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Abstract

Logic and reasoning skills are very important fegreentary school teachers in preparing effectigsda plans.
This study aims to analyze the logic and reasorsikiis of elementary school teachers in prepariagsbn
plans. The research method used is descriptiveitgtig€. The research sample was 20 elementary acho
teachers in a district. Data collection was carriedt through observation, interviews, and analysfidesson
plan documents. The results of the study indidaé in general, the logic and reasoning skills t#fneentary
school teachers in preparing lesson plans stillchée be improved. Some teachers still have ditfjcin: 1)
Describing learning objectives logically and meashly, 2) Designing systematic and coherent learning
activities, 3) Choosing media and learning resosr¢hat are in accordance with learning objectivé3,
Preparing valid and reliable assessment instrumeftsimprove teachers' logic and reasoning skilitensive
training and mentoring are needed related to prépgrquality lesson plans. In addition, the prindigso
needs to provide adequate support and supervidibase efforts are expected to improve the quafitgsson
plans prepared by elementary school teachers.
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INTRODUCTION

The formal reference for every effort in the depsh®nt and assessment and
implementation of quality education is the NatioBducation System Law. All articles in the
law mean regulating education and all necessatg.t@ne of the articles that can be used as
a reference includes Article 1 (1) of Law No. 2Z)30concerning the national education
system stating, "Education is a conscious and pldmifort to create a learning atmosphere
and learning process so that students activelyldp\keir potential to have religious spiritual
strength, self-control, wisdom, intelligence, nobierals, and the skills they need. society,
nation and state". The article provides philosophidirection on the goals that must be
formulated in a quality and inspiring educationabgess. Furthermore, the philosophical
direction of education must be elaborated techiyidato the management of education for
every learning and implemented effectively and iimsgly.

The stages of the education system in a generimenanclude planningRlanning as
input, implementationifiplementatiopas a process, and review-evaluating and improwing
(Review¥ as outputs and outcomes that can be used asstmnient for analyzing the
implementation of education. The Learning Plan,idadly, is a planning process with its
derivatives so that the implementation of learnsag run smoothly and well and inspiring.
The process of developing (not just compiling) aréng plan is an effort to implement
various theories, both teaching materials and daugaand learning theories that are outlined
in the form of a Learning Implementation Plan (RPP)
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In the planning process, before being poured ih® "stage face" of the complete
design, the overall mindset has been mapped astahabstraction of the learning profile.
The mental abstraction is then poured into a dhait has been adjusted to the order of the
stage face, the desired writing procedure, andd#seription of each component (Mariana,
2016: 2-3). The learning syllabus has value as lgstlwo design that contains strategic
components that have shown the learning profileamadeady to be elaborated as a learning
implementation plan (RPP)

In the implementation of preparing a learning plhat is in accordance with general
logic and reasoning skills, it is necessary toWwara of the importance of logic and reasoning
skills that will affect how to structure and clekssons, including determining learning
objectives, learning materials and appropriateniear methods. Then be able to apply a
problem-solving approach in developing studentgicland reasoning skills. In addition, it
can use learning techniques that are fun and siestudents' logic and reasoning skills by
using learning methods taken from various learme@spurces. In addition, strategies are used
that aim to provide opportunities for students ttactice and discuss in developing their logic
and reasoning skills.

METHODS
Research Design

This study uses a qualitative approach with a cigdy method. Qualitative research was
chosen to be able to delve deeply into the logid asoning skills of elementary school
teachers in preparing lesson plans (Sugiyono, 2015)

Participants

Participants in this study are elementary schob) (@achers from several schools in certain
areas. The selection of participants was carrigcbgpurposive sampling technique, namely
selecting teachers who are considered to have dempes relevant to the focus of the
research (Permendikbud Number 22 of 2016 conceiiagdards for Primary and Secondary
Education Processes)

Data Collection Techniques

According to Sugiyono (2015), data collection iistetudy was carried out through several
techniques, namely:

1. In-depthinterviews: Interviews are conducted with elemgntahool teachers to dig
up information related to their logic and reasorskils in developing lesson plans.

2. Observation: The researcher made observations @mpritcess of preparing lesson
plans carried out by elementary school teachers.

3. Document analysis: The researcher analyzes therigdan document that has been
prepared by elementary school teachers to see gpects of logic and reasoning
contained in it.

Data Analysis

The data obtained from interviews, observationgl dacument analysis will be analyzed
gualitatively using the Miles and Huberman inteirgetanalysis model, which consists of:
data reduction, data presentation, and conclusiawrdverification (Mulyatiningsih, 2014).
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Data Validity

To ensure the validity of the data, this study ubestriangulation technique of sources and
methods. Source triangulation is carried out by ganmg data obtained from various sources,
while method triangulation is carried out by compgrdata obtained through interviews,
observations, and document analysis (Sugiyono,)2015

RESULTS & DISCUSSION

Result
This study aims to analyze logic and reasonindssfar elementary school teachers in
developing lesson plans. The research method gsqdallitative research with a case study
approach. The participants in this study are 1fhefdgary school teachers in certain areas.
The results of the study show that:
1. Logic Teacher Skills:
a. The majority of teachers have good logical skiisompiling measurable and
structured learning goals.
b. Teachers are able to identify learning materiads &ve in accordance with the
goals and characteristics of students.
c. However, some teachers still have difficulties iescribing coherent and
systematic learning indicators.
2. Teacher Reasoning Skills:
a. Teachers are generally able to provide logicalameasn choosing learning
strategies, methods, and media.
b. Teachers can relate learning activities to studess lives.
c. There are some teachers who are not optimal iryzingl students' potentials
and obstacles when designing lesson plans.
3. Supporting and Inhibiting Factors:
a. Supporting factors: principal support, training/&&hmops, and teachers' self-
motivation to improve competence.
b. Inhibiting factors: limited time, administrative tden, and lack of
understanding of teachers in the preparation ofprehensive lesson plans.

DISCUSSION
The importance of logic and reasoning skills forezhentary school teachers

Logic and reasoning skills are very important skithr an elementary school teacher.
By having these skills, a teacher can help hisesttglto develop their critical and analytical
thinking skills. This is very important becausehilps students to understand and solve
problems effectively and helps them learn how tokthogically and rationallyln addition,
logic and reasoning skills also help teachers toelbp more effective learning. By
understanding how students think and solve probléeashers can make informed decisions
about how best to teach and deliver material tdesits.

Knowledge can be developed by humans due to twwsh First, humans have a
language that can communicate information and g of thinking behind that information.
Second, humans can think according to a certamédraf mind. This way of thinking is called
reasoning. These two advantages allow humans tela®knowledge. Logic is the science
and skill of reasoning, thinking correctlthé science and art of correct thinkjngh proper
thought, which conforms to the rules in logic iflex "logical”. Logic as a science formulates
rules for proper thinking. These rules are learttede applied in daily life, for example in
proving a truth or analyzing a problem (Hidaya2@13:3).
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Reasoning (reasoning ability) for everyone (inahgdstudents/students) is very useful
in daily life, especially when solving problems ttreecur, both in the personal, community
and other wider social spheres. Similarly, in l&agn reasoning skills (mathematical
reasoning) play an important role both in undeditag concepts and in solving problems
(Problem Solving So, it is undeniable that reasoning skills aeded by students both in the
process of understanding mathematics itself ardhily life. While the indicators of student
achievement of proficiency use reasoning in prokéedeing in the context of mathematics
and in real life, science and technology, includimg ability to understand problems, organize
data and select relevant information in identifyipgoblems, present a mathematical
formulation of problems in various forms, choose tight approach and strategy to solve
problems, use or develop problem-solving strategiegerpret the results of the answers
obtained to solve problems and solve problems.

The ability of students to communicate ideas, re@gpand compose evidence is
shown by the ability of students to provide evideneasons for the truth of a statement, guess
and check the truth of the conjectu@otjecturd, checking the validity or correctness of an
argument by induced reasoning, deriving or provangormula by deductive reasoning,
guessing and checking the truth of the conject@enjecturg. (Widyaiswara, 2020)As for
the indicators of student achievement, having ditudé of appreciating the usefulness of
mathematics in life, which includes having a higinse of curiosity, being attentive in
learning mathematics, being enthusiastic in legrmrathematics, being persistent in facing
problems, and having full confidence in learning @olving problems. Ultimately, logic and
reasoning skills are essential for elementary scteawhers because they help students learn
how to think critically and solve problems effeely, as well as help teachers to develop
more effective learning.

Concept of developing a lesson plan

This arrangement essentially projects what willdoae in the teaching and learning
process. Thus, the preparation of learning steps éstimate the actions that will be carried
out in learning activities. This preparation neddsbe done to coordinate the learning
components. The learning steps are arranged tosthatients master the basic competencies
given. Learning steps are very decisive in theesttld ability to master basic competencies.
With learning activities that are arranged corgec#itudents will more easily master the
teaching materials provided. In planning learnimgjvéies, it must be estimated how the
indicators of learning success are. Whether thesgteepared in the activity can include every
indicator that has been formulated. If all indicat@an be overshadowed by the learning
activities that are prepared, the learning objestiwill be easier to achieve and the
completeness of students in mastering basic comgiete will be very good (Komariah,
2022: 5-6). The steps to prepare the learning afelws:

1. First, formulate specific learning objectives. Ttemulation of learning objectives
according to (Bloom, 1964) includes 3 important eatp, namely the cognitive,
affective, and psychomotor domains. In the cogaitlomain, learning objectives are
related to the intellectual aspects of studentgutih the mastery of knowledge and
information regarding data and facts, conceptseg®izations, and principles. The
stronger a person is in mastering knowledge andrimdtion, the easier it is for a
person to carry out learning activities.

2. Second, learning is not just a recording and meratidn, but an experiential process,
so students must be actively encouraged to doicextdivities, find and find facts on
their own. There are times when the learning p®cesilso carried out by simulation
and dramatization. The goal to be achieved is nbt @ remember, but also to live a
certain role related to the mental and emotionakeligment of students. There are
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times when students are also given the opportunitgtudy in groups which gives
students experience to be able to socialize whikrst

3. Third, Determining appropriate teaching and leagnictivities can basically be
designed through a group approach or an individpproach. The group approach is
learning designed using a classical approach, nateekning where each student
learns in groups, both large and small groups. iegrindividual learning is learning
where students learn independently through teaahizigrials that are designed so that
students can learn at their own pace and ability.

4. Fourth, determine the people involved in the leagnprocess. People who will be
involved in the learning process and act as legrm@sources include instructors or
teachers, and professionals. The role of teachetseilearning process is as a learning
manager. In order for teachers to carry out thamcfions and duties optimally,
teachers must have the ability to speak and conuateiusing various media. In
addition, teachers also play a role as a regulatothe learning environment that
provides an adequate learning experience for stad€rachers are required to be able
to design and regulate the environment so thatestisdcan learn with enthusiasm
according to their respective learning styles.

5. Fifth, choose materials and tools that will be usedsupport the learning process.
Determination of materials and tools by considetimg following things: the diversity
of students' intellectual abilities; the number adidersity of specific learning
objectives that students must achieve; the typeweadia that are produced and used
specifically; various alternative learning expedes to achieve learning goals;
materials and tools that can be utilized; and abéél physical facilities.

6. Sixth, the availability of physical facilities thatan be used in learning. Physical
facilities are a factor that will affect the sucsesf the learning process. Physical
facilities include classrooms, media centers, latwoies, and others. Teachers and
students will work together using lesson materiatidizing tools, discussing, and so on
and all of them can be used through a careful phanprocess through professional
arrangements including financial support accordingeeds.

7. Seventh, planning evaluation and analysis of le@routcomes. Evaluation procedures
are an important factor in learning planning, beeawith evaluation, it will be possible
to see the success of learning management andutivess of students in achieving
learning goals. In addition, the results of thelgsia of student achievement can be
used as input for decision-making about follow-up aemedial learning.

After preparing a lesson plan, the teacher oruesdr can implement the lesson plan
in the learning process to be implemented. Furtbeemstudent learning outcomes will be
measured through a learning evaluation that has pespared previously, so that it can be
known to what extent the students' learning outcm® in accordance with the learning
objectives that have been determined.

Effective approach using logic and reasoning

The learning approach can be interpreted as ouingtgooint or viewpoint towards
the learning process which refers to the view ef dlacurrence of a process that is still very
common, in which accommodating, inspiring, streegthg and setting the background of
learning methods with a certain theoretical sc@Wéjayanti, 2015). There are two types of
learning approaches, namely:
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a. Teacher-centered approach
b. Student-oriented or student-centered approaclataileg (student center aproach)

Here are some approaches that can be used by étynschool teachers to develop
students' logic and reasoning skills:

1. Using relevant problems: Teachers can help studemiderstand concepts by
providing problems that are relevant to their déirgs. For example, teachers can use
examples of problems related to finances or thir@mwment around students.

2. Help students solve problems: Teachers can hefiests solve problems by providing
the necessary steps to solve the problem. Teachrralso help students develop their
critical thinking skills by providing questions thiaelp students evaluate the solutions
they have created.

3. Using visual media: Using visual media such asrdiag, tables, or graphs can help
students understand concepts better and help thiem groblems more effectively.

4. Discuss in groups: Teachers can help students leannto discuss and collaborate
with their peers by organizing small groups thattenge ideas and ideas. This can
help students to think critically and understarftedent perspectives.

5. Use active learning methods: Active learning meshedch as inquiries, projects, or
practicum activities can help students to develrtcritical and analytical thinking
skills. By solving problems and finding solutionsedtly, students can understand
concepts better.

Learning techniques to stimulate students' logicéneasoning skills

Every individual needs a mindset that can builderoeme life's problems, help them
in dealing with problems and failures, and helprthie responding to every event that will be
faced in the future. Therefore, to face every moblnd condition, everyone must have the
ability to think logically. This is also experierc®y students in the process of their learning
activities. They must have the ability to think ilgly. There are several ways to hone
students' logical thinking skills that you can apjpl learning activities. Logical thinking is
not just a concept, but logical thinking is a rf@-model, where you can build skills to solve
problems in the workplace and in the environmeot, &re currently in.

In essence, early childhood education featuresctmeept of play while learning.
Considering that the world of children is a worldptay, it is appropriate for educators to
master how to design and compose learning matetiegls understand aspects of child
development through the concept of learning to plagarly childhood. This is in accordance
with the characteristics of those who are activedming as an exploration of their
environment, so play activities are part of there@sy process. Learning is directed at the
development and refinement of the potential abgitpossessed such as intellectual, social,
spiritual, emotional, motor, and language abilitiégr this reason, learning in early childhood
education must be designed so that children felelindened to achieve their developmental
tasks. (Fitriani, 2021)

Here are some learning techniques that can be tasetimulate students' logic and
reasoning skills:
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Charades: Teachers can use charades to stimulmtenst' logic skills. For example,
teachers can provide questions that require stadensolve problems using concepts
that have been learned.

Games: Teachers can use games such as chess gagsas to stimulate students' logic
abilities. This game requires students to makest®ts by considering various factors
and solving problems logically.

Using real-world problems: Teachers can use problestated to students' daily lives to
stimulate students' reasoning abilities. For examgachers may provide issues related
to the student's surroundings or their family'sufices.

Encourage students to express opinions: Teacheremeourage students to express
their opinions on a topic and help them to defdmgrtopinions by using appropriate
evidence. This can help students to think criticalnd understand different
perspectives.

Using inquiry methods: Inquiry methods require stug to develop questions, search
for answers, and conclude the results. This cap btldents to think critically and
develop their reasoning skills.

In its application, you can be assisted by usingl@and learning methods that can

support and improve students' logical thinking Iskisuch as using mod@sblem Based
Learning, Problem Posingnd so on. There are several ways to hone studewgfiisal
thinking skills that you can apply in learning attes, including: (Meilina, 2021)

1.

Make it a habit to ask questions by asking a fewstjons before the class starts or
when you have finished giving the learning materiglu can hone your students'
thinking skills and find out the extent of theirdmledge of the material.

Socializing with others. Socializing with peoplencé#roaden our viewpoints. By
socializing with others, you can practice thesedchlgthinking skills. When students
learn the views or perspectives of their interlocsiton a problem, the student's logical
thinking skills will be further honed. With moreustents socializing with others, the
more variety students know in solving existing peobs. Therefore, it is highly
recommended for every student to participate inaextrricular activities and be part of
an organization at school, so that their thinkikigsscan be honed properly.

Doing a creative hobby. Doing a creative hobby e evay you can hone students'
logical thinking skills. Creative hobbies that stats can do are such as writing,
drawing, and making music. These hobbies can stitadhe brain and help students to
think logically, critically, and creatively. By dog a creative hobby, students will
concentrate more on doing it. In addition to beaige to help students concentrate
more, doing creative hobbies can also help studemtseduce stress, fatigue and
thoughts that make them depressed.

Doing creative projects. Working on a creative eobjcan train students' skills in
sharpening their logical thinking skills. For exdmpin making a tool or object that is
made using used materials, then on this occasiey whll learn about things in their
surroundings, the benefits of the materials used; to make them, whether the object
can be useful well if it has been made, and whatfies they will get. Learning new
things like this can force students to find thetlvesy to learn them, so that students will
master and have new skills well and optimally. Bher a process that they must go
through to be able to provide optimal results. phecess they must go through requires
good and careful thinking and planning. Well, doargative projects can help students
to hone their logical thinking skills.
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5. Conduct discussions and debates. When a persates fwith decision-making, they
will strive to give their best and must think abthe impact of the decision that will be
taken later on. By thinking about the impact of deeision to be taken, the individual's
thinking will be trained to be able to think logilya In the learning process, you can
hold group discussions or debate groups that rectirdents to solve the problems you
have given. With problems that must be solved wugs, they are not only trained to
think logically, but they are also trained to béeaio socialize and be active in learning
activities.

That's an explanation of logical thinking skillsdesome ways to hone students' logical
thinking skills that you can apply in learning &ttes. To get maximum results, you can train
every day.

Learning strategies for the development of studetagic and reasoning skills

Here are some learning strategies that can be fosatie development of students'
logic and reasoning skills:

1. Cooperative learning: Cooperative learning requstesients to work together in small
groups to solve problems or complete tasks. Thishelp students to think critically
and develop their reasoning skills.

2. Inquiry learning: The inquiry method requires stuideto develop questions, seek
answers, and conclude the results. This can hetfests to think critically and develop
their reasoning skills.

3. Project learning: Project learning requires stusléotsolve problems or complete tasks
in a creative and innovative way. This can helgstus to think critically and develop
their reasoning skills.

4. Learning with practicum activities: Practicum attes require students to explore
concepts in a hands-on way. This can help studerttsink critically and develop their
reasoning skills.

5. Learning with group discussions: Group discussi@uglire students to share ideas and
defend their opinions using the right evidence sTdan help students to think critically
and develop their reasoning skills.

Learning strategies that can be applied shouldb®ta develop students' mindset and
reasoning by inviting students to find informati@amd basic mathematical concepts by
themselves using contextual problems so that tregegies that can be used are Problem
Based Learning and Inquiry Based Learning straselggsed on contextual problems. This is
in line with the research of Farhan and Retnavfil4) who concluded that the Strategy of
Problem Based Learning and Inquiry Based Learrsngare effective in improving student
learning achievement, because it is problem-basathing that will lead students to real
problem situations so that it can improve studerggisoning skills. The mathematical
reasoning data of students in this study was obthirom the mathematical reasoning ability
test. Based on the test results, mathematical meagdata is obtained in Table 1 as follows.
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Table 1. Description of Mathematical Reasoning Data ofdghis

i i ili Total
Learning Strategies Systematic Reasoning Ability
Tall Keep Low
PBL 8 12 10 30
IBL based on
contextual problems 8 12 10 30
Total 16 24 20 60

From the results of the research that has beersiidas for each group, the
prerequisite tests for analysis are carried oupeig the normality test and the homogeneity
test at a significant level of 5%. The normalitgtteoncluded that each sample came from a
normally distributed population. Meanwhile, the hageneity test concluded that the
independent variables in this study had the sameanee (homogeneous). In the
implementation of PBL strategies while in the fietdachers only act as facilitators while
students do not act as problem solvers who arettinavolved in learning and building their
own knowledge (Nurlaili, 2017:8). And at the endtloé lesson, the teacher together with the
students reflects or evaluates the problem-solpiogess that has been carried out while the
teacher provides reinforcement related to the masfeknowledge or the concept of a single-
variable linear system of equations and inequalifiéhis is in line with the research of Sadlo
(2014) which concluded that PBL can reduce studeeisendence on their educators while
increasing students' sense of autonomy and coniret their own learning to improve
learning outcomes. In addition, it is also suppbitig Padmavathy (2013) who concluded that
the PBL method is more effective in teaching mathics

CONCLUSION

Logic and reasoning skills are very important skithr an elementary school teacher.
These skills help students to understand and gmiwklems in an effective way, as well as
help them learn how to think logically and ratidpalogic and reasoning skills also help
teachers in developing more effective learning bglarstanding how students think and solve
problems. Logic is a science that formulates rédegproper thinking, while reasoning is the
ability to think according to a certain frame ofnahi
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