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Abstract

The aim of this study is to develop valid, practical, and handout media effectof. This type of study
is research and development. This research uses Plom model which consists of five phases, namely
preliminary investigation, design, realization/construction, test, evaluation and revision, and
implementation. Subject in this study includes experts, teachers and 15 students of class XI
Mathematics and Natural Sciences at one of the Senior High Schools in Kefamenanu city,
Indonesia. The data collection techniques used were questionnaires and tests. The validator
consists of one lecturer in mathematics education and one mathematics teacher who assessed the
quality of the handout media and the results of the assessment were declared valid. The level of
practicality after being tested on students obtained a presentation score 83.49% so it is categorized
as very practical, and also based on effectiveness test results obtained 81% of student grades in the
very effective category. Thus, you can It was concluded that the handout media developed could
facilitate solving ability’s algebraic function derivative problems are very valid, very practical, and
very effective.
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1. INTRODUCTION

Mathematics needs to be studied by everyone, because mathematical knowledge is very necessary in
solving the problems they face (Zulfiah, 2017). Mathematics is a universal science that underlies the
development of modern technology, has an important role in various disciplines and advances human
thinking (Kasri, 2018). This is also supported by Sholikhah et al., (2018) who state that education has
a very important role in creating humans who have the quality of new innovations with advances in
science and technology. Mathematics subjects need to be given to all students starting from elementary
school to equip students with logical, analytical, systematic, critical and creative thinking skills, as
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well as the ability to work together. Therefore, learning mathematics must go from a simple process to
a more complex one.

Mathematics learning aims to develop all students' mathematical abilities in obtaining maximum
mathematics learning outcomes. An important target in achieving these learning outcomes is to
maximize learning on problem-solving abilities. According to Silalahi (2021), one of the abilities that
is very necessary in learning mathematics is problem-solving abilities which are still the center of
attention in mathematics learning (Yustianingsih, Syarifuddin & Yerizon, 2017). This was also stated
by Siregar et. al., (2021) that problem-solving ability is the heart of mathematics. This suggests that
the heart is the core of mathematics, so it cannot be separated from the mathematics learning process.
Problem-solving is also a form of mental activity which consists of various kinds of skills and
cognitive treatment of students (Sampini, et. al., 2021). Polya stated that problem-solving is an effort
to resolve a problem, to achieve a goal (Anita et. al., 2021). Problem-solving abilities related to
learning material are derivatives of algebraic functions. Derivation of algebraic functions is one of the
materials that presents many in-depth and abstract concepts. According to Delyana (2015), problem-
solving ability is the ability to apply previously acquired knowledge to new, unknown situations. More
than that, problem-solving is the main goal of learning mathematics (Son & Fatima, 2020)

Previously, students had received knowledge from the teacher, so that students who had problem-
solving abilities were able to apply appropriate strategies when solving mathematical problems.
Students need to master problem-solving skills because they can find patterns in mathematics, apply
rules in mathematics through problem-solving activities. According to Indriani & Maryati (2021)
mathematical problem-solving ability is the ability of students to solve or solve problems in the form
of non-routine questions. Problem-solving abilities not only require students to solve problems in the
usual way according to existing formulas, but more so on the ability to simplify

The information that researchers found through interviews conducted with a mathematics teacher
and one of the students at one of the high schools in Kefamenanu was that mathematics learning in
high schools generally uses textbooks. Apart from that, there are still many students who are not
interested in studying mathematics, students find mathematics difficult to understand, students have
difficulty memorizing and using formulas, teachers only give questions in textbooks without
explaining the material being studied, and students still take notes on the material. in books, as well as
incomplete teaching materials, students want to have teaching materials that are more interesting and
easier to understand without having to re-note the material studied. This situation causes students not
to be able to learn optimally during class and has an impact on decreasing their learning achievement.

One of the mandatory material topics at high school level is the derivative of algebraic functions.
The students who were observed also had difficulty learning on this material topic. Because the topic
of this material is subject matter that has just been studied by high school students. This problem has
been proven through research by Prihandika, Hidayah, Susilo & Dewi (2023) that most students still
make mistakes in solving algebraic function derivative problems.

Based on this problem, a handout was developed in the hope that it can help students understand
the material and can help students obtain alternative handbooks other than the current textbooks.
Handouts must have form, content and method presentation of material that attracts students' interest
in viewing, opening and then reading the teaching material. The handouts developed are very
important to support the academic achievement of students and can influence the quality of teaching
during learning carried out by teachers. In creating this learning situation, you must pay attention to
the components of the learning system, including: objectives, materials, methods or strategies, media
and evaluation. The components of this system cannot be separated so they must be one unit. The
existence of media and learning resources in learning is one of the learning components that must
exist. Without media and learning resources students cannot learn. In addition, media or learning
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resources are able to make learning more meaningful and as a means to make it easier for students to
learn.

According to Rozalia, et al (2018) Handouts are printed teaching materials that are used in
learning to make it easier for students to learn. The content of the material is developed in accordance
with learning objectives and is presented concisely. So, handouts are made with the aim of expediting
the learning process, as material for students to use and to support the delivery of material from the
teacher. The packaging of the handout material is presented concisely and clearly according to the
learning objectives so that students can easily understand and remember it. Handouts as teaching
materials are unique compared to other teaching materials. This uniqueness is based on its
characteristics, namely: 1) handouts are printed materials capable of presenting information to
students, 2) they are closely related to learning materials and 3) their substance can be in the form of
complete notes or conceptual frameworks, tables, diagrams, maps and supporting materials. Another
unique thing about handouts compared to other printed teaching materials is their structure, namely
that they only have 2 (two) elements or components. First, the identity of the handout at least includes
the name of the educational institution, class, name of the learning unit, handout to -, meeting to -, and
validity of the handout. Second, the main material or supporting material that will be delivered
(Febrianto, 2018). Furthermore, the substance of the handout contains an explanation of the main
material, exercises and/or activities for students, feedback on follow-up steps. In this way, the
arrangement in learning is able to arouse enthusiasm for learning.

Based on the description of the problem, research was conducted with the aim of 1) developing
valid handout media, 2) developing practical handout media, and 3) developing effective handout
media to facilitate the ability to solve problems derived from algebraic functions.

2. METHODS

This type of research is development research (R&D) to develop teaching materials based on
Handout media on functionally derived materials. The product resulting from this type of research can
be a handout.

This development uses the Plomp model. The Plomp model is seen as more flexible than other
models, so researchers chose to use this development model. The Plomp model consists of 5 phases,
namely: preliminary investigation phase, design phase, realization/construction phase, and test,
evaluation and revision, and implementation phases (Plomp, 1997). The initial investigation stage
includes Curriculum analysis, Student Analysis, Material Analysis. The design stage includes creating
an initial design for learning media handouts. The Realization/Construction stage includes the initial
design in the second stage and also the instruments in research activities. The Test, Evaluation and
Revision stages include validation activities for handout media devices and trial activities for handout
media. The trial stage is carried out on students in the learning process. The evaluation stage includes
processes evaluating student response questionnaires and student learning achievement test questions
to determine the practical level of effectiveness of handout media.

The research instrument used was a handout validation sheet which included media expert and
material expert validation. The handout practicality sheet is used to obtain the level of use of
mathematics handout media for solving problems that will be developed. The test is carried out after
testing the learning device with the instrument used in the form of test questions. Test used to
determine the students problem-solving ability.

The data analysis techniques carried out are validity analysis, practicality analysis, and
effectiveness analysis using criteria such as tables 1, 2, and 3.
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Table 1. Validity Data Interpretation

No Interval Criterion
1 80% < x < 100% Very valid
2 60% < x < 80% Valid

3 40% < x < 60% Fairly valid
4 20% <x < 40% Less valid
5 x < 20% Invalid

Sugandi, et al. (2021)
Based on Table 2, the handout developed is declared valid if it has a percentage value > 60%, so the
handout is ready to be implemented.

Table 2. Practicality Data Interpretation

No Interval Criterion

1 80% < x <100% Very practical
2 60% < x < 80% Practical

3 40% < x < 60% Quite practical
4 20% < x < 40% Less practical
5 x < 20% Inpractical

Sugandi, et al. (2021)
Based on Table 3, the handout developed is declared practical if the questionnaire results have a
percentage value of > 60%.

Table 3. Classification Mathematical Problem-Solving Ability

No Interval Criterion
1 80% <y < 100% High
2 60% <y < 80% Medium
3 y < 60% Less

Sugandi, et al., (2021)
Based on the classification criteria table for students' mathematical problem-solving abilities, the
researcher determined that if the average test results were in the minimum medium category, namely
60%, then it could be said that handout media could facilitate students' mathematical problem-solving
abilities.

3. RESULTS AND DISCUSSION

Initial Investigation Stages
At this stage, curriculum analysis, student analysis, and handout material analysis are carried out. Then
the results obtained were that based on the analysis of students' current needs, it was handout media.
The curriculum used in class The basic competencies in the class 2) solve problems related to
derivatives of algebraic functions.

Based on the achievement indicators that have been formulated, they have been adapted to the
demands of basic competencies in the 2013 curriculum. Learning tools with Handout media are
designed to refer to the results of this formulation.
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Design Stage

At this stage, learning tools are designed by taking into account systematics, curriculum content
standards and materials. This initial design is a presentation of the learning tools that will be developed
for the Derivative sub-material. The device development carried out was adapted to the approach used,
namely Handout media.

After that, research instruments were also designed which included: Handout media validation
instruments, device practicality instruments consisting of the teacher's ability to manage learning and
observation sheets of student activities in learning; effectiveness instrument consisting of student
response questionnaires and learning outcomes tests: and a readability questionnaire for Handout
materials to determine the readability level of Handout materials before they are used in field trials.

Realization/Construction Stage

At this stage, prototype 1 has been produced, namely a learning device in the form of Handout media
on Derivative material using Handout material. The resulting media handout refers to several
preparation components and has been adapted to the material and aspects of the instrument to measure
the validity and practicality of the learning tool. Media handout was produced for 2 meetings.

Evaluation, test and revision stages
At this stage, two activities are carried out, namely validation of learning devices that have been
produced at the realization/construction stage and testing of learning devices.
1.Validation of Learning Tools
The learning device that has been produced, namely Handout media, is validated by a validator. This is
done to obtain information on whether the device is suitable for testing. The following are the results
of the validation and revisions carried out.

Table 4. Validator assessment results

Number Ideal

No Validators of Scores  Score %
1. Vi 24 28 85%
2. V, 26 28 93%
Average (%) 89%
Category Very valid

The validation results show that the development of handout media is valid with the validator's
assessment of the teaching materials being 89%. The results of the validator assessment at the interval
80% < x < 100% are in the very valid category (Fitriani, et al., 2021). So, validator results of the
developed handout are in the very valid (very good) criteria.

Validation and Revision of Media Handouts
Aspects assessed in the Handout media validation process include language format and content. By
knowing the level of validity of the learning tools being developed. Learning outcome test data was
obtained through learning test results after lessons using learning tools developed by researchers for
two meetings. Student response data was obtained from the results of filling out response
questionnaires by students after carrying out the learning outcomes test.

Below are presented the results of data analysis on the practicality and effectiveness of learning
tools based on the data that has been obtained.
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a. Desan Cover Media Handout

The results of the revision of the Handout media are described as follows: 1. Improvements to the
Handout media cover. In improving the cover of the Handout media, it is written in the book title,
material, author's name, and what class the students are for. Handout media writing is too large;

therefore, the researcher changed the size of the letters on the cover. More details can be seen in
Figure 1.
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Figure 1. Media Handout Cover

b. Foreword
The foreword contains thanks to God Almighty, the author's goals in using Handout media and the

author's hopes for using Handout media. The following is a display of the foreword contained in the
Handout media which can be seen in the display in Figure 2.

Before revision Before revision
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Figure 2. Foreword

c. In the material section on the derivatives of trigonometric functions.
In the section on the derivatives of trigonometric functions it is not explained in detail and here the

validator gives suggestions to add explanations regarding the questions to be worked on, which can be
seen from figure 3.
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Figure 3. Material for derivatives of trigonometric functions.

d. Derivatives of Rank Functions
In this section, suggestions are given by the validator to improve the correct way of writing or placing
the limit calculations as seen in Figure 4.
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Figure 4. Derivative of the Power Function

Based on pictures 1, 2, 3, and 4, the validator can provide several statements regarding the
handout media so that each settlement process can be carried out according to the correct limit
calculation. According to (Nurayati, 2020), validation is carried out with the aim of obtaining
suggestions, input and opinions to evaluate the handout being developed. Next, revisions are made
based on the suggestions given by the validator to obtain a valid handout. In this validation stage,
researchers tested the validity of the handout (Utami, 2021)

2. Analyze the practicality of learning tools

A practical analysis was carried out to determine the quality of the learning tools developed based on
the results of the student response questionnaire after using the learning implementation handout
media. The following are the results obtained.

a) Student Response Data

Student response data was obtained from the results of filling out a questionnaire regarding positive
student responses to the device developed using Handout media. The criteria for the percentage of
student responses to each aspect of the data analysis results are summarized as follows.
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Table 5. Practicality test results
No  Student Name Score Percentage Average

1. AA 63 75
2. AS 73 87
3. DMN 69 82
4, FAVK 64 76
5. GS 69 82
6. GEN 63 75
7. IS 63 75
8. MAD 83 99 83,4921
9. MONT 79 94
10. OYU 73 87
11. RVS 74 88
12.  SANK 70 83
13. YEB 72 86
14. STM 66 79
15.  JWM 71 85

Based on the results of observations in table 5, the total average of student responses to all
percentages obtained was very good or met the specified criteria. In this case, the percentage of
student responses to the questionnaire was 83.4921. In accordance with the previously determined
categories, the results of this analysis show that students' responses to learning using Handout media
are very positive (Solihah, 2015., Pertiwi, 2022).

3. Test analysis of student problem-solving ability.

Assessment of the effectiveness of learning tools is carried out through analysis of students'
problem-solving ability tests. The form of the questions given is a description with a total of 5
questions. In summary, the results of the analysis of students' problem-solving ability tests are seen in
table 6.

Table 6 Test Results for Students' Problem-Solving Ability

No  Student name Score student %

1. AA 33 66%
2. AS 40 80%
3. DMN 41 82%
4, FAVK 30 60%
5. GS 42 84%
6. GEN 45 90%
7. IS 44 88%
8. MAD 45 90%
9. MONT 40 80%
10. oYU 44 88%
11. RVS 41 82%
12. SANK 44 88%
13. YEB 44 88%
14. STM 46 92%
15. JWM 29 58%

Classical completion percentage 81%
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Based on Table 6, it can be explained that the average test results for students' problem-solving
abilities have increased because there are 12 students who meet the criteria for completeness in solving
questions. Meanwhile, 3 students did not meet the completeness criteria. Therefore, the average
student problem-solving ability test results reached 81%. Thus, the handout media developed is
effective in facilitating students' ability to solve problems derived from algebraic functions. This
handout media is effective because the subject matter can be developed in detail, and the problem
descriptions and solutions are adjusted to the problem-solving indicators according to Polya (1957),
namely understanding the problem, devising a plan, carry out the plan, and looking back.

4. CONCLUSION

Based on the results and discussion above, it can be concluded that the development of the Handout
device is in very valid criteria, with the average assessment results given by the validator being 89%,
meaning that the handout can be used, the Handout media is in the very practical (very valid) criteria
for use. The practical aspect of learning handouts is obtained from the results of analysis of student
response guestionnaires and the implementation of learning. Results of analysis of student response
guestionnaires obtained an average score of 83.4921 which is included in the very good category.
Based on the results of the analysis of the implementation of learning activities, it shows that the
percentage of implementation has very practical criteria with a percentage of 81%. The results of
developing this Handout media meet the effective requirements as shown by classical completeness of
81% and responses given by students of 83.4921%. Students who provide assessments are students
with different abilities, so the results obtained are sufficient to reach the abilities of class XI students
who use learning with Handout media in the very effective category. Thus, the learning handout media
in the form of handouts developed on material derived from algebraic functions meets the criteria of
being very valid and effective.

It is recommended that mathematics teachers use the handout media developed as an alternative
reference in learning algebraic function derivative material. For further research, to use this handout
media in other types of research to find out the effectiveness of this handout media in various
experiments in other classes.
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