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Abstract. Leamning obstacles were found in students who studied LCM and GCF. This research
aims fo develop an initial design in the form of a hypothetical learning trajectory for LCM and
GCF using the RADEC (Read, Answer, Discuss, Explanation, and Create) learning model which
is based on obstacles learning findings. This research is part of the design research method. The
design research method consists of preliminary design, feaching experiment, and retrospective
analysis. The focus of this research is the preliminary design stage. Based on the results, it is known
that students have difficulties in solving questions on LCM and GCF material, namely that
students cannot use the concepts of LCM and GCF to solve problems, students tend to think
that the concepts of LCM and GCF are only factor trees or procedural factorization, and
students do not understand the concepts of LCM and GCF. To overcome these learning
obstacles, a hypothetical learning trajectory for the LCM and GCF was prepared using the
RADEC learning model which was divided into three meetings. The first meeting was about
multiples, common mulfiple, and LCM. The second meeting was about factors, common
factors, and GCF. The third meeting was regarding determining the LCM and GCF using prime
factorization. Each learning flow from each meeting is described in the form of HLT which
consists of learning objectives, learning activities, and student thinking estimates. The theoretical
implications in this research are the new findings of HLT LCM and GCF with the RADEC learning
model and practical implications in this research are that HLT can be used as a consideration
for teachers in designing LCM and GCF learning by paying attention to students' learning
tfrajectories.
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1. Infroduction

Students study mathematics from elementary school through university level courses. Learning
mathematics in elementary school becomes the basis for students studying mathematics at
the next level. Mathematics learning in elementary school plays an important role in forming
rational, critical, careful, as well as effective, and efficient thinking. This is because elementary
school students know mathematics as a tool that they can use to solve numeracy problems in
everyday life. These basic mathematical abilities include problem-solving abilities, reasoning
abilities, communication abilities, connection abilities, and representation abilities (Karsenty,
2020).

Mathematics learning aims to form students who can understand mathematical concepts, link
concepts, use reasoning and generadlize, solve mathematical problems, communicate
mathematical ideas, and have an attitude of appreciating the usefulness of mathematics
(Nuraini et al., 2022). Apart from that, mathematics learning in elementary school includes three
aspects, namely numbers, geometry and measurement, and data processing or statistics.
These aspects are related to each other to form students' comprehensive understanding of
mathematics. Mathematics lessons themselves consist of symbols, calculations, and abstract
concepts. Therefore, many students have difficulty learning mathematics (Yantoro et al., 2021).
One of the difficulties students have in studying mathematics is the material on the Lowest
Common Multiple (LCM) and Greatest Common Factor (GCF) in elementary school.
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1.1. Problem Statement

One of the topics covered in elementary school mathematics is LCM and GCF. LCM is the
smallest equal value resulting from two or more multiples of a number, and GCF is the largest
value resulting from two or more number factors. Problem-solving on the concepts of the LCM
and GCF in mathematics learning is difficult for students to pass well (Bintas & Camli, 2009). This
is because the concepts of the LCM and GCEF are still very procedurally taught in elementary
schools using factor trees and tables without reviewing the concepts of these methods (Fauzan
et al., 2020). Therefore, Students do not yet comprehend the steps involved in solving problems
in the LCM and GCF materials, nor are they familiar with problem-solving questions (Meilani &
Maspupah, 2019). Apart from that, students have difficulty learning LCM and GCF material due
to students' lack of understanding of teacher explanations, resulting in low student
mathematics learning outcomes (Latifah et al., 2020).

One of the factors causing students' difficulties in studying LCM and GCF material is teaching
materials (Marsena et al., 2021). The teaching materials used must facilitate students' learning
trajectories so that they can anticipate the emergence of problems in learning. A learning
trajectory has three parts, namely 1) specific mathematics learning goals, 2) the path that
students go through to achieve these goals, and 3) learning activities that support achieving
these goals (Clements & Sarama, 2020). Learning trajectories support teachers in modeling
student thinking, identifying student learning needs, and interacting with students during
learning (Rohimah, et al., 2022). Therefore, it is important to design and develop learning
trajectories for learning LCM and GCF material that will be implemented. This is done to
anficipate the emergence of learning obstacles that arise in the process of learning LCM and
GCF material, as well as to improve learning outcomes.

1.2. Related Research

The RADEC learning model can have a significant impact on teachers' abilities in making
learning plans (Handayani et al., 2019). Learning planning activities are important because
good planning will produce a good learning process (Nurgiyantoro, 2010). Learning design
aims to smooth the flow of student learning and provide solutions to anticipate the emergence
of learning obstacles experienced by students. Therefore, LCM and GCF learning with the
RADEC model is an alternative learning design to overcome student learning obstacles which
can facilitate student learning trajectories.

Related research regarding the RADEC model or regarding LCM and GCF material is as follows:
1) the application of the RADEC learning model in mathematics learning in elementary schools
can overcome learning difficulties faced by students thereby increasing elementary school
students' mathematical understanding abilities (Nugraha & Prabawanto, 2021), 2) The use of
the RADEC learning model in LCM and GCF material can help and make it easier for teachers
to provide correct explanations of learning material (Yuza et al., 2023), and 3) the RADEC
learning model also influences mathematical critical thinking skills (Pratama et al., 2020; Yuliany
et al., 2023) and on the mathematics learning outcomes of elementary school students
(Ramadhani et al., 2023).

In general, previous studies mostly created media, teaching aids, or multimedia to overcome
difficulties in studying LCM and GCF (Patan & Martinez, 2018; A'yun & Rahmawati, 2018;
Khairiyah, 2019; Yensy, 2020; Alim et al., 2020; Fauzan et al., 2020). In this research, a
Hypothetical Learning Trajectory (HLT) will also be created to study LCM and GCF material so
that there are no difficulties for students in learning it. This research tries to design how to learn
LCM and GCF material using the RADEC learning model. The specific question studied is what
the student’s learning trajectory is in studying LCM and GCF material in elementary schools
using the RADEC learning model. The novelty of this research is the learning obstacles found in
the LCM and GCF material, as well as the development of a hypothetical learning frajectory
in LCM and GCF learning with the RADEC learning model.

1.3. Research Objectives

Developing and designing teaching materials with an HLT design is heeded to minimize the
difficulties experienced by students in learning using the RADEC learning model. Based on this,
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this research aims to design the initial design of LCM and GCF materials using the RADEC
learning model. The initial design in this research was the development of a hypothetical
learning frajectory in LCM and GCF learning with the RADEC learning model which was
prepared based on obstacle learning findings.

2. Theoretical Framework

2.1. RADEC Learning Model

As times progress, learning in schools must be adapted to 21st-century learning, higher-order
thinking Skills (HOTS) learning, character learning, and multiliteracy learning. The way to
develop learning that trains multiliteracy and builds character is by using a learning model that
is appropriate to the learning objectives and Indonesian context. One model that suits this is
the Read, Answer, Discuss, Explain, and Create (RADEC) learning model. The RADEC Learning
Model was chosen because it accommodates students' needs in honing character readiness,
multiliteracy abilities, and 21st-century skills. The RADEC learning model is a learning model
initiated by Sopandi (2017) which is an abbreviation for effective learning, Read, Answer,
Discuss, Explain, and Create.

The Read, Answer, Discuss, Explain, Create (RADEC) learning methodology puts students at the
center of the learning process and aligns with 21st-century abilities (Sopandi, 2019). The RADEC
learning model was developed by Sopandi (2017)with four main foundations, namely First,
founded on the national education system's objectives, which include helping pupils reach
their full potential as human beings with faith, moral character, good health, knowledge,
ability, creativity, independence, and responsibility. Second, learning resources, whether in the
form of books or on the internet, are easy for students to obtain, so that students can obtain
information independently before learning in class. Third, to optimize the development of
students' cognitive abilities in interaction with the social environment. Fourth, to develop
students' literacy skills and train students to answer questions and discuss with friends. Apart
from that, students can also practice writing skills when proposing ideas or writing reports on
solving problems or projects they have worked on.

The stages of the RADEC learning model are the first stages Read, students read all the
information needed about the material before class starts (Sopandi, 2017). Students
independently search for information from various sources, both from textbooks and the
internet. This is fo develop the character of alover of reading, responsibility, perseverance, and
tenacity, as well as develop students' literacy skills. In the second stage, Answer, students are
given pre-learning questions to measure thinking abilities from reasoning to problem-solving. In
this way, students can find out the extent of their abilities in understanding reading at the
previous stage. In the third stage, Discuss, students discuss the answers to pre-learning questions
with a group of friends. At this stage, the teacher ensures that students actively communicate
in groups and obtain correct answers. In the fourth stage, explain, students explain the
important points of the material in front of the class. The teacher encourages students o ask
questions, provide input, and add to or refute the presentation. The fifth stage, Create, is where
students think of a creative idea that might be created from the material they have studied.
The five stages of RADEC support and direct students in developing an understanding of the
concepts of the LCM and GCF, not only procedurally but also conceptually.

The characteristics of the RADEC learning model are 1) instruction that consistently motivates
pupils to participate fully in the learning process; 2) encourage students to learn independently;
3) help students to connect what is known with what is being studied; 4) connecting lesson
material with real life; 5) provide opportunities for students to actively ask questions, discuss and
conclude learning; and 6) Give students the chance to delve deeply into the content by
assigning pre-learning tasks.

2.2. Lowest Common Multiple (LCM) and Greatest Common Factor (GCF)

The Lowest Common Multiple (LCM) is a multiple of numbers that is the result of multiplying that
number by a positive integer, while the Greatest Common Factor (GCF) is a dividing factor of
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numbers that completely divides that number (Ageel, 2024). Before learning about LCM,
students are first introduced to the concept of multiples and multiples of commonality. Two or
more numbers can have an infinite number of common multiples, so in the LCM students only
look for the smallest common multiple. Likewise, with GCF material, students are first infroduced
to factors and common factors. Two or more numbers can have many common factors, so in
GCEF students only choose the one number that is the largest of the common factors. Apart
from that, understanding the concept of prime numbers is also used in finding the LCM and
GCF with prime number factorization to break down the given number into numbers with their
prime factors and then use equations to solve (Patan & Martinez, 2018).

This research is related to the LCM and GCF with the first material focusing on multiples,
partnership multiples, and LCM. The second material concerns factors, common factors, and
GCEF. The third meeting was about determining the LCM and GCF using prime numbers. Solving
the LCM and GCF can be done using a factor tree or table.

3. Method

3.1. Research Design

This research is part of design research. Design research is a cyclic process of creating designs
or testing learning activities and other aspects of design (Gravemeijer, 2012). The steps in design
research are: (1) preliminary design, (2) feaching experiment, and (3) retrospective analysis.
The focus of this research is only on the preliminary design stage. The preliminary design is
designing learning on LCM and GCF material using the RADEC learning model by reviewing
several kinds of literature, analyzing learning videos, analyzing teacher and student books, as
well as compiling the characteristics of difficulties and learning obstacles for researchers to use
in designing a series of learning activities containing Hypothetical Learning Trajectory (HLT).

3.2. Participant/Respondent

Analysis of student learning barriers was carried out in three state elementary schools in the city
of Bandung, class V, totaling 74 students with an age range of 10-11 years, by giving tests and
interviews. The results of the study and analysis of obstacles are used to design student learning
activities that include predictions of learning frajectories.

3.3. Data Collection

The first stage of this research was to conduct a literature review related to LCM and LCM
material by analyzing textbooks, learning videos, and research results related to LCM and LCM
learning. Next, the researcher identified the obstacles experienced by students in studying the
LCM and GCF material. Learning obstacles data was obtained from test results and interviews
with respondents. The test given is in the form of five essay questions with the details of the
questions as follows in Figure 1.

1. Amelinstalled lights in his room. with, twe. different, colered, lights. namely. red and, bive.
The red light comes on. every. 3 minutes and the klue light comes. en. every, 4 minutes.
Amel tuned, on the red, light, af 20.00 WIB and, the. blue light gt 20.15 WIB. At what time.

2. Fina has 18 gakes whigh will ke puL inte. the. cake. box. What are the. possikle numbers
in the kox and the number of cakes in it?

3. Mrs. Siti, Mrs. Dini, gnd Mrs. Neni like 1o shop at Gedebagae markes. Mrs. Siti goes shopping
every 4 days, Mrs. Dini goes shopping every 6 days, and Mrs. Neni goes shopping every
8 days. If on October 5 2022 they go shopping together, on what date will they go
together again2

4. Alihas 24 pens and 16 books. The pens and books are wrapped and then distributed to
orphans in orphanages.

a. How many packages can Ali make?
b. How many pens and books are in each package?

Figure 1. Problems regarding the LCM and GCF that have been given to students.
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3.4. Data Analysis

Data analysis was carried out by triangulating the data. Data triangulation is a data validity
checking technique that uses something other than the data for checking purposes or as a
comparison to the data (Moleong, 2022). The triangulation used in this research is comparing
test result data with interview data and comparing interview results with the results of analysis
of learning videos and textbooks. Therefore, the results of data analysis produced an LCM and
GCF learning design using the RADEC learning model and written in the form of a Hypothetical
Learning Trajectory (HLT). This Hypothetical Learning Trajectory (HLT) is dynamic and developing
and can be revised in teaching experimental activities.

3.5. Validity and Reliability

Describe the quality of the instrument or the validity of the data according to the research
method and design. Internal validity in design research is based on the quality of data
collection and data interpretation that leads to conclusions. Data collection in this research
involves more than one type of data, which allows data triangulation to occur, thereby
increasing internal validity in data analysis. The instruments used in this research were tested for
content and face validity by several experts in mathematics education. Apart from that, this
insfrument was tested first in small groups before the implementation stage. Furthermore,
external validity, according to(Moleong, 2021), external validity focuses on the results obtained
in different situations guided by questions about how certain elements of the results obtained
will apply to other situations.

Reliability in design research is carried out qualitatively in two ways (Widjaja, 2008), namely
data triangulation and cross-interpretation. (1) Data triangulation, involving different data
sources to see the relationship between various sources, including learning videos, test results,
and interviews. (2) Cross-interpretation, namely asking for consideration from experts
(supervisors) to provide advice regarding the data obtained to minimize researcher subjectivity
in interpreting research data.

4. Findings

The results of this research are divided into two parts, namely the obstacles experienced by
students in studying LCM and GCF material and hypothetical learning frajectories to overcome
these obstacles.

4.1. Obstacles of LCM and GCF

According to the findings of the analysis conducted on each problem, students encountered
difficulties when attempting to solve the LCM and GCF problems because they were unable
to apply the concepts to solve problems; instead, they tended to think of the concepts only in
terms of factor trees or procedural factorization, as demonstrated by the students' response to
question number 4 below.

SN

(4
a3 /\

2

Figure 2. Students' answers in answering question number 4
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In Figure 2 above, students answer question number 4 using a factor free. However, students
made a mistake in writing their factor free and there was no conclusion from the results of the
factor tree. This understanding makes students limited to the context and does not yet
understand conceptually. In order to overcome and foresee the appearance of learning
hurdles, students must have learning experiences that help them comprehend the concepts
found in the LCM and GCF.

4.1. Hypothetical Learning Trajectory

As indicated in Table 1, the findings of this exploratory study are utilized to create learning that
includes hypothetical learning trajectories for LCM and GCF content. The three parts of the HLT
are the learning objectives, the learning exercises that students complete, and the student
thought conjecture.

Table 1. Hypothetical Learning Trajectory for Learning LCM and GCF Use RADEC Learning

Model
Learning Learning Activities Student Thinking Conjecture
Objectives
e Students can Pre-learning Activities e Reading sources that students
explain  the 1. Read stage read can be textbooks,
concepts of Students read books, teaching teaching materials, and
multiples, materials, and other reading sources from the internet.
common materials related to multiples, e Through comprehension of
multiples, common mulfiples, and LCM. reading materials, students
and Lowest 2. Answer stage seek solutions to pre-learning
Common Students complete the queries.
Multiple prepared worksheet by e Students use the internet to
(LCM). responding to pre-learning search for answers to pre-
o Students can questions  about  multiples, learning questions.
solve common multiples, and LCM. e Students discuss with their
problems Learning Activities groups the various student
related to 3. Discuss stage answers at the previous pre-
multiples, o Students are divided into 5 learning stage.
common heterogeneous groups. o Students debate and settle on
multiples, e Students confer to decide how responses to  pre-learning
and LCM to respond to pre-learning queries.
using the questions and finish worksheet e  Students present the results of
parsing activities. their group discussions.
method. 4. Explain stage e Students provide feedback on

e After students share the the group presentation.
findings of their discussion, e Students answer  probing
other groups are asked to questions.
reply, offering both arguments e Studenfts listen to the teacher's
in favor of and against them. explanation.

e Students answer probing e Students apply the concepts of
guestions from the teacher multiples, multiples, and LCM in
(according to student needs). practice questions.

e Students listen to the teacher's e Students come up with original
explanation (according to solutions for multiples, LCM,
student needs). and multiples problems.

5. Create stage o Students reach consensus on

o Students agree on creative original solutions to multiples,

ideas related to solving LCM, and multiples issues by
problems with the concept of employing the parsing
multiples, multiples, and LCM method.

using the parsing method.
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Learning Learning Activities Student Thinking Conjecture

Objectives

e Students can Pre-learning Activities e Reading sources that students
explain  the 1. Read stage read can be textbooks,
concept of Students read books, teaching teaching materials, and
factors, materials, and other reading sources from the internet.
common materials related to factors, ¢ Through comprehension of
factors, and common factors, and GCF. reading materials, students
the Greatest 2. Answer stage seek solutions to pre-learning
Common Students answer pre-learning queries.
Factor (GCF). questions related to factors, e Students use the internet to

Students can
solve

problems
related to
factors,
common
factors, and
GCF using
the parsing
method.

common factors, and GCF on
the worksheets that have been
prepared.

Learning Activities

3.

Discuss stage

Students are divided
heterogeneous groups.
Students confer to decide how
to respond to pre-learning
guestions and finish worksheet
activities.

info 5

Explain stage
After students share the
findings of their discussion,

other groups are asked to
reply, offering both arguments
in favor of and against them.

Students answer  probing
guestions from the teacher
(according to student needs)

Students listen to the teacher's
explanation (according to
student needs).

Create stage

Students agree on creative
ideas related to solving
problems with the concept of
solving factors, common
factors, and GCF problems
using the parsing method.

search for answers to pre-
learning questions.

Students discuss with their
groups the various student
answers at the previous pre-
learning stage.

Students debate and settle on
responses to  pre-learning
queries.

Students present the results of
their group discussions
Students provide feedback on
the group presentation.

Students  answer  probing
questions.

Students listen to the teacher's
explanation.

Students apply the concepts of
factors, common factors, and
GCF in practice questions.

Students find creative ideas

related to solving factors,
common factors, and GCF
problems.

Students agree on creative
ideas related to solving factors,
common factors, and GCF
problems using the parsing
method.

Students can

determine
the LCM and
GCF using
prime
factorization
(prime
numbers,
prime
factors,
prime
factorization,
factor  tree

method, and

Pre-learning Activities
1.

Read stage

Students read books, teaching
materials, and other reading
materials related to LCM and
GCF material  using prime
factorization.

Answer stage

Students respond to pre-learning
questions inquiries about the
application of the concepts of
LCM and GCF with prime
factorization on the worksheet
that has been prepared.

Reading sources that students
read can be textbooks,
teaching materials, and
sources from the internet.
Through comprehension of
reading materials, students
seek solutions to pre-learning
queries.

Students use the internet to
search for answers to pre-
learning questions.

Students discuss with their
groups the various student
answers at the previous pre-
learning stage.
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Learning Learning Activities Student Thinking Conjecture
Objectives
table/swallo  Learning Activities o Students debate and settle on
w method). 3. Discuss Stage responses to  pre-learning
e Students can e Students are divided into 5 queries.
solve heterogeneous groups. e Students present the results of
problems e Students confer to decide how group discussions.
related to the to respond to pre-learning e Students respond to the group
concepts of qguestions and finish worksheet presentation.
LCM and activities. o Students  answer  probing
GCF using 4. Explain stage questions.
prime e After students share the findings e Students listen to the teacher's
factorization. of their discussion, other groups explanation
are asked to reply, offering both e  Students apply the concepts of
arguments in favor of and LCM and GCF with prime
against them. factorization in practice
e Students answer probing questions.
qguestions from the teacher e Students find creative ideas
(according to student needs). related fo LCM and GCF with
o Students listen to the teacher's prime factorization.
explanation  (according to e Students agree on creative
student needs). ideas related to LCM and GCF
5. Create Stage with prime factorization.

o Students agree on creative
ideas related to LCM and GCF
with prime factorization to solve
problems related to everyday
events.

5. Discussion

The learning challenges that students have when studying the LCM and GCF content in this
study are consistent with a number of earlier studies that found students struggled to
comprehend questions and find solutions when it came to the LCM and GCF (Meilani &
Maspupah, 2019), difficulties in determining solutions to story problems (Mufidah et al., 2021),
difficulties in using multiplication, factors, and natural number calculation operations in solving
problems related to LCM and GCF (Mahmud et al., 2023).

This learning challenge arises from the fact that the instructional resources students utilize to
learn are still primarily procedural, requiring a thinking shift in how they approach studying LCM
and GCF (Desriyati et al., 2015). Students' thinking is not bridged from basic comprehension
starting from the ideas of factors, multiples, LCM, and GCF since they learn LCM and GCF
procedurally from abstract things (A’'yun & Rahmawati, 2018). Students are given example
problems using factor trees and imitate how to work on example problems to solve the next
problem (Khairiyah, 2019). The factor free technique is the only way the teacher offers to solve
problems; additional approaches are not provided (Hadi, 2015). Based on this, the learning
provided by this teacher has an impact on students' non-conceptual understanding.

These obstacles cause low student mathematics learning outcomes, especially in LCM and
GCF material. Efforts to overcome these learning obstacles are by holding remedial,
enrichment, carrying out frequent exercises, and using varied learning media (Rohimah et al.,
2022). Apart from that, these obstacles need to be anticipated by designing teaching
materials or learning designs that can facilitate students' learning trajectories. Efforts to
facilitate students' learning flow provide a solution to anticipate the emergence of learning
obstacles that students experience. The learning process that considers the learning frajectory
in this research is built by the Hypothetical Learning Trajectory (HLT).
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HLT refers to teachers' predictions regarding student learning trajectories in a learning process.
HLT is hypothetical because the actual learning trajectory cannot be known before learning is
carried out. Therefore, teachers are regularly involved in modifying HLT. HLT is also used to
improve students' understanding of mathematics and as a vehicle for planning mathematics
learning (Simon & Tzur, 2012). The learning trajectory provided by the teacher in HLT is a
selection of special learning designs so that it is the teacher's best design in the learning
process. HLT consists of three components, namely learning objectives that determine the
direction of learning, learning activities, and students' conjecture thinking (Clements & Sarama,
2020). The RADEC learning model, which has stages for reading, responding, discussing,
explaining, and producing, is used in the creation of HLT. The five RADEC stages assist in
developing strategies to overcome and foresee the formation of learning obstacles in the
design of HLT on LCM and GCF materials.

Learning LCM and LCM in class V elementary school is a continuation of the material on
multiples and factors that students have studied in class IV elementary school. Therefore,
learning begins with students determining multiples, common multiples, and LCM. Instilling the
concept of multiples begins with contextual problems regarding multiplying two natural
numbers and calculating the product. Next, students are directed to recognize the concept
of common multiples with contextual problems related to multiples of two natural numbers and
finding the same multiples. The concept of LCM is studied by students based on contextual
problems related to multiples of two numbers, finding the common muiltiple of two numbers,
and determining the smallest common multiple. Therefore, this learning flow plays a role in
instilling the LCM concept in students' understanding abilities.

At the second meeting, the material discussed was factors, common factors, and GCF. The
implantation of concepts starting from factors is presented from contextual problems related
to multiplications of natural numbers that have the same result, groups of numbers that have
the same product, and numbers that divide evenly. After instilling the concept of factors,
students learn the concept of common factors, namely from contextual problems related to
the factors of two natural numbers and the same factors. The same factors that have been
studied previously provide students with an opportunity to understand the concept of GCF,
namely from contextual problems related to the factors of two natural numbers, the common
factor of two natural numbers, and the largest common factor. Naming the GCF concept
becomes students' capital in solving problems related to GCF.

The final meeting, namely the third meeting, was regarding determining the LCM and GCF
using prime factorization. Learning begins with the concept of prime numbers which is studied
from contextual problems regarding number factors, Erathosthenes' sieve technique, as well as
the factors of the number 1 and the number itself. After that, students learn the concept of
prime factors from contextual problems related to number factors and prime number factors.
Next, students are infroduced to the concept of prime factorization from contextual problems
regarding prime factors of several numbers, multiplications of prime factors, and numbers in
the form of multiplication of prime numbers. Students can find out how to determine the LCM
and GCF using prime factorization by using a factor tree or a table. Therefore, students
understand strong concepts first before using factor trees or tables.

In general, the learning process using the RADEC learning model consists of five stages, namely
the read stage, answer stage, discuss stage, explain stage, and create stage. Before learning
begins, the first stage of the RADEC learning model is reading, namely, students are assigned
to read books, teaching materials, and other reading materials related to the material that will
be discussed in the lesson. This aims to guide students in understanding the learning information
that will be carried out and guided by learning questions. These questions cover various levels
of questions, from lower-order thinking skills fo higher-order thinking skills. This reading activity is
carried out as a tool for students to improve their literacy skills (Pohan et al., 2020).

After carrying out reading activities at the read stage, students answer pre-learning questions
at the second stage of the RADEC learning model, namely answer. Students answer pre-
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learning questions based on the knowledge they have acquired independently. Students
answering pre-learning questions aim to practice students' knowledge regarding the essential
parts of the material they must master. This is to familiarize students with exploring information
from various sources independently and to help teachers identify the needs of different
students (Sopandi, 2019). Teachers are not only tasked with delivering material but are also
able to develop students' potential, one of which is by creating learning questions (Kelana et
al., 2022).

The third stage in the RADEC learning model is discussed. Students are formed into several
groups to discuss their answers to the pre-learning questions. The teacher encourages students
who have successfully understood the pre-learning questions to discuss and provide guidance
to other students who do not understand. This activity requires students to discuss answers
between groups and other groups. This stage supports students in developing higher-order
thinking skills (HOTS), namely, students can analyze the learning material studied (Pratama et
al., 2020).

The fourth stage in the RADEC learning model is explained. Students make presentations after
students discuss at the discussion stage. Presentations are made by representatives of each
group who are deemed capable of explaining the material well enough to be presented in
front of the class. The study materials presented include cognitive learning indicators that have
been designed for the implementation of learning (Kusumaningpuri & Fauziati, 2021). The
teacher facilitates students in providing questions, rebuttals, and suggestions to group
representatives who are presenting or completing material that has not been exposed (Yuza
et al., 2023). At this stage, the teacher also provides explanations with the help of video media
and PowerPoint displays to overcome students' lack of understanding.

The final stage in the RADEC learning model is creation. Create is the final step in a series of
read-to-explain activities which aims for students to be able to create or formulate creative
ideas. Teachers can inspire students to create creative ideas that emerge in LCM and GCF
learning. Creative ideas can be formulated as productive questions, problem identification, or
conclusions. This activity encourages students to think creatively, work together, and
communicate in groups to find creative ideas, identify ideas that will be redlized, plan the
realization process, and carry out the realization. Based on the five stages of the RADEC
learning model above, the learning objectives of LCM and GCF material can be achieved by
implementing the RADEC learning model (Yuza et al., 2023).

The results of this research can be new findings in HLT LCM and GCF using the RADEC learning
model. Apart from that, HLT LCM and GCF using the RADEC learning model is the selection of
a learning design that can overcome or anticipate the emergence of learning difficulties and
obstacles. The implications of the results of this research are practically used as considerations
for mathematics teachers to design learning on LCM and GCF material by paying attention to
students' learning trajectories. The weakness of this research is that the development of HLT was
limited to a sample of elementary school students, there may be several characteristics that
could be added if the sample was completed from middle and high school students as well as
tertiary institutions. Suggestions for further research are to continue research at the teaching
experiment stage with the note that teachers must master the material and be able to
overcome various problems that occur when learning takes place so that students do not
experience obstacles; Teachers must be patient in guiding and directing students so that they
can generate ideas from within themselves. Teachers must prepare sufficient time for students
to be able to carry out each stage of the RADEC learning model.

6. Conclusion

This research concludes that students experience several obstacles in learning LCM and GCF
material which can be overcome or anticipated with learning design using the RADEC learning
model. Based on the results of preliminary research, it is known that students have difficulties in
solving questions on LCM material, namely that students cannot use the concepts of LCM and
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LCM to solve problems, students tend to think that the concepts of LCM and LCM are only
factor trees or procedural factorization, and students do not understand the concepts of LCM
and GCF. To overcome these learning obstacles, a hypothetical learning trajectory for the
Corruption Eradication Committee and GCF was prepared using the RADEC learning model
which was divided into three meetings. The first meeting was about multiples, multiples of
alliances, and the LCM. The second meeting was about factors, common factors, and GCF.
The third meeting was regarding determining the LCM and GCF using prime factorization. Each
learning flow from each meeting is described in the form of an HLT consisting of learning
objectives, learning activities, and student thinking estimates. The initial designs of LCM and
GCF developed in this research are expected to be able to overcome or anticipate the
emergence of learning difficulties and obstacles so that mathematics learning objectives can
be achieved well. Furthermore, the results of this research can be developed and
implemented at the teaching experiment stage, where retrospective analysis and revising of
the design are conducted.

Limitation

The limitation of this research is that the analysis of learning barriers obtained in this research is
limited to one grade level in elementary school. This analysis of learning obstacles regarding
the LCM and GCF can be developed from the answers from middle school, high school, or
college-level students to get views related to each other. Therefore, HLT can be designed with
more guesswork on students' thinking.

Recommendation

Future research can analyze learning barriers using samples of middle school and college
students. The results of this research can be used for implementation at the teaching
experiment stage, and HLT can be redeveloped from the teaching experiment results.
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