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Abstract

This research is motivated by the lack of optimal learning outcomes of students
due to the lack of learning devices that are considered being able to train students’
abilities in solving problems. The purpose of this study is to develop mathematics
learning tools that meet the validity, practicality, and effectiveness requirements to
improve the learning outcomes of grade VIII students of SMP / MTs on material
number patterns. The development model used is the ADDIE model for designing
learning systems. The instruments used were syllabus validation instruments, RPP,
LKPD, practicality instruments and effectiveness instruments. The technique used
is the technique of collecting observation data, interviews, questionnaire
documentation and tests. Mathematics learning to use the MASTER Plan
technique based on a scientific approach is already valid with the results of syllabus
validation 84.25%, RPP 90.30%, LKPD 86.50%. This learning device fulfills the
practical requirements for large group trials with an average of 93.52% results and
an average student questionnaire response rate of 95.66%. The use of effective
learning tools to improve student learning outcomes for KKM achievement is
83.33%.
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INTRODUCTION

Education is a series of complex events, which are a series of communication
activities between humans, so that humans grow as whole people. In Law Number 20 Year
2003 it is stated that education is a conscious and planned effort to create an atmosphere
of learning and learning process so that students actively develop their potential to have
spiritual, religious, self-control, personality, intelligence, noble character, and skills that
are it needs itself, society, nation and state. Furthermore, the core of education is learning
tools, so the quality of learning tools is one of the main factors determining the quality of
education.

The learning process in the concept of communication is basically a process of
communication between the teacher and students, between students and students and
between students and learning resources (Widada et al., 2020); (Akinloye et al., 2020). A
learning process is said to be good, if the communication that occurs in learning is able to
cause a high intensity of the learning process (Li et al., 2020); (Si et al., 2020). In other
words, the communication that occurs must be able to provide facilities for students to
carry out the learning process efficiently and effectively by implementing learning that is
guided by a predetermined curriculum. In the 2013 curriculum, it was determined that
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what was used was a scientific approach. A scientific approach is a basic concept that
inspires or underpins the formulation of teaching methods by applying scientific
characteristics (Kemdikbud, 2013). The learning process touches three domains, namely
attitudes, knowledge, and skills. The end result is an increase and balance between the
ability to be good human beings (soft skills) and humans who have the skills and
knowledge to live properly (hard skills) from students which include competency aspects
of attitudes, skills, and knowledge (Kemdikbud, 2013).

The scientific learning approach is a learning activity that adapts the steps of
scientists in obtaining attitudes, knowledge, and skills through scientific methods (Persada
et al., 2020). Learning to use a scientific approach is not just a transfer of knowledge from
the teacher to students, but students from their own knowledge (Saylendra & Danial,
2015). Through a scientific approach, students obtain attitudes, knowledge, and skills as
well as the scientific method carried out by scientists (Asmawati & Nurhayati, 2016). To
implement the scientific approach in mathematics, learning requires learning methods and
techniques that support so that learning activities with the scientific approach can be
implemented well (Tambunan, 2019); (Erita, 2013). A teacher should be able to create
conditions and situations that allow students to understand the meaning of learning
materials through the learning process and store in memory that can be processed at any
time and further developed (Murda & Purwanti, 2017). The success of a teacher in learning
is expected, to meet these objectives requires a careful preparation. Before teaching a
teacher is expected to prepare materials to be taught, prepare teaching aids that will be
used, prepare questions and directions to lure students to actively learn, learn the situation
of students, understand the weaknesses and strengths of students, and learn the knowledge
of students, all the implementation will be decomposed in the learning device (Legendari
& Raharjo, 2016).

Teacher demands to develop the learning tool researchers conducted interviews
with 7 junior high school mathematics teachers in Pekanbaru. Interviews conducted
include aspects of developing learning tools used by teachers in the learning process.
Related to the RPP and LKPD tools, from the interview results obtained information that
the difficulties felt by the teacher in compiling a device that is in accordance with the 2013
curriculum is that teachers find it difficult to link the scientific approach with the learning
model to be used. The teacher prefers a practical way in compiling learning tools by
downloading lesson plans from the internet, asking fellow mathematics teachers and using
lesson plans from MGMP. In addition, teachers have difficulty in preparing LKPD that
can encourage participants to find their own concepts from the material being studied in
order to solve the given problem. One solution provided is to apply the MASTER Plan
technique based on a scientific approach. The goal is to use appropriate learning
techniques that are expected to increase learning outcomes, and motivation to learn can
increase.
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According to Rose and Nichol the MASTER Plan technique is also called
accelerated learning (Haris Mudjiman, 2006). The MASTER Plan technique consists of
six stages of learning: (1) motivate your mind, (2) acquiring the information, (3) searching
out the meaning, (4) triggering the memory (lock facts in memory), (5) exhibiting what
you know (show others), (6) reflecting on how you’ve learned (reflection) (Muhammad
Tajuddin, Endang Siti Astuti, Hamdani Husnan, 2015). The MASTER Plan technique
based on a scientific approach was designed in this study as shown in Table 1.

Table 1. The Design of MASTER Plan Techniques is Based on
A Scientific Approach

Learning Curriculum
2013
Preliminary activities - Step-1
Motivate your mind
(grow motivation)
Observe -
Ask Step-2
Acquiring the information (gathering information)

Scientific approach MASTER Technique Plan

Core activities Collecting information
Reasoning Step-3
Searching out the meaning (find meaning)
Step-4
Triggering the memory
(lock facts in memory)
Communicating Step-5
Exibiting what you know (show others)
Step-6
Reflecting on how youve learned
Closing activities - -

Widdiharto states students tend to use the ability to memorize formulas without
understanding their intentions, including when learning number patterns (Dina & Arifatud
Dina, 2015). Researchers hope that by applying independent learning with MASTER Plan
techniques based on a scientific approach, especially in the material number patterns
learners can not only memorize formulas but can also understand and interpret, apply the
formula that has been observed and found to solve learning problems independently so
that it can improve results learned learners. Therefore, researchers are interested in
developing learning tools by applying the MASTER PLan technique to improve student
learning outcomes in the material of valid, practical and effective number patterns.
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RESEARCH METHOD

The development model used in this study is the ADDIE model. ADDIE
development model is an abbreviation of Analysis, Design, Development,
Implementation, and Evaluation which is the stage of development of learning tools. The
ADDIE model is a model that can adapt very well in various conditions, the level of
flexibility of this model in answering problems is quite high, effectively used, and provides
a general and structured framework (N. W. Siwardani, N. Dantes, 2015). The subjects of
this study were students of class VIII SMP / MTs Ummatan Wasathan.

The first stage of the ADDIE model is the analysis phase. The analysis conducted
is a performance analysis (performance analysis) and a needs analysis (need analysis).
Performance analysis is carried out to find out the difficulties encountered by the teacher
in the learning process. Needs analysis is done to find out the problems faced by students
in learning. The second stage is the design stage. At this stage, collecting relevant
references as material to design learning tools on the material number patterns. The design
of learning tools is adjusted to the Basic and Secondary Education Process Standards and
applies the MASTER Plan technique based on a scientific approach. The third stage is the
development stage, which is the stage of producing or realizing syllabus, RPP, and LKPD
designs that have been determined. Learning devices that have been produced are then
validated by experts. The learning device validation was carried out by three mathematics
education lecturers. The results of the validation carried out are further analyzed and
revised according to the suggestions of the validator. The fourth step is the implementation
phase or testing of learning tools. Learning devices that have been said to be valid are then
tested. The trial was conducted on a small group of 8 people with heterogeneous abilities
aimed at seeing the readability of LKPD and large groups of 16 people who aimed to find
out the practicality level of learning tools that had been developed. The fifth stage is the
evaluation stage. The evaluation phase is carried out in two forms, namely formative and
summative evaluation. Formative evaluations are carried out at the end of each face-to-
face meeting and summative evaluations are carried out after the activity ends as a whole.

Analysis of the data in this study is the validation sheet analysis, response
questionnaire analysis, and analysis of minimum completeness criteria test results.
Validation sheet analysis is obtained by determining the average percentage of validation
from the validator. Table 2 is a category of learning device validity (Akbar, 2013).

Table 2. Categories of Validity of Learning Devices

Validity Criteria Validity Level
85,01% — 100,00% Very Valid
70,01% — 85,00% Valid
50,01% — 70,01% InValid
01,00 % — 50,00% InValid
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Response questionnaire analysis is obtained by determining the level of
practicality, which is the score obtained divided by the highest score and multiplied by
100%. Table 3 is a category of learning device validity (Akbar, 2013).

Table 3. Practicality Categories of Learning Devices

Interval Category
85,01 % — 100,00% Very practical
70,01 % — 85,00% practical
50,01 % — 70,00% Not practical
01,00 % — 50,00% Not practical

Data on learning outcomes in this study were obtained from tests of students’
mathematical problem-solving abilities after using the learning tools developed. Learning
outcomes data are used to see the effectiveness and impact of the use of learning tools.
The impact of the use of learning tools is seen from the difference in the average
mathematical problem solving ability of students in the experimental class and the control
class obtained from the results of the pretest and posttest.

The effectiveness of learning devices is obtained by looking at the achievement of
learning objectives. In the 2013 curriculum, the standard measure of the achievement of
learning objectives is the achievement of the KKM. In line with that, the effectiveness of
learning tools is based on the KKM achievement. The learning device is said to be
effective if the percentage of student learning outcomes tests reaches the classical learning
completeness criteria that is >75% (Rahmadi, 2015). Average different test is done to see
the improvement of students’ mathematical problem-solving abilities as seen from the
results of the pretest and posttest results. Pretest and posttest data analysis was performed
to find out whether there were differences in students’ mathematical problem-solving
abilities before and after the use of the learning tools developed. Difference test is done
by t-test. The developed learning device is said to be able to improve students’
mathematical problem-solving abilities of the value of p <a = 0.05.

RESULTS AND DISCUSSION

The learning tools produced in this study were in the form of syllabus, lesson plans,
and LKPD on the material grade VIII SMP / MTs numbers. The device developed was a
learning device with a MASTER Plan technique based on a scientific approach. The
development of mathematics learning tools for grade VIII SMP was designed using the
ADDIE model. This model, as the name implies, consists of five phases or stages, namely
(A) analysis, (D) design, (D) e-development, (1) implementation, and (E) valuation. In the
analysis phase, performance analysis and needs analysis are conducted. In the
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performance analysis stage, the researchers conducted interviews with several
mathematics teachers.

Based on the interview results it was found that the equipment used by the teacher
was not in accordance with the 2013 curriculum, the teacher was still having difficulty in
compiling learning tools that were in accordance with the 2013 curriculum, the model or
method used had not been varied, the LKPD used had not been able to assist students in
finding concepts from the material studied and student learning outcomes are still not
achieving maximum results. At the needs analysis stage Needs analysis is done by
observing and interviewing students during the mathematics learning process of number
pattern material. Based on observations and interviews, it is known that the involvement
of students in mathematics learning number pattern material is still low. In this study the
learning tool was arranged for 4 meetings. The tools are arranged using the MASTER Plan
technique. The chosen MASTER Plan technique is tailored to the needs of students who
have not maximally studied independently. The design phase is the design phase of
learning tools in the form of syllabus, lesson plans and LKPD. The syllabus and RPP
designs are adjusted to the syllabus and RPP components of Permendikbud No. 22 of
2016. Learning activities on the syllabus and RPP are prepared based on MASTER plan
techniques based on a scientific approach.

The draft LKPD is adjusted to the requirements of a good LKPD. LKPD was
prepared using the steps of a MASTER plan technique based on a scientific approach. The
draft LKPD consists of a cover, LKPD contents and practice questions. The contents of
LKPD are adjusted to the MASTER Plan technical steps. The designed LKPD begins with
a problem that can motivate students to learn it because they know the benefits of the
material to be learned. The problem is adjusted to the material learned at each meeting.
The following covers LKPD that uses the MASTER Plan technique based on a scientific
approach.

PERANGKAT PEMBELAJARAN
POLA BILANGAN

DENGAN TEKNIK MASTER PLAN

JREHSIPPURNAMAWATI

Figure 1. LKPD Cover
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The development phase is the stage of developing learning tools that have been
prepared. This stage is the stage for producing development products through expert
validation followed by revisions. The results of the assessment of the validator on several
aspects used in the syllabus, namely the aspect of the content of 87.93% which means
valid, and the construction aspect 80.56% which means valid. So that obtained an average
total assessment of the validator that is 84.25% means that the syllabus developed is in the
category of “valid”. The syllabus developed is in accordance with the syllabus component
of Permendikbud No. 22 of 2016. However, there are some suggestions for improvement
of the validator, namely the syllabus included in the school location, it should also be
included in the 5 M learning activities, so that it looks based on a scientific approach.

The results of the assessment of the validator of RPP-1 91.08% which means “very
valid”, RPP-2 91.08% which means “very valid”, RPP-3 91.08% which means “very
valid” and RPP-4 91.08% which means it is very valid. So the average total rating of the
validator of the developed lesson plan is 91.08%, meaning that the developed lesson plan
is in the “very valid” category. The RPP is in accordance with the RPP component in
Permendikbud No. 22 of 2016. However, there are a number of suggestions for
improvement from the validator, one of them is that the LKPD words in the RPP are
replaced with learning activities carried out in class and in the RPP the school location is
included.

The results of the assessment of the validator of LKPD-1 86.50% which means
“very valid”, LKPD-2 86.50% which means “very valid”, LKPD-3 86.50% which means
“very valid”, LKPD-4 86.50% which means “very valid”. In order to obtain an average
total rating of the validator of the developed LKPD that is 86.50% it means that the
developed LKPD is in the “very valid” category. The developed LKPD has fulfilled the
requirements of a good LKPD. This is reinforced by the results of research that says that
the quality of the product is seen from its validity, practicality, and effectiveness (Musa
Thahir, Yenita Roza, 2018). LKPDs that were prepared were of good quality if they met
didactic, construction, and technical requirements (Fitri Nurhayati, Joko Widodo, 2015);
(Heni Rahmadani, Yenita Roza, 2020) and (Thahir et al., 2020). However, there are some
suggestions for improvement of the validator, namely problems in LKPD, the words
“Can” be replaced with the words “How”, adjust the background color to the color of the
writing, font size and writing improved.

The implementation phase is the test phase of learning tools that have been
developed. The trials conducted were small group trials to see the readability of the
developed LKPD, while the large group trials were to see the practicality and effectiveness
of the learning tools developed. Based on the response questionnaire, it was found that the
average assessment of students was 95.64% meaning that the readability of LKPD
developed “very practical” was used by students. Although the readability results show
that the LKPD that was developed was very practical, but the researchers still made several
revisions to facilitate students in working on LKPD.
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After conducting small group trials, researchers conducted large group trials to
see the practicality and effectiveness of the learning tools developed. Learning tools are
said to be good if the achievement of learning performance / teacher’s ability to manage
learning is at least good enough (Novrini, Siagian, P., & Surya, 2015). Based on the results
of practicality from the observation sheet the implementation of teacher activities in
applying a scientific approach all aspects have been implemented well with an average
yield of 93.06%. However, in the closing activity, namely the provision of formative tests
which were planned to be conducted were not carried out well in several meetings, this
was due to insufficient time.

Researchers also gave questionnaire responses to all students present to determine
the practicality of LKPD. Based on student response questionnaire obtained that the
average student response questionnaire to the practicality of LKPD-1 was 91.3% meaning
the device developed was “very practical” to be used, LKPD-2 was 93% meaning the
device developed was “very practical” to be used, LKPD-3 is 95% meaning the device
developed was “very practical” to be used, and LKPD-4 was 96.6% meaning the device
developed was “very practical” to use. Students state that the developed LKPD can help
students in understanding problems and solving problems of number patterns in daily life.
In addition, the developed LKPD can also assist students in finding a settlement strategy
in the form of a number pattern formula. This is in accordance with the function of LKPD
according to Prastowo (Isna Rafianti, 2018) that this LKPD can facilitate students in
understanding the material provided.

After testing a large group to see the practicality of the learning device, the
researcher then looks at the effectiveness of the learning device developed. This
effectiveness test was conducted on two classes, namely class VIII pi, which is an
experimental class of 18 people with heterogeneous abilities, and class VI1II pa 2, which
is a control class of 18 people with heterogeneous abilities. In the experimental class, the
learning process uses learning tools that researchers have developed while the control class
uses pre-existing devices. In this effectiveness trial the researcher gives pretest and
posttest to students. Pretests are given before students use the learning tools developed.
Posttest is given after the students use the developed learning tool.

The effectiveness of learning tools developed can be seen from the completeness
of students’ learning outcomes tests in a classical way. Then the average difference in the
ability to solve problems between the experimental class and the control class was carried
out. This test is conducted to see an increase in students’ mathematical problem-solving
abilities. Based on the completeness of the test results obtained by the percentage of
students who reach the KKM after the use of mathematics, learning tools developed was
83.33%. Thus the learning tools developed are effective for improving student learning
outcomes.
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In line with (Kawiyah, 2015), it is shown that the development of scientific-based
mathematics learning tools to improve student learning outcomes is considered effective
for use with the percentage of students achieving KKM of more than 75%. Research also
shows that the results of effectiveness testing on learning tools to improve student learning
outcomes are considered effective with completeness of student learning outcomes of 75%
(Simanungkalit, 2016). The researcher then conducted an average difference test to see
the difference in the ability to solve mathematical problems of the experimental class and
the control class. Based on the t-test it was found that the significance level of p <« =
0.05. So it can be concluded that HO is rejected or there is a difference in the ability to
solve mathematical problems between students who use mathematical learning tools that
are developed with students who do not use learning tools that are developed.

Based on the observation sheet of the implementation of teacher activities in the
learning process towards the use of syllabus and lesson plans, as well as the questionnaire
of students’ responses to the use of LKPD it can be concluded that the syllabus, lesson
plans and LKPD meet the practicality criteria. Based on student learning outcomes, it can
be concluded that the learning tools developed are effective for improving student learning
outcomes. Based on the average difference test (t-test) it is known that there are differences
in the ability to solve problems of students who use devices that are developed with those
that do not use.

Evaluation stage is a stage to find out the strengths and weaknesses of learning
tools that have been developed and implemented. One of the advantages gained from
applying learning tools with the MASTER Plan technique is that students learn
independently, explore for themselves information related to the material that has been
learned and train students to infer the information that has been obtained with the help of
mental maps. The weaknesses in the allocation of learning time. The time allocation
provided tends to be inadequate, which results in the activity of communicating only a few
people who have the opportunity to present.

CONCLUSION

This development research produces learning tools by applying the MASTER Plan
technique to improve student learning outcomes of material number patterns. Learning
tools are said to be very valid, very practical, and effective after going through the
validation process by qualified experts, and grade VIII students to ensure practicality and
effectiveness after going through the testing phase so that the learning outcomes of
students increase after using it.
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