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ABSTRACT

The selection of appropriate methods and media in math learning is crucial
for student competence improvement. Inappropriate methods and media
lead to low communication ability and mathematical literacy in students.
The objective of this research is to provide a description of communication
skills and mathematical literacy through the implementation of the
Two Stay Two Stray learning model, with the assistance of the codular
application. The subjects of this qualitative research were 32 7th-grade
students in Malang. Data on learning implementation and student
responses were collected using questionnaires, and communication skills
and mathematical literacy were assessed using essay tests. Results showed
that teachers can conduct math learning effectively using Two Stay Two
Stray (TSTS) with codular applications. The results of this research are
that the teacher’s ability to manage learning in the classroom using the
media-assisted TSTS learning model obtained a final score of 74% in the
good category, and student activities during learning scored 70% in
the good category. Student response questionnaire to media with a score of
82.58% in the agree category. Students’ abilities in answering test questions
vary. Based on the results of calculations, students’ overall mathematical
communication skills obtained an average percentage of 80.73% in the high
category. Meanwhile, students’ mathematical literacy skills obtained an
average percentage of 78.91% in the high category.
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1. Introduction

To enhance the achievement of learning objectives and
improve student learning outcomes, it is essential to
optimize the implementation of the learning process by
employing suitable learning models (Kaharuddin & Haje-
niati, 2020; Rahayu et al., 2020). By choosing the right
learning model, teachers are expected to possess the ability
to foster an active classroom environment that facilitates
students’ understanding of the subject matter and prepares
them to tackle real-life problems related to the material
(Aviandari et al., 2021; Apriakanti et al., 2020). Applying
the learning model also requires the use of learning media.
Learning media can changes learning success and create an
active classroom atmosphere (Hidayat & Muhson, 2018;
Puteri & Ibrahim, 2023; Handican & Nasution, 2023).

Students are given the freedom to study anywhere, depend-
ing on comfort, and complete learning facilities provide
facilities and motivate students to learn (Ishaq et al., 2020).

One of the recurring issues in the learning process lies in
the selection of an appropriate learning model, as students
often exhibit passivity during their learning experiences
(Kaharuddin & Hajeniati, 2020; Septiadi & Wahidah,
2022). Learning models that are less varied result in less
attention from students, and students tend to be passive
when learning occurs. The results of interviews with sev-
eral 7th-grade students and mathematics teachers at a
junior high school in Malang stated that Android-based
interactive media was not used in the learning process.

Based on the above description, there are differences
in the learning models and media used. Ideal learning
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requires a student-centered learning model. The use of
media is also necessary as learning support to maximize
learning outcomes. To overcome to the problems can be
done by changing the learning model and media used. By
implementing a cooperative learning approach that pro-
motes student collaboration and facilitates sophisticated
engagement, the issue can be effectively tackled, specifi-
cally TSTS (Aviandari et al., 2021; Jayanta & Agustika,
2021). Interactive media used as an alternative to the above
problem is an application created via a modular website.
Research by Aviandari et al. (2021) revealed that, further-
more, by utilizing the Two-Stay Two-Stray (TSTS) learning
model in conjunction with learning media such as the
Wolfram Mathematics application, students’ mathematical
communication skills can be further enhanced.

The TSTS learning model is collaborative learning,
in wich students work together to solve problems and
exchange information with other groups (Dewanto et al.,
2019; Jayanta & Agustika, 2021; Agustika et al., 2019;
Afriliani et al., 2022). The teacher’s role in theTSTS is to
explain the basic material to be discussed, divide groups,
provide direction, monitor the progress of the discussion,
and provide evaluation (Aviandari et al., 2021; Septiadi
& Wahidah, 2022). Steps in the TSTS learning model
(Suwangsih et al., 2019; Firman et al., 2020): 1. The teacher
provides initial learning instructions to introduce the mate-
rial and media according to the learning plan that has
been made, 2. The students were organized into multiple
groups, each comprising four members: 3. The instructor
assigned sub-topics to each group for discussion within
their respective groups prior to their visit: 4. Upon com-
pletion of the discussion, two individuals from each group
assumed the role of guests in the remaining two groups:
5. The two individuals who remain within their original
group are responsible for disseminating information to
guests from the other groups: 6. The two individuals who
partook in the visit returned to their original group to
report the information acquired: 7. Each group engaged in
a discussion with the other groups regarding the outcomes
of their respective group’s work: 8. Made conclusions,
9. The groups present the results of the discussion.

The codular is a website for creating Android applica-
tions that includes tools with the concept of drag-and-drop
block programming (Kholifah & Imansari, 2022; Ris-
mayanti et al., 2022). Advantages and disadvantages of
coding websites (Safitri & Aziz, 2022; Hasanudin et al.,
2022; Rizqiyani et al., 2022). The advantages include the
following: 1) The appearance is simple; therefore, it is
easier to understand. 2) Do not use coding, drag, and
drop components and combine them with several blocks.
Meanwhile, the disadvantages of a modular website are
as follows: 1) It must be connected to the Internet when
creating the application. 2) The maximum capacity for
creating applications is 5 MB, if the application cannot be
exported.

Mathematical communication skills are the ability
to receive, understand, and express mathematical ideas
verbally or in writing, either from oneself or others
(Mahadewi et al., 2020; Qohar & Fazira, 2022; Amin
et al., 2022; Mujiasih et al., 2021). The mathematical com-
munication used in this study is written as mathematical

communication (Wahyudiati, 2023). The ability of stu-
dents to effectively communicate mathematical concepts
has been demonstrated through the utilization of visual
representations, symbols, and written notations (Asmana
et al., 2018; Kurniawan & Darmono, 2021). Mathematical
communication indicators that are used as benchmarks to
calculate students’ ability levels are writing, drawing, and
mathematical expressions (Wahyuni et al., 2019).

Assessing mathematical communication serves to
enhance students’ proficiency in mathematical literacy
(Pantaleon et al., 2019; Kurniawati & Mahmudi, 2019).
Mathematical literacy refers to an individual’s capacity
to describe, formulate, interpret, and apply mathematical
principles in diverse scenarios while adapting the employ-
ment of procedures, concepts, facts, and mathematical
tools to elucidate and predict events (Hindun Permatasari
& Dwi Kurniasih, 2021). The measurement of students’
mathematical literacy abilities can be achieved by adminis-
tering tests consisting of descriptive or narrative questions.
The indicators of students’ mathematical literacy include
formulating, applying, and interpreting (Amalia et al.,
2021).

The facts that occur in the field are that the writ-
ten mathematical communication skills of class VII MTS
Muhammadiyah 1 Malang students are relatively low.
Students still have difficulty giving answers in mathemat-
ical form because they are afraid of writing down the
ideas from the answers incorrectly. Surveys carried out
by Programme for International Student Assessment show
that students’ abilities in mathematical literacy are very
worrying (Samawati & Kurniasari, 2021; Septian & Magh-
firah, 2021). Several other factors include an inappropriate
learning style that makes students unable to convey their
ideas, which are used to being given questions that are
directly linked to formulas so that students are only able
to memorize and apply formulas (Samawati & Kurniasari,
2021; Wandani et al., 2023; Menggo et al., 2023).

Khoerunnisa & Cahyani (2021) researched at TSTS
learning model assisted by geogebra media to improve
mathematical communication skills. The results of
Pradana et al. (2020) show that the use of digital media
such as VMK (Virtual Mathematics Kits) can increase
students’ mathematical literacy. Research by Rizqiyani
et al. (2022) shows that the development of modular-
assisted e-modules is suitable for use in learning at school
and home to improve mathematical literacy skills.

Much research has been conducted on TSTS and mathe-
matical communication. Among them, the TSTS is related
to mathematical communication (Asmana et al., 2018;
Aviandari et al., 2021). Codular research has already
been conducted (Rizqiyani et al., 2022; Rismayanti et al.,
2022; Safitri & Aziz, 2022). The difference with this
research is that TSTS learning, apart from enabling stu-
dents to communicate mathematically, must also be able to
solve problems related to mathematical literacy. Previous
research only developed e-modules with the help of code;
in this research, the application created was equipped with
example questions, video learning materials, and quizzes.

Based on the description above, this research is in line
with the research by Suwangsih et al. (2019), Andrian-
ingsih and Sugianto (2021), which focuses on the use of the

Vol 6 | Issue 4 | August 2025 93



Communication Ability and Mathematical Literacy of Junior High School Students Annisa et al.

TSTS learning model on students’ mathematical commu-
nication skills. This study aims to describe communication
skills and mathematical literacy using the TSTS learning
model assisted by at codular application. It is hoped that
this research will help teachers understand the importance
of implementing the TSTS learning model assisted by a
modular application for students in communication skills
and mathematical literacy related to shape material.

2. Method

2.1. Types and Approaches

This type of research is a descriptive qualitative research.
The data presented are data on the application of the TSTS
model assisted by coding on mathematical communication
and literacy skills.

2.2. Participants

The participants in this study were 32 students. This
study was conducted at MTS Muhammadiyah class VII C.
This study was conducted offline (face-to-face). This study
was conducted during the odd semester of the 2023/2024
academic year.

2.3. Instruments

Instruments used in this study were: 1. Observation
sheets and questionnaires; observation sheets in the form
of statements given to observers to assess teacher and stu-
dent activities, while students responded to questionnaires
media in the form of 10 statements given to 32 students.
2. Tests and, test questions described the communication
skills and mathematical literacy of 32 students who were
the subjects of the study. The test instrument was in the
form of 1 descriptive question that was adjusted based on
the indicators.

2.4. Data Analysis

Data analysis related to response validation from 32
students was obtained from the results of the questionnaire
based on the percentage of student responses to the media
and data analysis related to students’ communication and
mathematical literacy tests. The data were analyzed using
the following percentage formula (Damayanti et al., 2020).

Pr = F
N

× 100%

Information:
Pr = average percentage
F = student response score
N = maximum score

The percentage of observation results collected from the
observation questionnaire is categorized in Table I. The
percentage of student response data collected from the
media validation questionnaire is categorized in Table II.

Data analysts use tests. The tests examined communi-
cation skills, categorized in Table III, and mathematical
literacy, categorized in Table IV.

TABLE I: Criteria for Observation Success Rates

Percentage (%) Assessment category

85 ≤ P ≤ 100 Very good
70 ≤ P < 84 Good
55 ≤ P < 70 Pretty good
40 ≤ P < 55 Not good

Note: (Paris et al., 2021)

TABLE II: Media Eligibility Criteria

Percentage (%) Assessment category

85 ≤ P ≤ 100 Very good
70 ≤ P < 84 Good
55 ≤ P < 70 Pretty good
40 ≤ P < 55 Not good

Note: (Rismayanti et al., 2022)

TABLE III: Mathematical Communication Ability Category

Percentage (%) Category

81 ≤ P ≤ 100 Very high
61 ≤ P < 81 High
41 ≤ P < 61 Currently
21 ≤ P < 41 Low

Note: (Damayanti et al., 2020)

TABLE IV: Mathematical Literacy Ability Category

Percentage (%) Category

80 ≤ P ≤ 100 Very high
60 ≤ P < 80 High
40 ≤ P < 60 Currently
20 ≤ P < 40 Low

Note: (Amalia et al., 2021)

2.5. Research Procedure

2.5.1. Survey
In the pre-field stage, the researcher made several prepa-

rations that would be carried out during the research,
including: a. Obtaining permission from the school,
namely the principal, vice principal of curriculum and
mathematics subject teachers to ask for permission to
conduct research at MTS Muhammadiyah Malang school;
b. Preparing teaching materials; c. Compiling a ques-
tionnaire instrument for the TSTS learning model and
a questionnaire for validating learning media, communi-
cation skills and mathematical literacy test questions for
flat shape material; d. Preparing the media used for the
research; e. Validating research instruments to lecturers
and mathematics teachers. f. Consulting with mathemat-
ics teachers to determine the implementation time and
research subjects.

2.5.2. Research Implementation
In the field stage, several steps were carried out by

researchers, including: a. Informing students about the
learning activities carried out during the research. b. Start-
ing activities by installing the application, explaining the
use of the application, and explaining the material using
the TSTS learning model assisted by media that has been
created. c. Explaining work on flat building worksheets.
d. Producing work on mathematical communication and
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literacy skills tests and filling in the chicken at the last
meeting. e. Collect the results of the questionnaire, and
mathematical communication and literacy tests. f. Ending
and closing the research class. g. Analyzing the results of
the observation sheet, student response questionnaires to
the media, and mathematical communication and literacy
skills testsc.

2.5.3. Analysis
This is the final stage of this research. Researchers have

created reports containing the analysis of student data
results. The report is written descriptively and explained
based on existing facts.

3. Results and Discussion

3.1. Implementation of TSTS Learning Assisted by the
Kodular Application

Before learning takes place, the teacher informs the
students of the procedures for the activities that will be
carried out during the lesson in class. When conveying the
procedures, students appeared confused about the learning
model that would be used. This is because the TSTS learn-
ing model has never been applied in this class. Therefore
the teacher guided each stage of the learning process so
that it was carried out well. Meeting Steps I, II, and III
in the initial activities in classroom learning begin with
the teacher giving greetings, then giving an apperception
through students’ experiences regarding flat shapes, and
then sharing information regarding the learning objectives.

The core activities of the first meeting included the
teacher dividing students into several groups, the teacher
arranging students to scan the application barcode starting
from the first group in turn with the help of observers
and mathematics teachers at the school, and the teacher
guiding students to install the application according to the
division of sub-materials for each group. When installing
the application, several students experienced problems
because their cellphones were not Android and their Inter-
net connections were not sufficiently supported. With
these problems, the teacher provided support to students
by lending cellphones and hotspots. After the students
install the application, the teacher explains how to use the
application and the students follow it. The teacher begins
the lesson by asking the students to study the sub-material
and make a summary in each group’s worksheet regarding
the material obtained at the first meeting regarding the
characteristics of flat shapes. The teacher then instructed
two people from each group to look for information on the
other group’s sub-material, and two other people from that
group received guests from other groups to provide infor-
mation related to their group’s material. Two people tasked
with seeking information from other groups brought a
worksheet to write down the information they obtained or
asked about. The teacher guides and monitors all groups
that find it difficult to work on the worksheet. At this
stage, the teacher is assisted by observers and mathematics
teachers to direct the students so that the class conditions
remain conducive. After this stage, the teacher asked the
students to return to their original group. At this stage,

the teacher experiences difficulties when asking students
to return to their original groups to discuss the results of
material information from other groups because during
this transfer, there is a bit of commotion, which results in a
less conducive classroom atmosphere. After the discussion,
the teacher chose one of the groups to present the results
of the discussion and conclusions.

The core activities of the second meeting included the
teacher instructing students to join groups like in the
first meeting, and the teacher informed students about
the menu used at this meeting. The teacher asked the
students to understand the material regarding the area and
perimeter of flat shapes and to make a summary on the
worksheet. Then, the teacher guides the students as in the
first meeting, namely looking for information from other
groups, after which they return to the original group to
discuss the information obtained from other groups with
their group, and the teacher instructs students to work on
the practice questions in the application and chooses one
group to present the results of the discussion on the second
material.

The core activities of the third meeting include the
teacher asking students to join according to the group, the
teacher instructing students to access the material accord-
ing to the second meeting and continue working on the
practice questions in the application, the teacher asks two
people from each group to give the worksheet to the group
pairs listed in The worksheet is for correcting the practice
questions that have been done, then students are asked to
return to their original group and discuss the practice ques-
tions that have been corrected by other groups, the teacher
asks one of the groups to write down the practice questions,
then at the last meeting, the teacher gives test questions
and student response questionnaire regarding the use of
the kodular application. In this activity, the second and
third meetings, students were already using their respective
cell phones for learning activities, but the teacher still
provided hotspots for students who experienced Internet
problems. During the stay and stray activities, until they
returned to their home groups, the students were able to
condition themselves, and there was no chaos. The teacher
continued to guide every step in learning. When carrying
out presentations, students appear active in conveying the
results of their discussions.

TABLE V: Observation Calculation Results from Teacher
Activities

Meeting Percentage Category

1 65,43% Pretty good
2 72,84% Good
3 82,72% Good

Total 74% Good

TABLE VI: Observation Calculation Results from Student
Activities

Meeting Percentage Category

1 50,62% Pretty good
2 74,07% Good
3 83,95% Good

Total 70% Good
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TABLE VII: Results of Student Response Questionnaires to Learning Media

No Statement Category Average (%)

SA A QA DA

1 Learning using T2DAPP interactive media is a
new experience for me

25 7 94,53
Strongly agree

2 Using the T2DAPP learning media made me
understand more about plane material

10 22 82,81
Agree

3 Using T2DAPP learning media makes me study
diligently

2 30 76,56
Agree

4 Learning using T2DAPP interactive media is very
interesting and fun

12 20 84,38
Agree

5 The delivery of material in the T2DAPP
application is very complete

15 17 86,72
Strongly agree

6 Using T2DAPP disrupts my learning process 21 11 83,59
Agree

7 I am enthusiastic about studying in groups using
the T2DAPP application

4 28 78,13
Agree

8 I easily remember the material by using the
T2DAPP application

8 24 81,25
Agree

9 I can easily understand the questions by using the
T2DAPP application

6 26 79,69
Agree

10 My group of friends and I were able to work on
the questions according to the examples given in
the T2DAPP application

4 28 78,13
Agree

Total 82,58
Agree

In the closing activities of meetings I, II, and III,
the teacher concludes the material studied at each meet-
ing. Before ending the lesson, the teacher evaluated the
implementation of the lesson at each meeting. Then, give
direction to the students regarding learning at the next
meeting.

Based on the teacher observation data in Table V, in
managing learning from meetings I, II, and III, there was
an increase at each meeting. Of the nine aspects observed,
the total average obtained was 74%; therefore, it can be
assumed that the learning activities carried out by the
teacher were carried out well.

Based on student observations in TSTS learning assisted
by the codular application in Table VI, there was an
increase in each meeting, from meetings I, II, and III. Of
the nine aspects observed, the total average obtained was
70%, so it can be said that student learning activities are in
a good category.

The average student response to the media question-
naire in Table VII was 82.58% in the agreed category. This
indicates that media can facilitate student learning.

3.2. Mathematical Communication Ability Test

Student answer sheets are shown in Fig. 1. One of the
results of completing AP is the students’ very high written
mathematical communication skills. The student answers
met all the highest scores for each indicator of written
mathematical communication. Indicator 1, AP, received a
score of 4 because he was able to write down information
in the form of known data and asked questions completely
and correctly. Indicator 2 obtains a score of 4 and can
solve problems in mathematical form accurately and com-
pletely. Indicator 3 also received a score of 4 for writing
mathematical expressions accurately and completely.

In Fig. 2 one of the results of solving the low writ-
ten mathematical communication skills of JIM students.
Students’ answers only met all the highest scores on one
indicator of written mathematical communication skills.
Indicator 1, JIM received a score of 4 because he was
able to write information in the form of known data and
ask questions correctly and completely. Indicators 2 and 3
recevied a score of zero because they did not provide an
answer.

Based on Table VIII, the total average of the students’
mathematical communication skills was 80.73% in the high
category. This shows that the students’ written mathemat-
ical communication was better.

Table IX shows that the percentage of students’ written
mathematical communication ability test results varied
based on student frequency. The highest frequency of stu-
dents was in the very high category (68.75%), indicating
that the majority of students could fulfill mathematical
communication indicators.

3.3. Mathematical Literacy Ability Test

Student answer sheets are shown in Fig. 3. One result
of completing the very high mathematical literacy abilities
of RGH students. The student answers met all the highest
scores for each mathematical literacy indicator. Indicator
1, RGH, obtains a score of 4 because it can change the
question into a mathematical form by writing down what
is known and asked mathematically correctly and com-
pletely. Indicator 2 obtains a score of 4, is able to write
down the solution steps accurately and completely, and
uses a formula that suits the question request. Indicator 3
also received a score of 4, providing appropriate solutions,
results, and conclusions for the problems given.

In Fig. 4 one of the results of solving the low math-
ematical literacy skills of JIM students. Student answers
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Fig. 1. Student whose written mathematical communication ability test results very high.

Fig. 2. Student whose low written mathematical communication ability test results.

TABLE VIII: Mathematical Communication Skills Test Results Based on Indicators

Indicator Question items Score Number of students Average (%)

Writing 1 4 24 86,72

3 5
2
1
0 3

Drawing 4 13 80,47

3 15
2 3
1
0 1

Mathematical expressions 4 16 75,00

3 8
2 4
1
0 4

Total 80,73

only had the highest score on one mathematical literacy
indicator. Indicator 1, ST, gets a score of 4 because it can
change the question into a mathematical form by writing

down what is known and asked mathematically correctly
and completely. Indicators 2 and 3 received a score of zero
because they did not provide an answer.
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TABLE IX: Percentage of Mathematical Communication Ability Test Results

Category Frequency (Students) Average (%)

Very high 22 68,75
High 6 18,75

Currently 3 9,38
Low 1 3,13

Very low –

Fig. 3. Student whose written mathematical literacy ability test results very high.

Fig. 4. Student whose written low mathematical literacy ability
test results.

The percentage of written literacy test results from 32
students, based on indicators, obtained a total average of
78.91% in the high category. This shows that the students’
mathematical literacy abilities were high. The percentages
of mathematical literacy ability test results based on these
indicators are shown in Table X.

Table XI shows that the percentage of students’ writ-
ten mathematical literacy ability test results varied based
on student frequency. The highest frequency of students
was in the very high category (68.75%), which shows that
the majority of students can meet mathematical literacy
indicators.

Based on empirical evidence gathered through sys-
tematic observational methods, the educator effectively
facilitated the process of knowledge acquisition within the
educational setting by employing a teaching strategy for

teacher students in conjunction with a specialized modular
software application designed for educational purposes,
specifically focusing on plane geometry concepts classified
under the ‘good’ pedagogical category. Recent scholarly
investigations conducted by Harahap et al. (2020) and
Agustika et al. (2019) have underscored that the instruc-
tional procedures associated with the TSTS pedagogical
framework have been meticulously adhered to, thereby
indicating a level of instructional quality deemed satis-
factory by experts in the field. Moreover, the outcomes
of observational studies pertaining to student engagement
and participation have consistently demonstrated a com-
mendable performance that falls within the parameters of
the ‘good’ classification. Correspondingly, in accordance
with the findings reported by Dewanto et al. (2019), the
application of the trust approach in educational contexts
has been associated with a discernible enhancement in
the quality and intensity of student learning activities,
thus corroborating the positive impact of this pedagogical
model on student academic engagement.

The educational model, known as the TSTS learning
approach, requires students to engage in collaborative
group study sessions for effective knowledge acquisition.
These student groups were carefully formed by means
of an application designed specifically for this purpose,
ensuring a diverse mix of individuals with varying perspec-
tives and strengths. The facilitator of the learning process
then delivers educational materials in various multimedia
formats through the aforementioned application, meticu-
lously crafted using a unique coding system to enhance
the students’ understanding of the subject matter at hand.
Recent scholarly inquiries conducted by Rizqiyani et al.
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TABLE X: Mathematical Literacy Ability Test Results

Indicator Question items Score Number of students Average (%)

Formulate 1 4 24 86,72

3 5
2
1
0 3

Apply 4 13 80,47

3 15
2 3
1
0 1

Interpret 4 9 69,53

3 15
2 4
1
0 4

Total 78,91

TABLE XI: Percentage of Mathematical Literacy Ability Test Results

Category Frequency (students) Average (%)

Very high 22 68,75
High 4 12,5

Currently 5 15,63
Low 1 3,13

Very low –

(2022) and Pradana et al. (2020) underscored the critical
role of teachers in furnishing students with the neces-
sary learning tools and resources essential for creating
conducive learning environments. Central to the success
of the TSTS model is the integration of modular media
components, which bolster the overall learning experience
for students. Within the TSTS framework, students assume
different roles in their respective groups, each of which
contributes to the collaborative learning process. Students
entrusted with the responsibility of gathering information
from other groups are commonly referred to as “strays,”
while students designated to share information with peers
from external groups are labeled as “stayers.” Through
this structured approach, TSTS effectively mitigates the
risk of student disengagement by fostering an environment
that encourages active participation and engagement TSTS
effectively mitigates the risk of student disengagement by
fostering an environment that encourages active participa-
tion and engagement. This pedagogical strategy not only
prevents boredom among students but also cultivates a
culture of knowledge sharing and idea exchange, thereby
enabling students to effectively complete the assigned
tasks, as highlighted in the studies by Listiana and Prase-
tyowati (2021).

Based on the outcomes derived from the questionnaire
that aimed to evaluate the responses provided by students
in relation to the utilization of multimedia resources within
the context of the learning process, it was noted that a
discernible level of interest was exhibited by the students
in the application of said resources. The utilization of
learning media based on Android applications has the
capacity to instill a sense of enthusiasm for the process
of learning, consequently leading to a heightened level of

interest among students in engaging with the educational
materials at hand, as highlighted in the studies conducted
by Rismayanti et al. (2022) and Rizqiyani et al. (2022). The
integration of digital teaching materials into the educa-
tional framework simplifies the comprehension of subject
matter through the utilization of visual aids such as pic-
tures and videos. The incorporation of the TSTS learning
model, when augmented by the support provided through
the application, exhibited the potential to enhance stu-
dents’ communication skills and literacy capabilities. This
assertion is validated in the insights gleaned from research
outcomes as posited by Rizqiyani et al. (2022), wherein the
development of e-modules with the assistance of modular
technology has been demonstrated to yield improvements
in mathematical literacy skills. The development of these
learning modules is underpinned by the outcomes of post-
literacy evaluations, which indicate that the proficiency
levels achieved fall within a spectrum deemed satisfactory.

The mean level of mathematical communication pro-
ficiency among all students was 80.73%, falling within
the high category. In accordance with the investigations
conducted by Damayanti et al. (2020) and Andrianingsih
and Sugianto (2021), the mean score attained by students
in the realm of mathematical communication skills falls
within a commendable category. Throughout the instruc-
tional process, educators consistently remind students to
adhere to the three specified indicators when tackling
mathematical problems to cultivate habitual practice. A
notable disparity between the outcomes of the current
study and previous research is evident in the inability of
students with lower aptitude levels to effectively articulate
the problem scenario presented in the questions through
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written explanations, failing to logically present the out-
comes of their problem-solving endeavors, as noted by
Rahimah and Asy’ari (2022), Puspa et al. (2019), Caligaris
et al. (2019), and Mujiasih et al. (2021). Similar to the
mathematical communication domain, the assessment of
mathematical literacy based on individual indicators yields
diverse outcomes. A comprehensive breakdown of student
performance across each indicator is outlined in Table IX.
The mean level of mathematical literacy proficiency among
all students was 78.91%, with the formulating indicator
having the highest mean score of 86.72%.

4. Conclusion

Based on the outcomes of the conducted research, it
is evident that the TSTS educational framework, sup-
ported by a modular application, has yielded a favorable
influence, as evidenced by the discernible enhancements
noted during each session. The utilization of a modular-
based tool has notably facilitated the learning process for
students, enabling them to navigate through the educa-
tional material with greater ease while also enhancing their
capacity to convey information to their peers. Through the
incorporation of media into the TSTS approach, a notable
enhancement in students’ aptitude for communication and
mathematical literacy emerges, as they engage in collabora-
tive inquiry and discourse by posing inquiries pertaining to
sub-topics explored by other student cohorts, consequently
fostering problem-solving skills in real-world contexts.
Moreover, there was a noticeable upturn in students’
communication processes and mathematical acumen, as
evidenced by the outcomes of their assessments.
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