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Differentiated Lparnmg . Quantitative data were collected from 25 students of Grade VII-B at
Outdoor Modeling Mathematics SMP Negeri 17 Batanghari through the implementation of
differentiated outdoor learning activities, supported by learning
implementation observation sheets. Subsequently, qualitative data
were gathered from six selected students to gain deeper insights into
their mathematical literacy processes through analysis of test
responses and semi-structured interviews. Mathematical literacy was
assessed based on students’ performance on literacy-oriented test
items and interview data. The results indicated that overall student
completion reached 44%, with 20% of students categorized as having
high mathematical literacy, 52% moderate literacy, and 28% low
literacy. Further analysis based on students’ learning readiness showed
that students with high readiness (SIKBT and S2KBT) achieved
completion levels of 98.33% and 83.33%, respectively. Students with
moderate readiness (SIKBS and S2KBS) attained 81.66% and 80%,
while students with low readiness (SIKBR and S2KBR) reached
78.33% and 53.33%. These findings suggest that differentiated
outdoor mathematics learning contributes to the development of
students’ mathematical literacy across varying levels of learning
readiness.
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Introduction

In the world of mathematics education, there are various skills related to activities that
require precision, logic, and analytical skills. All students must master these skills. Mathematics
education involves various cognitive abilities that students must possess. According to Maulyda
(2020) there are 5 basic mathematical abilities of NCTM including mathematical problem-
solving ability, mathematical reasoning ability, mathematical communication ability,
mathematical connection ability, and mathematical representation ability. In addition OECD
(2023) conveyed that there are other mathematical abilities, namely mathematical literacy
abilities, which are one of the mathematical abilities that all students must have. According to
OECD (2023), several indicators of mathematical literacy abilities are: (1) Formulating
problems mathematically; (2) Using mathematical concepts and procedures; (3) Interpreting
and evaluating mathematical results, namely the individual's ability to interpret mathematical
results into a real-world context and evaluate mathematical results.

Almost all mathematics materials require mathematical literacy skills, but the material
taken for this initial mathematical ability test is integers. This material is one of the materials
in Grade VII of Junior High School. Based on the results of observations conducted at SMP
Negeri 17 Batanghari, in grade VII C there are still students who are lacking in mathematical
literacy skills. It can be said that students' mathematical literacy skills are not yet good, this can
be seen from the solution of story problems of comparison of value and inverse value in one of
the students who have been tested.

—Bedus

Dbt vy | 44T

Figurel. Student Answer Results

Figure 1 shows that students' mathematical literacy skills are still classified as poor. This
was observed in only 3.5% of students who completed the task. In this procedure, students first
wrote down the concept of equivalent comparison. This was demonstrated by writing the
formula for equivalent comparison. The students then connected the concept of equivalent
comparison they knew to the information they had previously gathered, but they made a mistake
in registering the information. As a result, the students obtained an inconsistent result.

The results of the initial ability test given by the researcher indicate that students'
mathematical literacy skills need to be improved so they can solve mathematical problems with
logical thinking. Students with low mathematical literacy skills often face difficulties when
trying to solve mathematical problems. Several factors can influence students' low
mathematical abilities, including the teacher, the students themselves, and the teaching methods
applied. Based on the results of an interview with one of the 7th grade mathematics teachers at
SMP Negeri 17 Batanghari, the school has implemented differentiated learning. However, there
are still several shortcomings, one of which is the low mathematical literacy skills of students.
The cause of students' still low mathematical literacy skills is a lack of understanding of
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formulating, applying, interpreting and solving mathematical problems related to prerequisite
material, one of which is when operating equivalent comparisons and inverse values. When
performing calculations in problem solving, there are still incorrect calculations so that the
results obtained are not appropriate.

In line with the "Independent Learning" policy, which focuses on students, teachers must
also consider the diverse characters and abilities of students in the classroom. To address this,
one way to implement student-centered learning is through the implementation of differentiated
learning. Differentiated learning is a series of learning efforts that address students' needs in
terms of their learning readiness, learning profiles, and interests and talents (Aprima & Sari,
2022; Oktaviyanthi et al. 2021; Susilawati et al, 2020). This type of learning is expected to
improve students' reasoning skills because they play an active role in constructing their own
knowledge, thus also influencing the improvement of students' cognitive learning outcomes
(Fitriani et al., 2023; Kristiani et al., 2021; Mariamah, et al., 2021). Based on the research
results, the differentiated learning strategy used consists of content, process, product, and
learning environment. The differentiation chosen in this study is based on the learning process
and environment.

In this study, the differentiated learning used is based on learning readiness. Learning
readiness needs to be considered in the learning process, because if students are ready to learn,
their learning outcomes will be better. Furthermore, by understanding students' learning
readiness in a class, teachers can provide varied learning and accommodate all students' needs
(Rifgiyah & Nugraheni, 2023; Sofnidar et al, 2017). Differentiated learning based on readiness
is learning tailored to the capacity to learn new material. A task that considers a student's level
of readiness will take them out of their comfort zone (Hardani et al., 2020). However, with the
right learning environment and adequate support, they can still master the new material.
Understanding student readiness is a crucial concept in differentiated learning. For example,
some students are ready to learn difficult material, while others require a long time to learn. If
teachers have a good understanding of student readiness, they can link positive student thoughts
about the new material to be taught and improve their potential in the learning process (Amin
et al., 2023). Furthermore, if teachers understand students' readiness for a concept, they can
introduce and implement the concept according to their needs, and create assignments that best
suit their skills. To determine students' readiness for a concept, teachers need to conduct an
assessment. Teachers can provide a brief pre-assessment to determine students' understanding
of a topic and observe students completing a task or activity. Teachers can also ask about
students' prior knowledge (Herwina, 2021).

One learning model that is suitable for differentiated learning in mathematics is Outdoor
Modeling Mathematics. Outdoor Modeling Mathematics is a learning model that utilizes an
environment outside the classroom (Taqwan, 2019; Utami et al, 2020). The use of this learning
model aims to make students who are learning mathematics more interested and enthusiastic in
learning mathematics, thereby improving learning outcomes. The uniqueness of the learning
process using this method lies in its capability to be able to use various media found in the
surrounding environment as demonstrations or means to acquire knowledge. This encourages
students' ability to be more explorative and better able to improvise the knowledge they have
previously acquired (Nafis & Zauri, 2021). The need for learning methods such as outdoor
learning is a solution to monotonous learning that generally causes boredom in students
(Zulfirman, 2022). The long learning process in the classroom with intense material reception,
tends to be ineffective in increasing students' knowledge completely, at some point in the
learning process, students will lose concentration and reduce their ability to focus on receiving
the material. Outdoor learning prioritizes student creativity and initiative that hone students'
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abilities independently, encouragement to think individually, will stimulate students' learning
motivation evenly.

A common problem with indoor learning is the periodic boredom experienced by
students, even when the material is well-delivered. If it isn't accompanied by icebreakers or
moments to break the monotony, the effectiveness of the learning process becomes
questionable. In outdoor learning, with the change in learning atmosphere, which is relaxed,
flexible, and more inclined towards student creativity, the tendency for increased student
enthusiasm is higher compared to learning methods that are entirely implemented in the
classroom (Nurjanatin et al., 2017 ; Silitonga et al., 2022). The outdoor learning method is
considered a creative and innovative learning method, and has the potential to be more effective
than indoor learning, there are several advantages of this method. The advantages of the outdoor
learning method are considered to support enthusiasm or in other words increase student
motivation to be more active in the learning process. However, in the process, this learning
method also has several disadvantages that have the potential to provide the opposite results
from the expected positive potential. Excessive distractions from other students, or other objects
and activities that can reduce student focus, to maximize learning outcomes using this method
requires a good and comprehensive combination of media, and learning materials to be
delivered, this will be more effective than only applying the outdoor learning method with the
desire to change the learning atmosphere (Kurniawati et al., 2021). The importance of learning
methods cannot ignore other aspects such as teaching materials, learning environments, and
external factors on students and educators to achieve maximum results, but as an effort, learning
methods are the first step in improving student learning outcomes.

Method
Types and Design of Research

This research uses a mixed methods approach. This mixed methods research is
implemented by combining quantitative and qualitative research methods. The type of mixed
research used in this study uses an explanatory sequential design strategy. The research
procedure for this research design involves two steps: the researcher collects and analyzes
quantitative data in the initial stage, followed by the collection and analysis of qualitative data
in the second stage. This technique is used by the researcher because various forms of research
complement and support each other, resulting in research results that are organized, in-depth,
and factual.

Population and Sample

Quantitative research was conducted on 25 students of class VII B at SMP Negeri 17
Batanghari who had studied integers. This class was selected purposively based on the
recommendation of the mathematics teacher at SMP Negeri 17 Batanghari, then continued with
qualitative research to see the students' mathematical literacy abilities with 6 subjects, namely
2 students with high learning readiness, 2 students with medium learning readiness, and 2
students with low learning readiness.

Instrument

This study used instruments in the form of initial mathematical ability tests, observation
sheets for the implementation of differentiated learning activities with the outdoor modeling
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mathematics model to see students' mathematical literacy abilities during the learning process
by observing the subjects, mathematical literacy ability test questions in the form of descriptive
questions with a learning environment that is close to the students' environment because it
adapts to the learning model used, while the objects in this question are the school yard, school
canteen and school garden. These questions are also adjusted to learning objectives and can
measure students' mathematical literacy abilities and interview sheets that are in accordance
with the indicators of mathematical literacy abilities. Before being used, the instrument was
validated by an instrument expert first to obtain an instrument that is appropriate to the research
needs. The results of the validation of the research instrument can be seen in Table 1 using the
formula:

total score obtained

X 100%

maximum score

Tablel. Research Instrument Validation Results

Instrument Total scores Maximum score Validity Criteria
obtained percentage

Initial mathematical 57 60 95 Very valid
ability test
Observation sheet for the 28 30 933 Very valid
implementation of
teacher activities
Observation sheet for 28 30 933 Very valid
student activity
implementation
Mathematical  literacy 58 60 96.7 Very valid
test questions
Interview sheet 19 20 95 Very valid

The results of the mathematical literacy test are assessed based on mathematical literacy
indicators. Both questions can be answered by applying the mathematical literacy indicators.

Table2. Mathematical Literacy Ability Indicators

No. Mathematical Literacy Ability Indicators
1. Formulate the problem mathematically
2. Using mathematical concepts, facts, and procedures
3. Interpreting and evaluating mathematical results

The mathematical literacy test was administered after conducting differentiated learning
with the outdoor modeling mathematics model on integer material for seventh grade junior high
school students. The aim was to determine students' mathematical literacy skills after the
learning. Table 3 shows the grid for the students' mathematical literacy skills test.
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Table3. Grid of Students' Mathematical Literacy Skills

Learning objectives Mathematical Question Example of Instrument in the question
Literacy Number
Indicators
A.1. Reading and writing 1 la la. Write down what is known and what is
positive and negative asked in the problem mathematically!
integers 1b. Arrange all temperatures from lowest to
highest!

A.2. Comparing positive 2 1b, 1c Ic. Which part has the lowest temperature
and negative integers 3 If and which part has the highest!

1f. To keep frozen food fresh in the freezer,
the temperature must be below -15 degrees
Celsius. In the story problem above, does
the freezer meet the required temperature?
Explain!

1d. What is the total temperature inside the
refrigerator?

le. What is the difference between the
temperature outside the refrigerator and the
temperature in the freezer?

2a. Budi is at point 0 on the number line,
then Budi will make a jump, where one
jump is 3 steps. If Budi faces left and makes

A.3. Using addition and 2 1d, le 4 jumps, where is Budi's position now?

subtraction operations of 2b. Nida is at point 12 on the number line
integers in  everyday and wants to go back to point 0. If she faces
contexts left and jumps forward 4 times she will get

to point 0 on the number line, with the same
steps for each jump. How many steps does
Nida take in one jump? Explain!

A.4. Using multiplication 1 2a,2b
and division of integers in 2
everyday contexts 3

Data collection

To determine students' mathematical literacy abilities after validating the instrument.
First, students were given an initial mathematical ability test to identify student groupings based
on learning readiness. Second, during the learning process, observations were made by
observers to assess the implementation of teacher and student activities. Third, students were
given mathematical literacy ability test questions in the form of essays for all class VII B
students of SMP Negeri 17 Batanghari. Fourth, six students were interviewed, two representing
each learning readiness group. After the data was collected, the validity of the data was checked
using expert triangulation, source triangulation, technical triangulation, time triangulation, and
using reference materials.

Data analysis

In this study, the data to be analyzed is a diagnostic test at the beginning before learning
to group students based on their readiness in learning. And the results of this grouping are used
for differentiated learning carried out based on student readiness, then carrying out treatment,
namely differentiated learning with the outdoor modeling mathematics model after that,
analyzing students' mathematical literacy abilities. Next, an interview sheet to see students'
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mathematical literacy abilities in the learning process will be supported by an observation sheet
of the implementation of student activities in learning. The analytical approach applied in this
research refers to credibility testing and through source triangulation techniques. The validity
of information is maintained by compiling data from various sources that have different
learning readiness characteristics, namely high, medium, and low. Next, technical triangulation
is testing the credibility of the data with various data collection techniques, based on the results
of the mathematical literacy ability test, observation sheets of the implementation of teacher
and student activities, and interview sheets conducted with the subjects. Next, time triangulation
is when there is a discrepancy in data from the test results and interviews then to find a credible
answer, the implementation observation sheet is used to find a solution.

Research Findings

In the research to analyze and describe the Mathematical Literacy Abilities of Grade VII
Junior High School Students after Participating in Differentiated Learning with the Outdoor
Modeling Mathematics Model on Integer Material. In this case, to determine the mathematical
literacy abilities of students can be seen from the analysis of the results of the answers to the
questions given and strengthened by interviews with the subjects and observation sheets of the
implementation of activities in the learning process. To facilitate the analysis process, the
following is the coding of the 6 subjects:

Table 4. Coding of Research Subjects

Codes Descriptions

S1KBT : Subject | in Differentiated Learning Based on High Learning Readiness
S2KBT :  Subject 2 in Differentiated Learning Based on High Learning Readiness
S1KBS :  Subject 1 in Differentiated Learning Based on Medium Learning Readiness
S2KBS :  Subject 2 in Differentiated Learning Based on Medium Learning Readiness
S1KBR : Subject | in Differentiated Learning Based on Low Learning Readiness
S1IKBR : _Subject 2 in Differentiated Learning Based on Low Learning Readiness

The data obtained from the pre-test and post-test results are as follows:

Table 5. Pre-test Result Data

No. Name Question Question Question Question MARK
Number 1 Number 2 Number 3 Number 4
K K K K K K K K K K K K
L L L L L L L L L L L L
M M MM MMMMMMMM
1 2 3 1 2 3 1 2 3 1 2 3
. ZKA 10 10 5 10 10 5 10 10 5 10 5 5 95
2. CAA 10 10 5 10 5 S5 5 5 5 5 10 5 80
3. RA 10 5 5 10 5 5 10 5 5 5 5 5 75
4. RA 10 5 5 10 5 5 10 5 5 S5 5 5 75
5. CSF 5 5 5 5 5 5 5 5 5 5 5 5 60
6. CE 5 5§ 0 5 5 5 5 5 5 5 50 50
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Table 6. Post-test Result Data

No Name Question Number 1 Question Number 2 MARK

. 1. 1. 1d le 1.f 2.a 2.b

a b ¢

K K K K K K K K KK K K K K K

L L L L L L L L LL L L L L L

M M M M MMMMMMMMMMM

1 2 2 2 3 2 3 2 31 2 3 1 2 3
1. SIKBT 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 98
2. S2KBT 4 3 4 4 4 4 0 4 3 4 4 0 4 4 4 83
3. SIKBS 4 3 4 4 0 4 0 4 44 3 4 4 3 4 381
4. S2KBS 4 4 4 4 4 4 4 4 4 0 4 0 0 4 4 80
5. SIKBR 2 3 4 4 4 4 4 4 2 4 4 0 4 4 0 78
6. S2KBR 2 3 4 3 0 4 0 4 40 4 0 0 4 0 53

Furthermore, data collection for this study was conducted at SMP Negeri 17 Batanghari
during the odd semester of the 2025/2026 academic year. The research subjects were selected
based on high, medium, and low learning readiness. The following is a breakdown of
mathematical literacy skills based on students' learning readiness levels.

Students' mathematical literacy abilities after participating in differentiated learning
with the outdoor modeling mathematics model based on high learning readiness.

In the mathematical literacy indicator, namely formulating problems mathematically,
S1KBT is able to provide information on what is known and what is being asked, and can
simplify what is known based on the information in the problem. Meanwhile, S2KBT is also
able to provide information on what is known and what is being asked, and can simplify what
is known based on the information in the problem. This can be seen from the following student
answer sheets:
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Figure2. High Ability Answer Sheet

So it can be concluded that by using the outdoor modeling mathematics model, the subject
is able to have mathematical literacy skills in the indicator of formulating problems
mathematically. In the indicator of using mathematical concepts and procedures, SIKBT is able
to apply mathematical concepts and procedures to solve problems. Similarly, S2KBT is also
able to apply mathematical concepts and procedures to solve problems.
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Figure3. }figh Ability Student Answer Sheet

So it can be concluded that by using the outdoor modeling mathematics model, the
subjects are able to use mathematical concepts and procedures in the indicators of students'
mathematical literacy abilities. In the indicator of interpreting and evaluating mathematical
results, SIKBT and S2KBT are able to write conclusions from given problems. At this stage,
S1IKBT and S2KBT have fulfilled the mathematical literacy ability indicator, namely
interpreting and evaluating mathematical results. This can be seen in the SIKBT and S2KBT
answer sheets below:

L -8, Jadi bo‘kq\ Suhy_clavam Kowkas adalah ~€°¢
Figure 4. High Ability Student Answer Sheet

So it can be concluded that by using the outdoor modeling mathematics model, SIKBT
and S2KBT are able to fulfill the indicators of mathematical literacy abilities, namely
interpreting and evaluating mathematical results.

Students' mathematical literacy abilities after differentiated learning with the outdoor
modeling mathematics model based on moderate learning readiness.

The subjects included in this mathematical literacy ability are SIKBS and S2KBS. The
mathematical problem formulation indicator shows that SIKBS is able to provide information
on what is known and what is being asked, and can simplify what is known based on the
information in the problem. Similarly, S2KBS is able to provide information on what is known
and what is being asked, and can simplify what is known based on the information in the
problem. This can be seen in the answer sheets provided by the students below:
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Figure 5. Answer Sheet for Medium Ability Students

So it can be concluded that by using the outdoor modeling mathematics model, SIKBS
and S2KBS are able to improve mathematical literacy skills in the indicator of formulating
problems mathematically. The indicator for using mathematical concepts and procedures shows
that SIKBS is capable of using mathematical concepts and procedures. Likewise, S2KBS is
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also capable of using mathematical concepts and procedures. As seen in the following student
answer sheet:
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Figure 6. Answer Sheet for Medium Ability Students

So it can be concluded that by using the outdoor modeling mathematics model, SIKBS
and S2KBS are able to improve mathematical literacy skills in the indicators of using
mathematical concepts and procedures. In the indicator of interpreting and evaluating
mathematical results, SIKBS and S2KBS students were not able to interpret and evaluate
mathematical results properly and correctly from the given problems. This is because the
S1KBS and S2KBS answer sheets do not include answers regarding interpreting and evaluating
mathematical results from the problems. However, after interviews, SIKBS and S2KBS
students were able to explain the conclusions of the problems in detail. The following is an
excerpt from the interviews conducted with students:

Researcher: "What is the final conclusion from solving this problem?"

Student: "The conclusion is that Budi's position is at point -12 on the number line, sis."”

Researcher: "How are the results of the problem useful or related to existing problems or real contexts?"
Student: "We can understand the operation of multiplying integers easily."

So it can be concluded that SIKBS and S2KBS fulfill the indicators of mathematical
literacy skills, namely interpreting and evaluating mathematical results.

Students’ mathematical literacy abilities after differentiated learning with the outdoor
modeling mathematics model based on low learning readiness.

The subjects included in this mathematical literacy ability are SIKBR and S2KBR. In the
mathematical problem formulation indicator, it is clear that SIKBR is able to provide
information on what is known and what is being asked, and can simplify what is known based
on the information in the problem. Likewise, S2KBR is able to provide information on what is
known and what is being asked, and can simplify what is known based on the information in
the problem. This can be seen in the answer sheets provided by the students below:
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Figure 7. Low Ability Student Answer Sheet

So it can be concluded that by using the outdoor modeling mathematics model, SIKBR
and S2KBR are able to improve their mathematical literacy skills in the indicator of formulating
problems mathematically. The indicator for using mathematical concepts and procedures shows
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that SIKBR is capable of using mathematical concepts and procedures. Likewise, S2ZKBR is
also capable of using mathematical concepts and procedures. As seen in the following student
answer sheets:
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Figure 8. Low Ability Student Answer Sheet

So it can be concluded that by using the outdoor modeling mathematics model, SIKBR
and S2KBR are able to improve their mathematical literacy skills in the indicators of using
mathematical concepts and procedures. In the indicator of interpreting and evaluating
mathematical results, SIKBR and S2KBR students were unable to interpret and evaluate
mathematical results correctly from the given problems. This is because the SIKBR and
S2KBR answer sheets did not include answers regarding interpreting and evaluating
mathematical results from the problems. This can be seen in the following excerpt from
interviews conducted with students:

Researcher: “What does the answer you got in this question mean?”

Student: "I don't know, because I don't understand."

Researcher: "What is the final conclusion from solving this problem?"
Student: "I don't know ma'am, I didn't draw any conclusions on that question."

Therefore, it can be concluded that SIKBR and S2KBR have not been able to fulfill the
indicators of mathematical literacy skills, namely interpreting and evaluating mathematical
results.

Discussion

The results of the study indicate that the mathematical literacy skills of seventh-grade
junior high school students improved after participating in differentiated learning using the
outdoor modeling mathematics model on integers. This improvement can be explained by the
characteristics of differentiated learning, which provides space for students to learn according
to their individual levels of readiness. This finding also aligns with previous research, which
states that understanding student learning readiness is a concept in differentiated learning
(Herwina, 2021; Ridzkiyah & Effendi, 2021). Readiness to learn is a condition in a person or
student that enables them to learn. Readiness to learn enables students to learn effectively in
class. Students will be more active in responding to the learning process if they are physically,
mentally, and materially prepared. Student motivation to learn will also be affected if all aspects
of the learning process are already prepared within the student (Harefa et al., 2023; Purba et al.,
2021). Furthermore, the use of outdoor modeling mathematics has been proven to enrich
students' learning experiences through contextual activities outside the classroom (Fazzilah et
al., 2021). The concrete activity of measuring temperature and relating it to integer
representations encourages students to develop mathematical literacy skills, particularly in the
aspects of formulating, using, and interpreting mathematics in various contexts (Lestari &
Effendi, 2022; Ismawati, & Yuliastuti, 2024). Thus, the results of this study confirm that
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students' mathematical literacy can be improved through adaptive and contextual learning
designs. The novelty of this study lies in the application of integration between differentiated
learning and the outdoor modeling mathematics model on integer material at the junior high
school level, something that has not been widely done in previous research. This integration
results in learning that emphasizes not only conceptual understanding but also students' skills
in applying mathematics to real-world contexts, while accommodating the diversity of student
abilities within a class.

Conclusion

Based on the results of the research and discussion, it can be concluded that the
mathematical literacy ability of seventh grade junior high school students after participating in
differentiated learning with the outdoor modeling mathematics model of integer material with
the number of students who completed the overall number of students is 44% and students who
did not complete the overall is 56%, with 20% categorized as having high mathematical literacy
abilities, 52% categorized as having moderate mathematical literacy abilities and 28%
categorized as having low mathematical literacy abilities. The mathematical literacy ability of
seventh grade junior high school students based on the level of ability after participating in
differentiated learning, namely high learning readiness (S1KBT and S2KBT) on integer
material as a whole obtained 98.33% and 83.33% were in the high category of mathematical
literacy abilities. SIKBS and S2KBS on integer material as a whole obtained 81.66% and 80%
were in the moderate mathematical literacy abilities. Overall, SIKBR and S2KBR obtained
78.33% and 53.33% marks for integers, respectively. This indicates that SIKBR and S2KBR
have low mathematical literacy skills. Differentiated learning with outdoor mathematical
modeling model based on learning readiness can improve the mathematical literacy ability on
integer material. Differentiated learning with outdoor mathematical modeling model based on
learning readiness on integer material can improve indicators of formulating problems
mathematically, using mathematical concepts and procedures, interpreting and evaluating
mathematical results. Differentiated learning with outdoor mathematical modeling model based
on learning readiness can be used as a basis for developing more effective learning strategies
in improving students' mathematical literacy ability on integer material.
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