
the value of t count = -1.83. This value is smaller than t table (0.05; 59) = -1.67. Thus it can be concluded that
for groups of students who have low learning independence, there are differences in mathematics learning
outcomes that are very significant between groups of students who learn with reciprocal teaching models and
those who learn with student facilitation and explaining models after controlling the initial ability, to know
which groups the higher can be seen from the average value corrected by both groups. In groups of students
who have low learning independence, students’ learning outcomes of mathematics with reciprocal teaching
models have averaged corrected by 56.22. While the learning outcomes of groups of students who were given
student facilitation and explaining lessons had an average correction of 62.63. The calculation results show
that for groups of students who have low learning independence, the results of mathematics learning between
groups of students who study with the reciprocal teaching model are lower than the group of students who
study with the student facilitation model and explaining after controlling the initial ability.

DISCUSSION
Mathematics Learning Outcomes of Students who Study with Reciprocal Teaching
Learning Model is Higher than the Value of Mathematics Learning Outcomes of Students
who Learn to Use the Student Facilitator Model and Explaining after Controlling the
Students’ Initial Abilities
Based on the calculation results obtained Fcount is greater than Ftable, this shows that students
‘mathematics learning outcomes there are significant differences between learners and reciprocal teaching
models with those learning with student facilitation models and explaining after controlling the students’
initial abilities. This difference is indicated by the average value corrected by the learning outcomes of
students who study mathematics with reciprocal teaching models of 64.71 and students’ learning outcomes of
mathematics with a student facilitation and explaining model of 59.29. This means that the learning outcomes
of students learning mathematics with reciprocal teaching learning model is higher than the value of
mathematics learning outcomes of students who learn to use the facilitator student model and explaining after
controlling the initial ability of students.

There is an Effect of Interaction between Learning Models and Learning Independence
on Students’ Mathematics Learning Outcomes after Controlling the Students’ Initial
Abilities
The calculation results obtained Fcount is greater than Ftable. This means that there is a very significant
interaction effect between learning models and learning independence on students’ mathematics learning
outcomes after controlling the initial ability. The value of mathematics learning achievement using learning
model of reciprocal teaching with higher learning independence is higher than the value of student learning
outcomes using student facilitator and explaining model with high learning independence after controlling
students’ early ability.

The Results of Learning Mathematics Learning Using Reciprocal Teaching Learning
Model with Higher Learning Independence is Higher than the Value of Student Learning
Outcomes Using Student Facilitator and Explaining Model with High Learning
Independence after Controlling Students’ Early Ability
The result of the calculation of the group of students who were taught using a reciprocal teaching learning
model with high learning independence with a corrected average of 73.18. While the group of students who
were taught by using student facilitation and explaining learning with high learning independence average
corrected by 55.97. It shows that the result of learning of mathematics of group of students that is taught
using the learning model of reciprocal teaching with higher learning independence is higher than the result
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of learning mathematics group of students which is taught using student learning model facilitator and
explaining with high learning independence after controlling the initial knowledge.

The Value of Mathematics Learning Outcomes that Learn Using Reciprocal Teaching
Learning Models with Low Learning Independence is Lower than the Value of Student
Learning Outcomes that Use Facilitator Student Models and Explaining with Low
Learning Independence after Controlling the Students’ Initial Abilities
The results of the calculation of the group of students who were taught using reciprocal teaching learning
models with low learning independence were lower than the mathematics learning outcomes of the groups of
students who learned using student facilitation learning models and explaining with low learning
independence after controlling the initial knowledge. This means that the use of student facilitation and
explaining learning models conducted in this study can improve students’ mathematics learning outcomes
better than the use of reciprocal teaching learning models in students with low learning independence by
controlling initial abilities.

CONCLUSION
Based on the results of the research data it can be concluded that the learning outcomes of students
learning mathematics with reciprocal teaching learning model is higher than the value of mathematics
learning outcomes of students who learn to use the facilitator student model and explaining after controlling
the initial ability of students, there is an influence of interaction between learning models and learning
independence on results learning mathematics students after controlling the initial ability of students,
learning outcomes of mathematics who learn to use reciprocal teaching learning models with high learning
independence is higher than the value of student learning outcomes using student facilitator model and
explaining with high learning independence after controlling the students’ initial abilities, learning outcomes
of mathematics who learn using reciprocal teaching learning model with low learning independence is lower
than the value of student learning outcomes using student facilitator model and explaining with humanity
self-learning is low after controlling students’ initial abilities.
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