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Abstract: The difficulty of learning mathematics can be experienced by anyone from elementary
school students to college students. Based on the results of several studies found primary
teacher students have difficulty learning mathematics, especially in basic mathematics courses.
primary teacher students are prospective teachers so that if the difficulties of learning
mathematics are not overcome will affect the quality of education later. Basic mathematics is a
mandatory basic competency for students in universities. Research on learning methods to
overcome the difficulty of learning mathematics in primary teacher students in basic
mathematics courses is still very little. Therefore, this study aims to describe the nature, steps,
and weaknesses of universal design learning to overcome the difficulties of learning
mathematics in primary teacher students in basic mathematics courses. This research was
conducted through a literature study. A literature study is a series of activities related to the
method of collecting library data, reading, recording, and processing research materials.
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INTRODUCTION

Mathematics learning difficulty literally can be said to be a specific condition faced by students with
obstacles in the activity of achieving mathematical learning objectives so that it requires a follow-up to
handle it [1] This condition arises because students have difficulty in understanding the content as well
as difficulties in mathematical thinking processes that may be caused by previous learning experiences
[2] Mathematics learning difficulties are not permanent learning barriers caused by certain mental,
intellectual, and disability factors as the main factors, not even infrequently learners with mathematics
learning difficulty have cognitive abilities within limits or above normal [3], [4, p. 150] Researchers
need to emphasize mathematics learning difficulty in this study is not dyscalculia because (1) the
dyscalculia is still being presented whether including learning disability or learning difficulty that is not
handicap-related [2], [5], (2) the definition of dyscalculia in DSM-V is a condition of
neurodevelopmental disorder(disorder/disability) that causes a person to have difficulty in learning
concepts related to numbers or using symbols and functions to perform mathematical calculations [5],
(6]

Mathematics learning difficulty can be experienced by anyone from elementary school students to
students [2], [7], [8]. Some studies have found that some college students have difficulty learning
mathematics, not least Primary teacher students with various factors such as mathematical
misconceptions to teaching methods of lecturers [9], [10] The difficulty of learning mathematics in
higher education students is certainly contrary to the spirit and framework of "Merdeka Belajar —
Kampus Merdeka" echoed by the government. "Merdeka Belajar — Kampus Merdeka" aims to improve
the competence of graduates (soft skills and hard skills) so that students are better prepared and relevant
to the needs of the times and prepare graduates as future leaders of a superior and personality nation
with an emphasis on student-centered learning [11]. To solve the problem of mathematics learning
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difficulties Primary teacher students as well as implement the framework "Merdeka Belajar - Kampus
Merdeka" required the right learning methods. Learning methods must be inclusive and can
accommodate the diversity that students have. Diversity in question is cultural background, cognitive
ability, learning interests, learning style, etc.

Universal Design Learning (UDL) is a solid belief in the strengths and abilities of all students and
an unwavering commitment to creating classrooms that belong to everyone equally, all the time [12, p.
2]. The National Center on Universal Design for Learning 2011, in [12] defined UDL as a set of
principles to follow when developing a curriculum so that the curriculum meets the needs of every
student, giving all students equal opportunities to learn. Rapp [12, p. 2] further explained

“UDL provides flexibility in the ways information is presented, how students respond or
demonstrate knowledge and skills, and how students are engaged. UDL reduces barriers in instruction
and provides appropriate accommodations, supports, and challenges. It also maintains high
achievement expectations for all students, including students with disabilities and students with limited
English proficiency.”

Based on the explanation above, the purpose of this study is to describe the steps of applying the

UDL approach to overcome the difficulty of learning mathematics in Primary teacher students in basic
mathematics courses within the framework of "Merdeka Belajar — Kampus Merdeka"

METHOD
The method in this research is the literature studies research method. Literature studies can be
interpreted as a series of activities related to the method of collecting library data, reading, and
recording, and processing research materials [13, p. 3]. There are four main characteristics to consider in
literature study research [13]:
1. Researchers do not come face to face with knowledge from the field. Researchers are only dealing
directly with text or numerical data.
2. Data obtained is "ready-made" meaning that researchers do not directly experience the field because
the researchers are dealing directly with the data source in the library.
3. Data library is a secondary source, in the sense that researchers obtain material or data from the
second hand and not the original data from the first data in the field.
4. The condition of library data is not limited by interest and time.
Based on the above, data collection in research is conducted by examining and/or exploring
several journals, books, and documents (both printed and electronic) and other data sources and/or
information that is considered relevant to research or study

RESULT AND DISCUSSION
Universal Design for Learning (UDL)

UDL is a framework for designing instruction in a manner that makes the curriculum more
accessible to diverse learners, including students with disabilities [14]. UDL is a framework for
instructional design that identifies barriers in the learning environment and curriculum that prevent
meaningful access and increase opportunities for learning by providing multiple options to reach and
measure goals [15]. Unlike another curriculum in general such as curriculum modification or curriculum
adaptation, UDL is the most effective curriculum design in the application in the field with a focus on
learning objectives, learning methods, materials used as well as assessment [14].

The UDL framework is based on evidence of neuroscience research in which each learner differs
in the way they are motivated (affective network), how they comprehend information (recognition
network), and how they express what they know (strategic network). The UDL framework consists of
nine guidelines and 31 checkpoints that can be applied flexibly to provide three key UDL principles
(multiple means of representation, multiple means of action and expression, dan multiple means of
engagement) to minimize barriers and maximize learning [14], [15].

On the recognition networks aspect, the UDL principle of providing multiple means of
representation focuses on representation and the importance of providing a wide range of flexible
presentation methods while teaching. This UDL principle emphasizes that there is no single teaching
methodology to represent information capable of satisfying the needs of every student. Guideline and
checkpoints on this principle: (1) provide options for perception [(a.1) offer ways of customizing the
display of information, (a.2) offer alternatives for auditory information, (a.3) offer alternatives for visual
information], (2) provide options for language & symbols [(b.1) clarify vocabulary and symbols, (b.2)
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clarify syntax and structure, (b.3) support decoding of text, mathematical notation, and symbols, (b.4)
promote understanding across languages, (b.5) illustrate through multiple media], (3) provide options
for comprehension [(c.1) active or supply background knowledge, (c.2) highlight patterns, critical
features, big ideas, and relationships, (c.3) guide information processing and visualization, (c.4)
maximize transfer and generalization] [16]-[18]

On the strategic networks aspect, the UDL principle of providing multiple means of action
&expression focuses on the fact that the learner will look for the learning strategy method that best suits
him. Therefore, teaching methods need to be varied. This kind of flexibility is key for teachers to help
meet diverse student needs. Guideline and checkpoints on this principle: (1) provide options for physical
action [(a.1) vary the methods for response and navigation, (a.2) optimize access to tools and assistive
technologies], (2) provide options for expression & communication [(b.1) use multiple media for
communication, (b.2) use multiple tools for construction and composition, (b.3) build fluencies with
graduated levels of support for practice and performance], (3) provide options for executive functions
[(c.1) guide appropriate goal-setting, (c.2) support planning and strategy development, (c.3) facilitate
managing information and resources, (c.4) enhance capacity for monitoring progress] [16]-[18]

On the affective networks aspect, the UDL principle provides multiple means of engagement
focusing on another important point of convergence: recognition of the importance of engaging learners
in instructional tasks. UDL therefore strongly encourages educators to motivate and maintain student
engagement through flexible instruction, a purpose that different instructions support very effectively.
Guideline and checkpoints on this principle: (1) provide options for recruiting interest [(a.1) optimize
individual choice and autonomy, (a.2) optimize relevance, value, and authenticity, (a.3) minimize
threats and distractions], (2) provide options for sustaining effort & persistence [(b.1) heighten the
salience of goals and objectives, (b.2) vary demands and resources to optimize challenge, (b.3) foster
collaboration and community, and (b.4) increase mastery-oriented feedback], (3) provide options for
self-regulation [(c.1) promote expectations and beliefs that optimize motivation, (c.2) facilitate personal
coping skills and strategies, and (c.3) develop self-assessment and reflection] [16]-[18].

Mathematic Learnings Difficulty

Mathematics learnings difficulty can be interpreted as a condition of an individual experiencing
failure to obtain adequate skills in basic mathematical abilities or have academic achievements far
below expectations but the main cause is not due to intellectual disability or other internal factors [19]—
[22]. Jamaris, M [23, p. 129] adds the difficulty of learning mathematics as "difficulty in thinking and
processing mathematically (deductive, rational, and logical thinking) resulting from external factors
characterized by low learning outcomes or well below the individual's potential". Students who have
difficulty learning mathematics will have (1) difficulty in learning and remembering mathematical facts,
(2) difficulty in remembering the principles and rules of numeracy, (3) as well as difficulty in arranging
and handling spatial numerical information [4, p. 149]. Marlina [4, p. 150] emphasizes that "the factors
that cause a student to have difficulty learning mathematics are external factors such as not getting
adequate teaching in his first years, lack of support from family, or not being able to access the
curriculum".

The Framework of “Merdeka Belajar — Kampus Merdeka”

The framework of "Merdeka Belajar — Kampus Merdeka” is one of the policies of the Minister of
Education and Culture of Indonesia, Nadiem Makariem. This framework is issued to prepare students
to face social, cultural, a world of work, and rapid technological advances, then the competence of
students must be prepared to be able to follow the needs of the times. Link and match not only with the
industrial world and the world of work but also with a rapidly changing future. Universities are required
to be able to design and implement innovative learning processes so that students can achieve learning
achievements covering aspects of attitudes, knowledge, and skills optimally and always relevant. The
policy of "Merdeka Belajar — Kampus Merdeka" is expected to be the answer to these demands. "Kampus
Merdeka" is a form of learning in universities that are autonomous and flexible to create an innovative
learning culture, not curb, and by the needs of students.

The legal basis of this framework are (1) Undang-Undang Nomor 20 Tahun 2003, tentang Sistem
Pendidikan Nasional; (2) Undang-Undang Nomor 12 Tahun 2012, tentang Pendidikan Tinggi; (3) Peraturan
Pemerintah Nomor 04 Tahun 2014, tentang Penyelenggaraan Pendidikan Tinggi dan Pengelolaan Perguruan
Tinggi; (5) Peraturan Presiden nomor 8 tahun 2012, tentang KKNI, (6) Peraturan Menteri Pendidikan dan
Kebudayaan Republik Indonesia Nomor 3 Tahun 2020, tentang Standar Nasional Pendidikan Tinggi
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The policy objective of "Merdeka Belajar - Kampus Merdeka" is to improve the competence of
graduates, both soft skills and hard skills, to be better prepared and relevant to the needs of the times,
preparing graduates as future leaders of a superior and personal nation. Experiential learning programs
with flexible pathways are expected to facilitate students to develop their potential by their passions and
talents [11, p. 3].

Discussion

As explained earlier about the policy "Merdeka Belajar — Kampus Merdeka", the spirit of the
policy should be able to be implemented in the classes in universities. Education in college must be
"independent" of the mindset and teaching methods that do not pay attention to the diversity of students
both in their potentials, weaknesses, and learning needs. Students must be able to express and be
entitled to educational services that support their needs and potential. Unfortunately, some studies still
find students who have difficulty studying in college, including difficulty learning mathematics [24]-
[28]. Studies and research on the mathematics learning difficulty in students are still very limited. The
mathematics learning difficulties in students cannot be underestimated, especially for primary teacher
students who will later become teachers. In general, the teaching techniques of lecturers in mathematics
classes are one-way where the lecturer explains the material, students listen, and then continue by
working on the prepared questions. This is certainly contrary to the spirit of the policy "Merdeka Belajar
— Kampus Merdeka".

Referring to the framework "Merdeka Belajar — Kampus Merdeka" the UDL approach to
overcome the difficulty of learning mathematics in primary teacher students in basic mathematics
courses can be implemented. UDL's approach is very appropriate to implement because in principle
UDL strives to minimize barriers and maximize the student learning experience in the classroom.
UDL's working principle is very concerned about the "Why", the "What", and the "How" aspects of
learning. UDL also pays attention and tries to meet the various needs, potentials, and weaknesses that
students have. This is certainly in line considering the difficulty of learning mathematics that students
have can be due to various factors such as unpleasant learning experiences in high school, interests in
learning, misconceptions, different learning styles with lecturer teaching styles, cultural backgrounds,
and so on [24], [29], [30]. UDL approach is considered able to accommodate all of this so that it is
expected that the obstacles that students have in learning mathematics courses can be minimized and
maximize their learning experience [14], [15], [31].

UDL framework can be applied in both curriculum and daily teaching. The application of UDL
principles in a mathematical context such as basic mathematic courses can be seen in the table below.

Tabel 1. The Application of UDL Principles

Providing Multiple Means of Representation

Options for Perception For students with difficulties in math:
(Mathematics content may be presented in | e Presentation of the information using
different ways to allow students to access and multiple perceptual modalities such as
comprehend the same information through graphic, verbal, and tactile [12], [18]
different modes of perception) e Coding information verbally and

nonverbally results in richer mental
representations that strengthen learning [14]

e For example, content can be presented
using graphic organizer, concrete or virtual,
manipulatives and video, screencasts or
pen-casts [12]

Options for language and symbols For students who struggle in math:

(Mathematical information is often presented | e Use a traditional or technology-enhanced
through language and symbols. Providing a dictionary such as a word wall, cue cards,
variety of representations and additional charts of mathematical expressions and
supports may be necessary) symbols, peer-mediated learning, and text-

to-speech for mathematical language and
notation [14]
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Provide Multiple Means of Action and Expression

Options for comprehension
(Comprehension in mathematics involved tasks,

provide with  options for developing
comprehension to make learners more actively
assimilate new information into prior
knowledge)

For students who have difficulties in math:

e Use a pre-teaching vocabulary and critical
prerequisite concepts including the use of
demonstration or models in pre-teaching of
vocabulary and concepts, highlighting or
color-coding key elements in word
problems or equations, etc. [14]

e Giving explicit prompts for each step in a
sequential problem-solving process [15]

e Use of strategies such as concrete-
representational-abstract [32]

Options for physical action

(Often, in mathematics, students demonstrate
what they know via written text. However,
there are other ways students can demonstrate
what they know)

Alternative ways to navigate mathematic

materials and express what they have learned.

e Using assistive technology that provides
such adaptations as speech, switch
activation, alternative keyboards, text-to-
speech, specialized writing, and seating
equipment and video magnifiers [14]

Options for expressive skills and fluency
(Use expressions include increasing
opportunities to respond and interact)

For students who struggle in mathematics [14]

e Use a technology-based practice.

e Peer-mediated learning.

o Scaffolds that can be faded as learners make
progress support independence.

e Foster development and practice in critical
thinking skills

Options for executive functions

(Executive function is the cognitive capacity to
plan, organize, monitor, and evaluate progress
toward goals [14])

For students who struggle in mathematics use
such as [14]

e  Checklist and graphic organizers

e Strategy instruction

e Digital text for students with print
disabilities

e Calculator to manage computation and

opportunities for  self-reflection and
evaluation.

Options for recruiting interest. For students who have difficulties in
(Recruiting interest focuses student attention on | mathematics:

the task at hand and is crucial for engaging
students’ cognition)

e choices in how learning objectives can be
reached can help them develop autonomy
[14]

e Learners attend more when a material is
personally relevant [12], [33]

e In math, real-world problems such as
anchored math, situating students on
opposing sides of math disagreements, and
including culturally relevant instructional
material [14], [31]

e An accepting and supportive classroom
facilitates engagement [17]
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Provide Multiple Means of Action and Expression

Options for sustaining their effort and | For students with challenges in math: [14], [17],

persistence. [31]

(Sustained  effort and  persistence in | e Reiterating the goal

mathematics are required to develop expertise) e Breaking the longterm objective into
shorter

e  More approachable tasks

e Teaching students how to establish and
monitor  progress toward reachable

deadlines.
o Giving feedback that is timely and specific
Options for supporting self-regulation. For students who struggle in mathematics
(Options for self-regulation help learners | e  Activities that encourage self-reflection
effectively manage their engagement, affect, include the identification of personal goals,
and goal attainment) the use of a checklist, diaries, and online

options for self-management [14], [16]

CONCLUSION

The steps that can be applied with UDL's approach to overcoming the difficulty of learning
mathematics in Primary teacher students in basic mathematics courses within the framework of
"Merdeka Belajar — Kampus Merdeka" is to know the potentials, weaknesses, and learning needs of
students. By knowing these three things, teachers can create: 1) a learning plan with a two-way learning
strategy for teachers and students actively involved; 2) using learning media that can help learners
understand the concept of the topic being discussed; 3) make assessment measuring instruments relevant
to the daily lives of learners.
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