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Abstract

Mathematical literacy is essential for applying mathematical concepts to real-life problems, yet its development
is often hindered by psychological factors such as anxiety and resilience. Mathematics anxiety negatively affects
students' cognitive and problem-solving abilities, while resilience supports emotional regulation and sustained
learning. This study aims to examine the combined influence of mathematics anxiety and resilience on students’
mathematical literacy. The research method used was qualitative with a phenomenological approach. The data
collection process, including validity, reliability, and subject selection, was conducted using the Winstep
application. Three subjects were selected according to three levels of mathematical literacy. The data analysis
process involved administering tests, questionnaires, and interviews, with the test questions focusing on
probability material. The results of the study indicate that students with high anxiety levels and low resilience
have lower mathematics literacy scores. They are unable to complete all the ability indicators. Similarly, students
with moderate anxiety and moderate resilience also showed low literacy scores. They were able to complete
questions on the comprehension and representation indicators.
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INTRODUCTION

It is imperative to consider the psychological dimension of mathematics learning, with
anxiety being a pronounced factor (Suadiyatno, Firman, Hanan, & Sumarsono, 2020).
Mathematical anxiety is characterised by a state of tension, anxiety and fear when engaging in
mathematical learning, with the potential to disrupt the cognitive processes involved in problem
solving (Khasawneh, Gosling, & Williams, 2021; Nurjanah & Alyani, 2021). The level of
mathematical anxiety among the students was at a low to moderate level, but there were
generally some students who experienced a very high level of mathematical anxiety (Szczygiet,
2020). This is evidenced by the findings of Gabriel (2020), as the subject has indicated that
maths anxiety can disrupt students' learning, resulting in substandard performance and
challenges in comprehending the subject matter. Therefore, to help learners succeed and
develop in recognising and managing anxiety when faced with mathematical problems, it is
important to address mathematical anxiety (Budhathoki et al., 2022; Suren & Ali Kandemir,
2020).

Efforts to reduce mathematics anxiety require learning resilience (Faradillah &
Wulandari, 2021). It is imperative to understand the significance of student resilience in the
context of anxiety, as this quality plays a pivotal role in fostering competence. Consequently,
this enables students to improve their self-regulation skills, reduce stress, and build self-
confidence (Donolato, Toffalini, Giofre, Caviola, & Mammarella, 2020; Wang, Gao, Wang, &
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Zhang, 2024). Mathematical resilience is an attitude to overcome fear and anxiety in solving
and finding mathematical solutions so that new skills can be formulated as needed (Iswanto &
Faradillah, 2023; Johnston-Wilder, Lee, & Mackrell, 2021). Learners who possess high
resilience have been observed to demonstrate an ability to persevere in the face of challenges,
particularly in the domain of mathematical problem-solving (Xenofontos & Mouroutsou,
2023).

It is imperative that learners possess robust literacy skills in order to equip them with the
necessary tools to successfully navigate the intricacies of learning and to establish a meaningful
connection between mathematical problem solving and real-life applications through
mathematical literacy. The possession of good literacy skills is also of key importance in
helping learners to overcome feelings of anxiety and to develop resilience (Anderson,
Bousselot, Katz-Buoincontro, & Todd, 2021). Mathematical literacy is defined as the ability of
students to interpret, formulate, interpret and communicate mathematical problems in the form
of concepts, steps and facts in different situations during the learning process (Kolar & Hodnik,
2021; Ozkale & Ozdemir Erdogan, 2022). However, mathematical literacy in Indonesia
remains suboptimal. The Programme for International Student Assessment (PISA) 2022 data
indicates that Indonesia is positioned 67th out of 81 countries with regard to the performance
of students in responding to literacy questions. This finding suggests the necessity for
enhancement in this area (Bilad, Zubaidah, & Prayogi, 2024). PISA results indicate that
Indonesian learners encounter difficulties in establishing connections between abstract
mathematical concepts and concrete real-world scenarios. While these students demonstrate
proficiency in memorising formulae and equations, their capacity to visualise the practical
applications of these concepts is comparatively diminished. This observation indicates an issue
with mathematical literacy(Bolstad, 2020). It is therefore crucial to emphasise the significance
of mathematical literacy, as it enables learners to analyse, reason, communicate and explain
their mathematical thinking by employing mathematical concepts, facts, procedures and tools
effectively (Hwang & Ham, 2021; Kolar & Hodnik, 2021).

In addition, the selection of variables in this study is based on relevant previous studies,
including the study by Gabriel (2020). This study shows that mathematics anxiety can interfere
with students’ cognitive processes, thereby negatively affecting their ability to solve
mathematical problems. Consequently, it is imperative for students to develop self-regulating
skills and emotional management in mathematics learning in order to overcome anxiety and
improve their learning outcomes. Furthermore, research by Hiller (2022) examined the
relationship between mathematical anxiety, self-efficacy and mathematical literacy among
Greek students using data from two national PISA samples in 2003 and 2012. The study found
that mathematics anxiety and self-efficacy have a very strong relationship with mathematics
achievement, explaining up to 34% of the total variation in this achievement, particularly
among students from low socio-economic backgrounds. Further research is needed to identify
the factors that contribute to academic resilience, particularly those related to science and
mathematics literacy, using data from the 2015 PISA survey in China. The findings suggest
that improving teacher qualifications and providing additional time for science and
mathematics learning can facilitate better academic outcomes for students from disadvantaged
backgrounds. This study also highlights the importance of environmental awareness and a
holistic approach in promoting students' academic success (Jin, Fang, Cheung, & Sit, 2022).
The present study was conducted with the objective of investigating the effect of mathematical
anxiety on students' mathematical performance. The study found that anxiety has a significant
negative impact on mathematical ability, while resilience acts as a positive protective factor
(Donolato et al., 2020).

A review of the extant literature has identified several research gaps that can be addressed
by further research. The review found that previous studies have identified a relationship
between anxiety and other psychological factors and students' literacy abilities. The research
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gap in terms of lack of integrated studies using Rasch analysis to triangulate anxiety, resilience,
and literacy skills. The novelty of this study can be seen from three aspects, namely integrating
two psychological factors in influencing mathematical literacy, using a phenomenological
approach with data from Indonesia, and data processing using Winsteps. This study therefore
aims to address this gap by integrating all three variables using Rasch analysis, in order to gain
a deeper, more holistic understanding. The purpose of this study is to analyse mathematical
anxiety and resilience as an influence of mathematical literacy skills.

METHOD

Participants

The population for this study comprised 128 grade XI1 students at a public high school
in Jakarta, and four classes were selected as the sample space. The data received is in the
form of subjects to be selected by means of WinSteps with a Wright map table. In the
WinSteps application, researchers will select the Wright Map tool to select subjects and
generate three students as samples based on the categories of high, medium, and low
anxiety-resilience. The Wright Map is a visual feature used in educational data analysis,
generated through Winstep software, to describe the relationship between participants'
abilities and the level of difficulty of test items (I. I. Putri, Rahmat, & Riza, 2024). The
purpose of the feature is to map ability distribution and provide insights into the
effectiveness of tests. The feature of the system lies in its ability to identify areas for
improvement in teaching and learning (Iswanto & Faradillah, 2023). In addition, the results
of the student resilience questionnaire were subjected to a descending ranking and then
correlated with anxiety levels utilising Winsteps.
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Figure 1. Wright Map resilience results Figure 2. Wright Map anxiety results

Figures 1 and 2 show the results of the Wright maps created by the researchers, based on
the Wright maps above, with the MAP axis distance limits used to divide the subject categories
based on the distance from S to S, with 13% of subjects having high resilience, 48% having
low resilience, and the rest having moderate resilience. For anxiety, 64% of subjects were
classified as high anxiety, 12% as low anxiety, and the remainder as moderate anxiety. After
data processing, three subjects were selected on the basis of their anxiety resilience category to
take a mathematical literacy test on basic probability. Once the test was completed, the
interview process began. The subjects of the research comprised female and male students. The
following are the codes of the subjects that have been selected.
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Table 1. Subject of Anxiety-Resilience

Num Characteristics Code

1 High Anxiety S1
Low Resilience
Female
Low Math Abillity

2 Medium Anxiety S2
Medium Resilience
Female
Medium Math Abillity

3 Low Anxiety S3
High Resilience
Male
High Math Abillity

Table 1 is a table of subject codes from the results of differences in mathematical
resilience and anxiety categories. The subjects were selected by the researcher on the basis that
they corresponded to the results of the Wright Map, which had been processed, producing two
categories that appeared with high frequency and were related. The three subjects were selected
because they represent different levels of anxiety and resilience, ranging from high to moderate
to low. This selection helps researchers observe contrasting differences and understand patterns
more clearly. In addition, the limited number of subjects is part of a qualitative approach,
particularly phenomenological studies, which emphasize depth of understanding of individual
experiences rather than the number of participants (Tuffour, 2017). Although the number of
subjects is small, this approach allows researchers to explore experiences in depth and detail.
However, it should be noted that this limitation also means that the results of the study cannot
be generalized to the entire population. The main focus is on describing the meaning of
experiences, not statistical representation.

Research Design and Collecting Data

This study uses a qualitative research method and adopts a phenomenological approach.
The qualitative method was chosen as it allows researchers to explore the subjective
experiences of learners and gain an in-depth understanding of how resilience and anxiety affect
their learning process. The study uses a phenomenological approach, which involves the
collection of data through participant observation, with the aim of identifying the essential
phenomena of the participant's life experience (Frechette, Bitzas, Aubry, Kilpatrick, & Lavoie-
Tremblay, 2020). The data collection techniques employed in this study make use of a variety
of methods. To begin with it should be noted that this technique involves the administration of
tests and interviews. The research was carried out over a period of six months and involved a
series of procedures, starting with the preparation of mathematical literacy tests and resilience
questionnaires. Subsequent to the preparatory stage, the initial phase of the study involved the
creation of a mathematical anxiety questionnaire instrument. This instrument incorporated
indicators and questions derived from Putri (2020). The instrument is still in English and will
be translated into Indonesian, which will then undergo a validation and reliability process.
Content validation is a process that involves ensuring that items in a measurement instrument
comprehensively cover the intended domain (Elangovan & Sundaravel, 2021). The validation
of content was conducted by two validators an English teacher who served as the language
tester and a Mathematics lecturer who acted as the content tester. It was the consensus of the
experts that the questionnaire was suitable for use, albeit with a number of improvements.
Subsequent to this, enhancements were implemented, the results of which are as follows:
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[ always present in Mathematics subject
because in my opinion Mathematics is a
challenging subject, especially when seringkali tidak optimal pada materi
discussing  geometry  with  many
calculations

1. Kehadiran saya di kelas matematika

matematika yang sulit. -

Figure 3. Before content validation Figure 4. After content validation

The questionnaire before and after linguistic and content validation by experts is shown
in Figures 3 and 4. As can be seen in Figure 3, the questionnaire contains questions that are
relevant to the material to be studied. However, the questionnaire that has been subjected to
content and language validation is designed to be general and adapted to language that is easy
for students to understand.

The next stage of this study is construct validation, following content validation of the
questionnaire. This process involved the distribution of questionnaires to students enrolled in
both junior high and senior high schools. A total of 863 respondents were obtained, spread
across four provinces on the island of Java. After the data was collected, it was processed using
the WinSteps application. The validation process was conducted on the item fit. The purpose
of this study is to assess the extent to which the items in a measurement instrument conform to
the Rasch model. The menu has been designed to facilitate the identification of any
malfunctions, thereby ensuring the instrument's ability to provide accurate and reliable results.
results (Fitri, 2024). Subsequent to the validation stage, the subsequent stage is reliability,
which is to be conducted using the summary table menu. The following table presents the key
statistics that facilitate the evaluation of the consistency and accuracy of the results, thereby
ensuring the reliability of the instruments employed (Owan, Abang, Idika, Etta, & Bassey,
2023).

Table 2. Misfit Order of the Items
Item Outfit MNSQ  Outfit ZSTD PTMEA-CORR

27 2.03 9.90 -0.57
29 1.73 9.90 -0.13
28 1.45 9.49 -0,02
21 1.37 7.79 0.18
30 1.33 6.55 0.29
3 1.29 6.01 0.34
12 1.29 6.38 0.37
26 1.15 3.39 0.39
1 1.13 291 0.24
16 0.86 -3.33 0.29
8 0.80 -4.78 0.37
15 0.87 -3.14 0.87
5 0.85 -3.69 0.86

The results in Table 2 show that there are three criteria, namely MNSQ, ZSTD, and
PTMEA-CORR, that are required to meet the fit criteria. The items in Table 2 have more than
two criteria that do misfit, hence they are considered invalid. The range of values employed as
a reference point to ascertain the outcomes is as follows The following statistical models were
employed MNSQ (0.5 < x < 1.5); ZSTD (-2.0 < x < 2.0); and PT.MEASURE-CORR (0.4 < x
< 0.85) (Widyaningrum, Lutfiyana, Faradillah, & Miatun, 2024). Following a thorough
analysis, it was concluded that 17 out of the 30 mathematical anxiety questions met all the
established criteria, thereby strengthening the validity of the findings. The item was then tested
using a summary table in WinSteps and declared reliable. The mathematical anxiety
questionnaire has 17 validated and reliable statements that cover all indicators of mathematical
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anxiety, including cognitive, affective and physiological aspects. This makes the questionnaire
a comprehensive tool for measuring mathematical anxiety levels among students.

Instrument

Instruments in the context of research refer to tools or methods used to collect data
(Taherdoost, 2021). The researchers utilised instruments in this study to assess literacy abilities,
resilience, and anxiety levels among students. In the mathematical literacy test instrument,
researchers adopted indicators and questions from Widyaningrum & Lutfiyana (2024) that had
previously undergone a validation and reliability processThe acquisition of mathematical
literacy skills is contingent on the demonstration of the following competencies: (1)
comprehension; (2) analysis; (3) representation; and (4) communication.

Moreover, with regard to the resilience questionnaire, the researchers employed a
questionnaire that had previously been validated and subjected to reliability testing by
Faradillah and Septiana (2022). Students who possess resilience have been shown to exhibit
the following indicators: (1) the ability to adapt to certain situations and conditions; (2) self-
awareness; (3) confidence; (4) the belief that they understand what others understand; and (5)
the ability to face and solve problems in learning mathematics. The researchers administered a
mathematical anxiety instrument that includes indicators derived from Putri (2020).

Table 3. Mathematical Anxiety Indicators

Num Mathematical Description Sample Item
Anxiety Indicators
1 Cognitive The process of acquiring | always attend math class
knowledge through the because I'm interested in the
senses in accordance with complex calculations
functional behaviour involved in mathematics.

involving students.

2  Affective These  aspects involve | always answer questions in
emotions and attitudes that class with confidence, even if
can influence  student the answer is wrong.
engagement, motivation and
learning outcomes. These
include emotions, attitudes,
values, beliefs, persistence
and emotional engagement.

3 Physiological Physical health conditions The announcement of exam
that cause symptoms such as results always results in a
trembling hands, headaches, marked rise in heart rate.
excessive sweating,
indigestion and an irregular
heartbeat usually occur in
response to stress or mental
strain.

As illustrated in Table 3, indicators can be perceived from not only a psychological
standpoint, but also from an affective and cognitive perspective. It is evident that these three
factors can be discerned through the subjects who have completed the questionnaire, which has
been meticulously designed according to the specified indicators.
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RESULTS AND DISCUSSION

S1

The 1% indicator of mathematical literacy is understanding. The following are the results
of the S1 answers. As illustrated in Figure 5, the responses of S1 to the comprehension indicator
are presented. The figure indicates that S1 is experiencing difficulties in comprehending the
questions. In accordance with the mathematical literacy indicator for comprehension, S1
received a score of O, indicating an inability to describe mathematical information and
concepts. S1 encountered challenges in articulating mathematical information and concepts,
which consequently impeded their capacity to apply these concepts in problem-solving
scenarios. This finding indicates that a profound comprehension of mathematical concepts is
instrumental in enhancing analysis in mathematical literacy (Kolar & Hodnik, 2021).
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Figure 5. Results of Responses for S1 on First Indicator

During the interview, S1 stated that he experienced feelings of panic when attempting to
understand the test questions. Consequently, when reading the questions, S1 repeatedly read
them in an attempt to comprehend their meaning, yet S1 was unable achieve this. This
phenomenon may be interpreted as students encountering challenges in comprehending the
material, which manifests in difficulties understanding questions and inability to articulate the
question's essence in their own words (Nanda & Azmy, 2020). Anxiety has been demonstrated
to manifest as confusion when answering exam questions, given that feelings of anxiety
frequently disrupt concentration and the ability to think clearly (Luo, Subramaniam, & Steen,
2020). Therefore, the necessity for resilience in addressing this issue is paramount. In this
context, resilience, defined as the ability to recover from or adapt to adversity, is a critical
factor. Students who demonstrate resilience can develop strategies to manage their anxiety,
thereby improving their comprehension of the material and their ability to respond to questions
more effectively (Ramadianto, Kusumadewi, Agiananda, & Raharjanti, 2022).

The 2" indicator of mathematical literacy is analysis. The following are the results of the
S1answers. As illustrated in Figure 6, the responses of S1 to the analysis indicators are evident.
In response to the same inquiries, S1 stated that he lacked the capacity to provide a thorough
analysis. According to the mathematical literacy indicators for analysis, S1 scored 0, indicating
that S1 was unable to accurately analyse the information in the questions and was also unable
to distribute or organise the information into smaller components. This inability can impede
comprehension of mathematical concepts and their application in a broader context.
Consequently, the cultivation of analytical competencies is imperative to enhance the
mathematical literacy of S1 students (Cevikbas, Kaiser, & Schukajlow, 2022). This was due to
the fact that, during the interview, S1 revealed that he found it challenging to analyse literacy
questions. This phenomenon can be attributed to the subjects' difficulty in comprehending the
questions. The findings of this study indicate that students experienced difficulty in the
following two areas: (1) breaking down information into more manageable components, and
(2) identifying statements in the questions. (Chew & Cerbin, 2021). Nevertheless, the
cultivation of resilience facilitates the effective overcoming of challenges, with anxiety being
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transformed into motivation to identify solutions and academic abilities being enhanced
through effective adaptation. strategies.(Fullerton, Zhang, & Kleitman, 2021).
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Figure 6. Results of Responses for S1 on Second Indicator

The 3™ indicator of mathematical literacy is representation. The following are the results
of the S1 answers. As demonstrated in Figure 7, it is evident that S1 was incapable of resolving
the issue. In the S1 case study, the progression of students through the mathematical model
stage was characterised by an initial focus on the revelation of known concepts and questions
that required resolution. In the literacy ability indicator for representation, S1 scored 0 because
S1 was unable to transform significant information into various mathematical forms. This
phenomenon is often attributed to students' challenges in recalling formulae and the associated
solution methods. In the field of mathematics, the efficacy of repetition in enhancing
information retention has been empirically substantiated. Conversely, the absence of repetition
has been demonstrated to result in the loss of information from memory (Hartman, Hart,
Nelson, & Kirschner, 2023). Even when interviewed about interpretation, S1 admitted that he
actually knew the idea of making a table for probabilities, but he forgot while working on it.
Anxiety has been proven to interfere with students' concentration and working memory,
making them more prone to forgetting (Matsumoto & Kawaguchi, 2020). This is evidenced by
S1, who only completed the mathematical model stage. In contrast, resilience is defined as the
ability to recover from difficulties.
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Figure 7. Results of Responses for S1 on Third Indicator

The 4" indicator of mathematical literacy is communication. The following are the results
of the S1 answers. S1 scored 3 in mathematical literacy in the last indicator, marked S1. This
was due to the fact that the problem was solved correctly and efficiently. The strategy employed
in this case was both appropriate and effective. The solution produced was both complete and
accurate. However, in this case, S1 was unable to provide a satisfactory explanation or
conclusion regarding the issue due to dishonest behaviour, namely copying the work of a
friend. In this particular instance, S1 was unable to furnish a satisfactory explanation or
conclusion regarding the issue because they had engaged in dishonest behaviour by cheating
their classmate. Cheating is widely regarded as a form of dishonest and harmful behaviour, as
it deprives individuals of the opportunity to gain a deeper understanding of the material
(Chirumamilla, Sindre, & Nguyen-Duc, 2020). Furthermore, the act of cheating can lead to an
increase in anxiety, as S1 may experience trepidation regarding the prospect of being
apprehended or the inability to sustain the outcomes attained through unethical means. This
phenomenon also hinders the development of resilience, as S1 does not learn how to confront
challenges or cope with academic pressure (Eshet, Grinautsky, & Steinberger, 2024).
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Consequently, it is imperative for S1 to cultivate the capacity to confront challenges with
integrity in order to fortify their mental resilience and enhance their critical thinking abilities.
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Figure 8. Results of Responses for S1 on Fourth Indicator

S2

The 1% indicator of mathematical literacy is understanding. The following are the results
of the S2 answers. As demonstrated in Figure 9, S2 response to the comprehension question is
evident. The figure indicates that S2 demonstrated an understanding of the question, as
evidenced by the comprehensive information provided. Consequently, S2 received a score of
3 on the comprehension literacy indicator, as evidenced by their demonstrated understanding
of the information and mathematical concepts presented in the question. However, during the
interview, he indicated that he had comprehended the question but was uncertain about which
formula to use. This phenomenon is referred to as learning disorientation. Learning
disorientation is a condition in which students experience feelings of confusion, loss, or an
inability to comprehend the material being studied (Eschenbacher & Fleming, 2020). This
phenomenon is often triggered by academic anxiety. This anxiety can interfere with students'
ability to think clearly and relate the information they have understood to its practical
application (Almaiah et al., 2022). In this context, resilience is key, as students who can bounce
back from confusion and overcome anxiety are more effective in finding solutions and
understanding material deeply. By developing resilience, S2 students can learn to manage
anxiety and boost their confidence in tackling future academic challenges (Simamora, 2020).

Figure 9. Results of Responses for S2 on First Indicator

The 2" indicator of mathematical literacy is analysis. The following are the results of the
S2 answers. As illustrated in Figure 10, the response from S2 regarding their analytical skills
is presented. Researchers have observed that S2 is effective in initiating analysis with complete
information, employing keywords, and identifying the correct answer through the application
of the formula in this instance. In terms of the literacy ability indicator, S2 was awarded one
point for their analysis of the questions, as they demonstrated a high level of accuracy in their
interpretation of the information provided. S2 demonstrated deficiencies in its capacity to
discern patterns and relationships between information components. with clear evidence that
S2 made a mistake in his answer to the question. In response to the inquiry regarding the
causative factors that led to the identified error, S2 stated that they were uncertain about the
precision of the formula. Indeed, as posited by the researcher, the formula was indeed correct.
However, the researcher posited that an erroneous substitution had been made in the process
of analysing the numbers that were required to be substituted into the formula. The incident
experienced by S2 can be referred to as an analytical error. Although S2 demonstrated
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competence in comprehending and articulating explanations, and in employing the appropriate
formula, the concerns that emerged indicated cognitive anxiety, which in turn influenced the
decision-making process during the analysis and application of the formula (Feng, Han, Zheng,
& Kamran, 2022). This error underscores the significance of resilience in confronting academic
challenges, where S2 must learn to overcome doubts and enhance self-confidence in their
analytical abilities. The development of strategies to manage anxiety and strengthen conceptual
understanding is a potential means by which S2 can improve the accuracy of their analysis and
the outcomes achieved (Owan et al., 2023).

Figure 10. Results of Responses for S2 on Second Indicator

The 3" indicator of mathematical literacy is representation. The following are the results
of the S2 answers. As shown in Figure 11, S2 response to the representation indicator is clear.
In this response, S2 uses a table as a means to determine the answer to the question mentioned
above. In addition, S2 notes that he frequently employs the use of visual aids, such as tables or
graphs, to facilitate the resolution of mathematical problems. S2 also posits the hypothesis that
such ideas can serve as a rapid method of answering mathematical questions. This incident can
be referred to as a representation strategy. A representation strategy is defined as a method of
describing or presenting data, concepts, or information with a view to facilitating understanding
(Mainali, 2021). In this case, S2 scored 3 points in the literacy ability indicator for
representation because they were able to use various mathematical forms, such as equations,
tables, graphs, and diagrams, to represent information clearly and effectively. It is evident that
S2 demonstrated resilience, defined as the ability to adapt and find effective solutions despite
experiencing pressure, by relying on representation strategies (Chausson et al., 2020). This
finding suggests that the development of representation skills can contribute to increased self-
confidence and anxiety management in the context of mathematics learning.
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Figure 11. Results of Responses for S2 on Third Indicator

The 4™ indicator of mathematical literacy is communation. The following are the results
of the S2 answers. It would appear that S2 response is not sufficiently thorough. The question
posits a query regarding the probability of its occurrence. It is evident that S2 did not furnish a
conclusion that would substantiate their response. The error committed by S2 can be
categorised as a process skill error, wherein the student demonstrated an inability to select the
appropriate strategy to resolve the issue, consequently resulting in an erroneous sequence of
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steps, which in turn gave rise to inaccurate calculations and a misleading final answer (Guner
& Erbay, 2021). In this instance, S2 was awarded 1 point in the communication indicator listed
in the mathematical literacy section. This was due to S2's accurate problem-solving ability.
However, their efficiency was deemed inadequate, and the strategy employed proved to be
either inappropriate or ineffective. Consequently, this led to an incomplete or inaccurate
solution. This phenomenon may be attributed to the presence of anxiety, which has been
demonstrated to impede cognitive functions such as concentration and critical thinking
(Yasmin, Muhammad Umar Farooq, & Syed Kazim Shah, 2023). Consequently, students may
feel compelled to respond expeditiously, potentially overlooking crucial elements in the
process. This situation underscores the significance of cultivating resilience in S2. By
enhancing their capacity to cope with pressure and learn from mistakes, S2 can more effectively
manage anxiety and enhance accuracy in their future work. The cultivation of robust resilience
in S2 students is of paramount importance, for it enables them to maintain a dual focus: on the
final outcome, and on the meticulous cognitive processes that underpin the attainment of
accurate and precise conclusions (Susnjak, 2024).
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Figure 12. Results of Responses for S2 on Fourth Indicator

S3

The 1% indicator of mathematical literacy is understanding. The following are the results
of the S3 answers. As illustrated in Figure 13, the S3 response is evident in relation to the
comprehension indicator. The performance exhibited by S3 is indicative of a profound
conceptual understanding and critical analysis skills, which are imperative in the learning and
problem-solving process. This is evidenced by their adeptness in identifying key information,
writing keywords, and systematically analysing them to formulate steps for problem resolution.
This faculty entails the comprehension of ideas, principles and the relationships between
disparate concepts, as opposed to the mere memorisation of facts (Ruiz-Martin & Bybee,
2022).
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Figure 13. Results of Responses for S3 on First Indicator

In this case, S3 received 3 points for the literacy indicators in terms of understanding and
describing mathematical information and concepts clearly and accurately using formal
language. Therefore, S3 responses that demonstrate deep conceptual understanding and critical
analysis skills reflect the ability to overcome anxiety that may arise in the learning process
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(McLeod & Dulsky, 2021). By being able to identify key information and analyse it
systematically, S3 students demonstrate high resilience, which is the ability to remain focused
and think clearly even when faced with challenges. These skills not only help S3 better
understand the material, but also reduce feelings of anxiety that often interfere with the learning
process.

The 2" indicator of mathematical literacy is analysis. The following are the results of the
S3 answers. As illustrated in Figure 14, S3 response to the analysis indicator is evident. S3 has
been demonstrated to possess the capacity to comprehend the question, and to undertake a
thorough analysis of it. S3 asserts that the following methodology is to be employed in order
to analyse the issue under discussion. S3 said i read the problem once, looking at the numbers
to be worked on. For example, in this problem, there are 20 students. Eight are from science
and 12 are from social studies. From that number, six are selected from science and eight from
social studies. After that, I write down what is known using my own words so that when

answering, | understand the question. After that, | use the basic probability formula P(A) =
% and then substitute what | have already written. With n(A) being 6, because the question
is about the probability of participating in the science Olympiad. Next, n(S) is the combination
of science and social studies. So 6 + 8 = 14. S3's ability to provide effective explanations for
mathematical models is a prominent strength in mathematical literacy for analysis points with
a score of 3 because he clearly identifies patterns and relationships between components of
information and accurately identifies or formulates questions in relevant and important
problems to solve them. In this context, students have been shown to possess proficient verbal
skills, which can support them in comprehending the meaning of problems and in developing
mathematical models to solve mathematical problems (Tong, Uyen, & Quoc, 2021). In
accordance with the findings of preceding studies, it was hypothesised that an elevated level of
anxiety would be associated with a diminished capacity to solve mathematical problems. This
hypothesis was supported by the evidence that anxiety can impede students' verbal and
mathematical representation abilities (Zivkovi¢, Pellizzoni, Mammarella, & Passolunghi,
2023). The ability to understand problems and transform real-life situations into equations is
indicative of resilience, defined as the ability to adapt and find solutions when faced with
challenges. It is evident that S3 has demonstrated mental toughness and creativity in problem
solving by establishing a correlation between mathematical concepts and real-life experiences.
This correlation is indicative of a core resilience, which is characterised by the ability to think
outside the box and come up with innovative solutions to challenges.
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Figure 14. Results of Responses for S3 on Second Indicator

The 3™ indicator of mathematical literacy is representation. The following are the
results of the S3 answers. Figure 15 shows the S3 response to the representation indicator. It is
evident that S3 have successfully completed their problems in full, employing the correct and
appropriate formulas. The utilisation of tables as visual representations was also employed to
facilitate the problem-solving process, thereby enabling the subjects to more readily
comprehend and organise the information necessary to solve the mathematical problems.
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Therefore, S3 received 3 points for this representation indicator because it was able to use
various mathematical forms, such as equations, tables, graphs, and diagrams, to represent
information clearly and effectively. This success demonstrates that they possess a high level of
resilience, enabling them to maintain concentration and not be affected by anxiety that may
arise when confronted with challenges. The implementation of effective learning strategies,
such as the utilisation of tables, has been demonstrated to facilitate the overcoming of potential
anxiety and to enhance confidence in the execution of tasks, thereby leading to enhanced
comprehension and the attainment of satisfactory outcomes (Lugosi & Uribe, 2022).
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Figure 15. Results of Responses for S3 on Third Indicator

The 4" indicator of mathematical literacy is communation. The following are the results
of the S2 answers. It is evident that S3 students have demonstrated an aptitude for problem-
solving and the formulation of accurate and lucid conclusions. It is evident that S3 was awarded
a total of three points for the communication indicator. This was due to the fact that he
articulated the solution in a lucid and coherent manner, employing rational justifications that,
while discernible, necessitated a modicum of cognitive effort to comprehend. Furthermore, S3
demonstrated an ability to solve the problem accurately and efficiently. The strategy employed
in this case was both appropriate and effective. The solution that was produced was both
complete and accurate.
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Figure 16. Results of Responses for S3 on Fourth Indicator

This ability to overcome challenges is indicative of their academic prowess. This
success demonstrates that S3 students possess a high level of resilience, enabling them to
maintain composure and concentration, even in the face of academic anxiety. S3 students have
been shown to possess the ability to manage anxiety and maintain clear thinking, thus enabling
them to analyse information effectively and draw accurate conclusions. This suggests that they
have not only assimilated the material but are also able to cope with pressure in a constructive
manner (Imreh, Hu, & Le Guyader, 2024).
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Table 4. The Result Score of Mathematical Literacy Research Subjects

Subject

Indicators

1

2

3

4

S1 S1 does not

demonstrate
comprehension of
the mathematical
information and
concepts presented
in the question, so
the score for the
comprehension
indicator is 0.

The analysis
indicator score is 0
because S1 is
unable to
accurately analyse
the information in
the question and
organise it into
smaller
components.

S1is unable to
convert important
information into
various
mathematical
forms, resulting in
a score of 0 for the
representation
indicator.

S1 was able to solve
the problem accurately
and efficiently, so the
score for the
communication
indicator is 3. The
strategy used was both
appropriate and
effective. The solution
produced was
complete and accurate.
However, S1
acknowledged that the
answer belonged to
someone else.

S2 S2 has achieved a

score of 3 for the
comprehension
indicator because
they have
demonstrated a
good understanding
of the information
and mathematical
concepts presented
in the question.

S2 is unable to
recognise patterns
and relationships
between
information
components,
which results in a
score of 1 for the
analysis indicator.

S2 score for the
representation
indicator is 3
because they can
use different
mathematical
tools, such as
equations, tables,
graphs and
diagrams, to
clearly and
effectively
represent
information.

The communication
indicator score is 1
because, although S2
solved problems quite
accurately, they were
not very efficient. The
strategies employed
were either
inappropriate or
ineffective. The
solutions produced
were either incomplete
or inaccurate.

S3 S3 has achieved a

score of 3 for the
comprehension
indicator because
they have
demonstrated a
good understanding
of the information
and mathematical
concepts presented
in the question.

The score for the
analysis indicator
is 3 because S3
can clearly
identify patterns
and relationships
between
information
components, as
well as accurately
identifying or
formulating
questions relating
to important and
relevant problems.

S3 score for the
representation
indicator is 3
because they can
use different
mathematical
tools, such as
equations, tables,
graphs and
diagrams, to
clearly and
effectively
represent
information.

The score for the
communication
indicator is 3 because
S3 can explain
solutions clearly and in
a structured manner.
Although the
explanations are
understandable, they
require some cognitive
effort to comprehend.

Table 4 shows the results of the mathematics literacy research on the research subjects.
The results indicate that the understanding indicator had the highest score, while the analysis
indicator had the lowest score.

CONCLUSION
The conclusion of this study is that, first, S1 appears to be in the low mathematical
literacy category. It is clear that high levels of anxiety and low resilience in facing academic
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challenges have a negative impact on literacy skills in terms of comprehension, analysis,
representation and communication. This, in turn, serves to impede the development of essential
literacy skills. Second, S2 in the moderate anxiety and moderate resilience categories fell into
the medium mathematical literacy ability group, his was reflected in their difficulty in
analyzing concepts in depth and applying formulas correctly in contextual problem situations.
Although students were able to answer some questions, their answers did not demonstrate
coherent and comprehensive reasoning skills. Indicators that were lacking in S2 included
analysis and communication due to anxiety that affected their cognitive performance. These
findings emphasize the importance of targeted pedagogical interventions to improve students'
self-confidence and mathematical literacy skills in facing learning challenges. Approaches
such as school counseling, growth mindset interventions, and differentiated instruction can
synergistically help reduce anxiety and strengthen students' academic resilience in the context
of mathematics learning. S3 evinces a high level of mathematical literacy, as evidenced by its
adept analysis and comprehension. However, it is important to evaluate whether there are
deficiencies in certain indicators that could affect their overall mathematical literacy. In this
case, it can be posited that there is an impact between resilience and mathematical anxiety on
the performance of mathematical literacy tests. Therefore, it is very important to develop
educational policies that emphasise a balance between the affective and cognitive aspects of
learning mathematics in order to support comprehensive and sustainable mathematical literacy.

RECOMMENDATION

Based on the findings of this study, it is recommended that educational institutions place
a greater emphasis on strengthening the emotional aspects of learning, particularly with regard
to managing mathematical anxiety and building academic resilience among students. It is
believed that these three strategies will create a more supportive learning environment, reduce
the negative impact of anxiety and enhance students' resilience in tackling mathematical
challenges. Therefore, educational policies should strike a balance between cognitive and
affective aspects in order to support the development of comprehensive and sustainable
mathematical literacy.
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Lampiran 1 : Protokol Observasi

Peneliti

Tanggal Observasi
Lokasi

Kelas

Tujuan Observasi:

LEMBAR OBSERVASI AWAL

Mengidentifikasi kondisi peserta didik dalam mempelajari matematika, meliputi
keterlibatan peserta didik, kemampuan memahami materi, melihat tanda-tanda
kecemasan atau kesulitan yang dialami, serta keinginan berusaha untuk menghadapi

matematika.

A. Data Umum Peserta Didik

Jumlah Peserta Didik:

Jumlah Peserta Didik yang Aktif:
Jumlah Peserta Didik yang Pasif:
Kondisi Umum Kelas (suasana kelas, kerapihan, ketertiban):

B. Indikator Observasi

Indikator

Pertanyaan

Ya

Tidak

Catatan

Keterlibatan
Peserta Didik

Apakah peserta didik aktif
bertanya?

Apakah peserta didik
memperhatikan penjelasan
guru?

Apakah peserta didik
bekerja sama  dengan
teman ketika ada diskusi
kelompok?

Pemahaman
materi

Apakah peserta  didik
terlibat  aktif  dalam
pembelajaran seperti
bertanya atau menjawab
pertanyaan?




Apakah peserta didik
menyelesaikan soal latihan
dengan benar?

Apakah peserta didik
meminta bantuan ketika
menghadapi kesulitan?

Tanda- tanda
kecemasan

Apakah peserta didik
terlihat  gelisah  ketika
mengerjakan soal?

Apakah peserta didik
menunjukkan ekspresi
wajah atau bahasa tubuh

yang mengindikasikan
ketidaknyamanan, seperti
menghela napas,

mengerutkan dahi, atau
menghindari kontak mata
ketika pembelajaran
matematika berlangsung?

Resiliensi dalam
diri

Apakah peserta didik
terlihat berusaha untuk
menyelesaikan sebuah
permasalahan
matematika?

C. Catatan Tambahan:

D. Kesimpulan Awal:




Lampiran 2 : Protokol Wawancara

PEDOMAN WAWANCARA

A. Tujuan: Untuk memperoleh informasi mendalam tentang pengalaman peserta
didik yang memiliki kecemasan matematis yaitu kognitif, afektif dan somatik.
Adapun dilihat dari sudut resiliensi dalam menyelesaikan soal kemampuan
literasi matematis yang meliputi indikator (1) pemahaman, (2) analisis, (3)
interpretasi, dan (4) komunikasi.

B. Identitas Responden:
Nama :
Usia
Kelas
Tanggal Wawancara

C. Borang Wawancara

Nama sekolah : SMAN 85 Jakarta

Mata Pelajaran : Matematika

Materi : Peluang

Kelas : XII

Judul Penelitian : Mathematical Anxiety and Resilience as an Influence

of Mathematical Literacy Skills



Aspek

Dimensi

Pertanyaan

Pendahuluan

Bagaimana perasaan anda  ketika terpilih untuk

menyelesaikan beberapa pertanyaan matematika?

Apakah perasaan tersebut selalu muncul setiap
menyelesaikan  permasalahan  matematika  yang
diberikan?

Apakah anda pernah mendapatkan system soal

Seperti yang diberikan?

Kemampuan
Literasi

Matematis

Aspek

Pemahaman

Apa langkah pertama yang anda lIsayakan untuk
memahami masalah matematika ini, terutama ketika

anda merasa cemas mengerjakan soal sebelumnya?

Apakah anda merasa perlu menulis informasi yang
diberikan pada soal untuk membantu mengurangi
kecemasanmu? Mengapa?

Dapatkah anda menjelaskan bagaimana anda
memodelkan informasi dari soal menjadi model
matematika

Ketika mencoba memecahkan masalah matematika
ini, apakah anda merasa yakin dengan
kemampuanmu?

Apa yang anda lsayakan untuk memastikan bahwa
perhitunganmu benar, terutama ketika anda merasa
tertekan?

Adakah kesulitan yang anda alami ketika memecahkan|
masalah ini, dan bagaimana anda mengatasi kesulitan|
tersebut?




Aspek

Dimensi

Pertanyaan

Aspek
Analisis

. Apa langkah pertama yang anda lsayakan untuk

menganalisis informasi dalam soal ini?

. Bagaimana anda akan mengorganisir informasi yang

diberikan dalam soal agar lebih mudah dipahami?

. Dapatkah anda  mengidentifikasi ~ komponen-

komponen kunci dari masalah ini?

. Ketika anda berada di pertengahan langkah

penyelesaian, apakah anda dapat melihat pola atay
hubungan antara informasi yang ada?

. Apakah anda menemukan pertanyaan baru atau

kebingungan ketika menganalisis soal ini?

Aspek
Representasi

. Apa langkah pertama yang anda lIsayakan untuk

mentransformasikan informasi dari soal menjadi

bentuk matematis?

. Apakah anda merasa perlu menggambar diagram atau

grafik untuk membantu memahami masalah?

. Dapatkah anda menjelaskan bagaimana anda mengubah

informasi verbal dalam soal menjadi persamaan

matematis?

. Ketika anda berada di tengah proses penyelesaian,

apakah anda dapat melihat bagaimana representasi

yang anda buat membantu dalam memprediksi hasil?

. Apakah anda merasa yakin dengan representasi yang

telah anda buat?




Aspek

Dimensi

Pertanyaan

Aspek
Komunikasi

. Apa yang pertama kali anda Isayakan untuk

menjelaskan langkah-langkah pemecahan masalah

ini kepada orang lain?

. Apakah anda merasa perlu menulis atau

menggambar untuk membantu menjelaskan solusi

yang anda temukan?

. Dapatkah anda menjelaskan dengan jelas bagaimana

anda memecahkan masalah ini?

. Ketika anda menjelaskan hasil yang anda peroleh,

apakah anda dapat mengaitkan kembali ke langkah-
langkah yang telah anda Isayakan?

. Apakah anda merasa yakin dengan argumen yang

anda sampaikan ketika menjelaskan solusi?




Lampiran 3 : Protokol Dokumentasi

PROTOKOL DOKUMENTASI

Judul Penelitian : Mathematical Anxiety and Resilience as an Influence of
Mathematical Literacy Skills

Nama Peneliti : Raden Roafli Bilhaki
Institusi : Universitas Muhammadiyah Prof. DR. HAMKA
Jenis Penelitian : Penelitian Kualitatif — Studi Fenomenologi

1. Tujuan Dokumentasi
Dokumentasi dilsayakan untuk merekam secara sistematis proses dan hasil
pengumpulan data berupa angket, tes literasi matematis, dan wawancara mendalam
guna mendapatkan pemahaman mendalam tentang pengalaman peserta didik dalam
menyelesaikan soal kemampuan literasi matematis berdasarkan aspek kecemasan
belajar dan resiliensi.
2. Jenis Data yang didokumentasikan
A. Angket kecemasan matematis dan resiliensi yang telah diisi oleh 127 peserta
didik.
B. Lembar jawaban tes literasi matematis dari 3 peserta didik.
C. Catatan observasi perilaku kecemasan dari 3 subjek utama.
D. Rekaman audio wawancara mendalam dengan 3 subjek utama.
E. Transkrip wawancara yang ditulis secara verbal.
3. Metode Dokumentasi
A. Angket dan Tes Literasi: Dikumpulkan dalam bentuk hardcopy dan
difoto/dipindai untuk dokumentasi digital.
B. Observasi: Dicatat dalam lembar observasi manual dan dilengkapi dengan
deskripsi perilsaya secara kualitatif.
C. Wawancara: Direkam menggunakan alat perekam suara (ponsel atau alat
perekam digital, lalu ditranskrip secara utuh.
D. Penyimpanan Digital: Semua file disimpan dalam folder Google Drive pribadi
dengan pengamanan sandi, serta dicadangkan dalam flashdisk eksternal.
4. Prosedur Etik
A. Identitas pribadi tidak dicantumkan dalam publikasi atau laporan penelitian
B. Peneliti tidak menyebarluaskan data di luar keperluan akademik



C. Data wawancara dan observasi hanya digunakan untuk analisis internal

penelitian
5. Waktu Pelaksanaan Dokumentasi
Pengisian Angket : 17 Maret 2025
Tes Literasi Matematis : 09 April 2025
Observasi Langsung : 09 April 2025 (selama pengerjaan tes)

Wawancara Mendalam : 09 April 2025



Lampiran 4 : Catatan Lapangan Hasil Observasi

Peneliti

Tanggal Observasi
Lokasi

Kelas

Tujuan Observasi:

LEMBAR OBSERVASI AWAL

: Raden Roafli Bilhaki
: 14 Maret 2025

: SMAN 85 Jakarta

: XII-7

Mengidentifikasi kondisi peserta didik dalam mempelajari matematika, meliputi
keterlibatan peserta didik, kemampuan memahami materi, melihat tanda-tanda
kecemasan atau kesulitan yang dialami, serta keinginan berusaha untuk menghadapi

matematika.

A. Data Umum Peserta Didik

Jumlah Peserta Didik

132

Jumlah Peserta Didik yang Aktif : 20
Jumlah Peserta Didik yang Pasif : 12
Kondisi Umum Kelas (suasana kelas, kerapihan, ketertiban) : cukup rapih, aktif,

antusias

B. Indikator Observasi

Indikator Pertanyaan Ya Tidak Catatan
Apakah peserta didik v |PD cenderung
aktif bertanya? kurang menjawab

pertanyaan
Apakah peserta didik Tetapi masih ada
Keterlibatan | memperhatikan beberapa PD yang
Peserta Didik | penjelasan guru? tidak
memperhatikan
Apakah peserta didik Sangat aktif
bekerja sama dengan berdiskusi




Indikator

Pertanyaan

Ya

Tidak

Catatan

teman ketika ada
diskusi kelompok?

Pemahaman
materi

Apakah peserta didik
terlibat aktif dalam
pembelajaran  seperti
bertanya atau
menjawab
pertanyaan?

Lebih aktif
menjawab
pertanyaan

Apakah peserta didik
menyelesaikan  soal
latihan dengan benar?

4 dari 5 kelompok
menjawab benar

Apakah peserta didik
meminta bantuan
ketika ~ menghadapi
kesulitan?

PD lebih  aktif

Tanda- tanda
kecemasan

Apakah peserta didik
terlihat gelisah ketika
mengerjakan soal?

berdiskusi saja
dengan
kelompoknya
Ketika
mengerjakan tidak,
tetapi ketika

menjelaskan  soal
terlihat cemas

Apakah peserta didik
menunjukkan ekspresi
wajah atau bahasa
tubuh yang
mengindikasikan

ketidaknyamanan,

seperti menghela
napas, mengerutkan
dahi, atau menghindari
kontak mata ketika

Hal ini ditunjukkan
oleh beberapa PD
ketika awal
pembelajaran  dan
ditunjukkan banyak
PD ketika
menjelaskan  hasil
pekerjaan mereka

pembelajaran

matematika

berlangsung?

Apakah peserta didik PD berusaha

e terlihat berusaha untuk menyelesaikan
Resiliensi dalam . . )
.. menyelesaikan sebuah dengan diskusi
diri
permasalahan kelompok

matematika?




C. Catatan Tambahan:

D. Kesimpulan Awal:

Secara keseluruhan, pembelajaran di kelas berlangsung dengan baik, aktif, dan
interaktif. Para peserta didik menunjukkan pemahaman yang baik dengan
menjawab soal-soal yang diberikan dengan benar. Namun, ketika diminta untuk
menjelaskan hasil pekerjaan mereka, terlihat adanya kecemasan yang muncul.
Beberapa siswa tampak gelisah dan ragu, menunjukkan kekhawatiran akan
kemungkinan jawaban mereka salah.

Kondisi ini mencerminkan tantangan yang dihadapi siswa dalam mengatasi
kecemasan ketika berbicara di depan kelas. Meskipun demikian, ada indikasi
resiliensi yang muncul, di mana beberapa siswa berusaha untuk tetap berbicara
meskipun merasa tidak nyaman. Hal ini menunjukkan bahwa mereka memiliki
potensi untuk mengembangkan ketahanan dalam menghadapi situasi yang
menegangkan. Dengan dukungan yang tepat, siswa dapat belajar untuk mengelola
kecemasan mereka dan meningkatkan kepercayaan diri dalam menjelaskan
pemahaman mereka.



Lampiran S : Borang Isian Wawancara

PEDOMAN WAWANCARA

A. Tujuan: Tujuan: Untuk memperoleh informasi mendalam tentang

pengalaman peserta didik yang memiliki kecemasan matematis yaitu kognitif,
afektif dan somatik. Adapun dilihat dari sudut resiliensi dalam menyelesaikan
soal kemampuan literasi matematis yang meliputi indikator (1) pemahaman, (2)
analisis, (3) interpretasi, dan (4) komunikasi.

. Identitas Responden 1:

Nama :S
Usia 018
Kelas : X1I-8

Tanggal Wawancara : 09 April 2025

Transkip Wawancara:

P : Apa langkah pertama yang anda lakukan untuk memahami masalah
matematika ini?

S1 : Pertama saya cari dulu angkanya karena dalam pernyataan itu ada kata,
ada kalimat, ada angka kan setelah itu saya tulis diketahui kan.”

P : Sekiranya perlu gak nulis-nulis informasi?

S1 : Penting banget karena kan kita gak mungkin terus-terusan bolak-balik

membaca soal sepanjang itu. Jadi untuk nulis informasi seperti
diketahui secara singkat itu perlu. Nulis berkali-kali bacanya kayak
berulang kali.

P : Ketika mencoba masalah ini anda yakin gak sih atas kemampuan diri
anda?

S1 : Saya yakin sih. saya ikutin apa kata otak saya aja. Pernah belajar, tapi
pernah belajar itu seinget-inget yang ingat-ingat

P : Terakhir tentang pemahaman kesulitannya apa ketika mengerjakan
ini? Trus cara mengatasi dari anda

S1 : Kesulitannya itu yang tadi ada tabelnya itu sih. Saya lihat lagi dari

diketahui dan ditanya. Jadi saya dari awal lagi ya Pak. Dari soalnya lagi.
Dari diketahui dan ditanya saya. Terus masuk ke rumus. Setelah itu
kalau saya rasa angka-angkanya udah benar, semuanya udah benar,
yaudah gitu.

P : Analisis anda gimana sih?



S1

S1

S1

S1

S1

: Saya membaca soal sekali, melihat angka-angka yang akan diolah.
Misalnya, dalam soal ini ada 20 siswa.” Delapan dari ilmu pengetahuan
alam dan 12 dari ilmu pengetahuan sosial. Dari jumlah tersebut, enam
dipilih dari ilmu pengetahuan alam dan delapan dari ilmu pengetahuan
sosial. Setelah itu, saya mencatat apa yang diketahui dengan kata-kata
saya sendiri sehingga ketika menjawab, saya memahami pertanyaan.
Setelah itu, saya menggunakan rumus probabilitas dasar P(A) =
(n(A))/(n(S)) dan kemudian mengganti apa yang sudah saya tulis.
Dengan n(A) adalah 6, karena pertanyaan ini tentang probabilitas
berpartisipasi dalam Olimpiade Sains. Selanjutnya, n(S) adalah
kombinasi antara sains dan studi sosial. Jadi 6 + 8 = 14.

: Bagaimana cara anda memfilter informasi yang ada di kalimat
sepanjang itu?

: Saya lihat dulu pertanyaannya. Baru saya cari data-data yang
dibutuhinnya dari bacaan tersebut. Terus ada lagi? Udah. Udah. Nah
berarti anda dapat dengan mudah menemukan komponen-komponen
penting. Benar. Caranya dengan langsung lihat angka, baru
informasinya apa gitu. Jadi lebih memudahkan untuk masuk ke
rumusnya kan. Iya jadi kalau saya udah ada angka langsung masuk ke
rumus enak ya.

: Anda perlu gak sih gambar tabel kayak gini untuk membantu
memahami soalnya?

: Sebenarnya kalau misalnya dipikir-pikir aja tuh perlu ada, Kak. Tapi
gak terlalu ini banget sih.

: Ketika anda berada di tengah proses penyelesaian, apakah anda dapat
melihat bagaimana representasi yang anda buat membantu?

: Yakin membantu. Karena saya juga pernah belajar. Pernah diajarin.
Penggunaan tabel sebagai representasi visual juga diterapkan untuk
memudahkan proses pemecahan masalah.

: Apa yang pertama kali anda lsayakan untuk menjelaskan langkah-
langkah pemecahan masalah ini kepada orang lain?.

: Pertama saya kasih tau dulu soalnya. Saya kasih tahu soalnya. Saya
masuk ke langkah-langkahnya, kayak gimana sih cara selesainya? Saya
tuh awalnya kasih diketahui itu kan. Ditanyanya apa, terus cara
penyelesaiannya kayak gimana.

: Anda bisa jelasin lagi nggak kalo ada teman anda yang bertanya?.

: Bisa, bisa.

: Apakah anda yakin argumen yang anda sampaikan ketika menjelaskan
itu sebuah solusi buat teman-teman anda?.



S1 : Karena kebanyakan orang gak paham matematika tuh karena gak
paham sama soalnyaladi saya lebih pakai bahasa sehari-hari, bahasa
yang lebih mudah dipahami sama teman-teman saya. Kalau ngajarin
orang, yaudah pakai bahasa saya sendiri aja.

Identitas Responden 2:

Nama : TGH

Usia : 18

Kelas : X1I-6

Tanggal Wawancara : 09 April 2025

Transkip Wawancara:

P

S2

S2

S2

S2

S2

: Langkah pertama anda untuk memahami masalah di matematika ini
gimana?.

: Ngerangkum. Ini kan soal yang panjang-panjang. Jadi saya mencoba
ngerangkum di otak saya gitu. Supaya lebih gak tertekan dengan banyak
pertanyaan gitu. Terus coba-coba ingat rumus. Terus coba-coba
ngitung-ngitung gitu. Sebenarnya karena kurang latihan jadi banyak
ragu nya sih.

: Anda perlu gak sih nulis informasi penting di soal panjang kayak gini?.
: Perlu. Untuk meringkat waktu pengerjaan gitu menurut saya. Terus
supaya lebih gampang kerjanya juga. Karena kita udah tau inti dari
soalnya itu.”

: Cara anda pas untuk memastikan jawabannya itu benar gimana sih?

: Sebenarnya kalau di matematika itu kan diajarinya, dari nyelesain
permasalahan, dari rumus. Terus kalau gak salah saya pernah diajarin
cara tahu, dia ada hitungan lagi kalau misalnya mau ngecek jawaban
kita benar atau enggak. Tapi saya lupa. Pokoknya ada caranya. Cara
dikasih tahu cara untuk mengecek ulang. Kalau misalnya udah hafal
rumus atau hafal di materi itu, saya pede. Yang penting hafal rumus.
Yang penting latihan.

: Anda gimana sih cara menganalisis soal ini?

: Setelah saya baca soal di matematika ini, yang biasa diajarin dari SD
kali ya. Jadi tentuin dulu diketahui dari soalnya itu apa. Diketahui dari
rangkuman soal itu. Terus apa yang ditanyakan dalam soal. Terus
tinggal jawabannya dengan rumus di materi itu. Jawabannya sesuai
rumus.

: Terus cara anda memfilter informasinya gimana?.

: Merangkum aja sih, Kak. Inti-inti yang penting dalam soal.



S2

S2

S2

S2

: Apa langkah pertama yang anda lsayakan mengubah informasi dari
soal menjadi bentuk matematis?”

: Di nomor lima kan seorang penumpang. Langsung ambil intinya aja
ya? Intinya? Berarti dari sini? Iya. Dari nomor lima ini yang diketahui
dia memiliki dua kubus yang sama besar dan di setiap sisi kubus itu
terdapat angka 1 sampai 6. Terus ditanya dalam soal kemungkinan hasil
yang akan muncul jika kedua kubus jajar bersamaan berapa? Jadi
jawabannya diminta dibikin tabel sama diagram. Terus tabelnya itu saya
bikin ada tujuh kolom. Jadi gimana? Enam kolom. Tujuh. Jadi yang
tujuh. Jadi atas sama samping diisi untuk angka di kubus 1 sampai 6.
Jadi atas sama samping. Terus dari tabel itu kita ngisi kemungkinan dari
1,1 ngikutin dari tabel ini. 1,2 dan terusnya gitu. Jadi totalnya ada 36.
Terus untuk diagramnya saya bikin kayak gini. Jadi dari tabel saya
urutin lagi dalam bentuk ini sih. Diagram itu baru tabel. Iya benar. Tapi
itu bikin diagramnya.

: Terus yakin gak dari ide anda itu bisa menghasilkan jawaban yang
benar?.

: Yakin. Karena pasti kalau menentukan ide sampai tamat disitu. Jadi
udah pede duluan. Harus ketemu ujungnya.

: Apa yang pertama kali anda Isayakan untuk menjelaskan langkah-
langkah pemecahan masalah kepada orang lain?

: Ngejelasin dari awalnya dari rumus. Pemahaman materinya juga. Dari
awal. Berarti dari materinya dulu. Dari materi. Terus kita masuk ke soal.
Terus penentuan.

: Terus anda kira-kiranya bisa jelasin bagaimana anda mencari masalah
ini gak? Jadi dari awal sampai akhir.

: Karena PD udah ngerti, pas udah PD udah ngerti, pasti udah lancar.
Karena dari perhitungan soalnya saya udah ngikutin rumus, terus sudah
saya hitung ulang kalau hasilnya begini-begini tuh benar apa enggak
sesuai dengan jawaban saya atau enggak gitu.

Identitas Responden 3:

Nama
Usia
Kelas

- FS
118
: X1I-5

Tanggal Wawancara : 09 April 2025



Transkip Wawancara:

P

S3

S3

S3

S3

S3

S3

S3

: Pas anda baca soal ini. Kan soalnya panjang nih. Terus anda kan tadi
ngerasa cemas juga kan kalau ngeliat soal matematika. Yang pertama
kali anda Isayakan apa sih?.

: Yang pertama baca dulu soalnya pelan-pelan. Baca? Iya. Terus kayak
garis bawahin dulu. Kayak hal-hal yang pentingnya. Kayak angka-
angkanya gitu. Terus biasanya kayak masukin ke diketahui. Saya baca
lagi pertanyaannya itu apa. Terus saya masukin ke ditanya. Biar saya
gak usah baca berulang-ulang. Biar gak berulang-ulang.”

:Tadi kan tulis diketahui ditanya perlu gak?.

: Perlu. Biar saya gak perlu baca berulang-ulang. Sama biar tau buat
masukin ke rumusnya.

: Apa yang anda Isayakan untuk memastikan?

: Kalau misalkan ini soal yang ada di Google, paling saya ngerjain dulu
sendiri. Terus saya lihat jawabannya di Google itu sama atau enggak.
Biasanya sih gitu. Jadi ngeceknya di Google.

: Ada kesulitan enggak pas ngerjain?

: Saya lupa sama rumus-rumusnya. Lupa rumus, terus? Sama kendala
hitungnya sih kalau enggak ada kalkulator. Lupa rumus sama kendala
hitung. Kalau saya sih kalau rumus itu biasanya pas ulangan aja. Saya
hafalin-hafalin gitu.

: Biasanya cara anda menganalisis pertama kali itu gimana?.

: Yang kayak tadi sih, Kak. Saya giniin... Apa tuh giniin tuh? Garis
bawahin hal-hal yang penting. Kayak angka-angkanya sama
pertanyaannya. Terus? Dari itu doang sih, Kak. Saya baca awalnya
sekali. Sampai ditanya, ditanyain.

: Cara anda memfilter informasi yang diberikan?.

:Tadi kan garis bawah ini ya. Garis bawah ini hal-hal penting. Terus ada
lagi nggak? Kayak cari tahu rumus. Oke. Cari tahu rumus yang penting.
Terus anda bisa nggak sih langsung. Misalkan anda ngeliat nomor 1 deh.
Terus anda bisa nggak mengidentifikasi langsung hal-hal pentingnya?
Bisa. Bisa?.

: Langkah pertama yang anda Isayakan untuk mengubah informasi dari
soal menjadi bentuk matematik?

: Kan di soalnya itu di sebuah sekolah terdapat 20 siswa kelas X yang
mengikuti olimpiade matematika. Nggak jadi itu saya masukin di
diketahui 20 siswa mengikuti olimpiade matematika. Terus disini ada
lagi diketahui 8 siswa berasal dari jurusan IPA dan 12 siswa dari IPS.
Dari 8 siswa jurusan IPA, 6 diantaranya itu mengikuti olimpiade



S3

S3

S3

S3

matematika. Jadi saya tulis ya 8 siswa dari IPA, 6 diantaranya mengikuti
olimpiade matematika. Terus sedangkan dari 12 siswa jurusan IPS, 8
siswa diantaranya mengikuti olimpiade matematika. Saya tulis 12 siswa
dari IPS, 8 diantaranya mengikuti olimpiade matematika.

: Terus anda ada yang digambar gak? Nih tabel. Sekiranya tabel itu
membantu gak untuk ngeluarin jawaban bawahnya?.

: Kan kalau ini saya cuma nyalundah sini aja. Jadi ya lumayan kebantu
sih. Kebantu sama tabel ini? Iya kebantu.

: Terus anda yakin gak atas ide yang anda buatkan?.

: Enggak yakin. Karena saya kurang paham juga kalau yang tabel-tabel
ini. Jadi dengan tabel aja gak yakin?.

: Apa yang anda Isayakan pertama kali pas jelasin?.

: Kalau emang harus buat maju saya maju. Saya maju dengan jawaban
seadanya, dengan hitungan seadanya saya. Masalah benar atau enggak
ya.

: Terus anda bisa bertanggungjawab atas penjelasan anda?

: Gak bisa. Karena saya pun masi melihat jawaban teman saya.



Lampiran 6 : Dokumentasi Pendukung

A. Proses Validasi di beberapa sekolah




Lampiran 7 : Hasil Analisis Data

Subject Indicators

1 2 3 4
S1 S1 does not The analysis S1 is unable to S1 was able to
demonstrate indicator score convert solve the

comprehension is 0 because S1 important problem
of the is wunable to information into accurately and
mathematical accurately various efficiently, so
information analyse the mathematical the score for the
and concepts information in forms, resulting communication
presented in the the question and in a score of 0 indicator is 3.
question, so the organise it into for the The strategy
score for the smaller representation ~ used was both
comprehension components. indicator. appropriate and
indicator is 0. effective. ~ The

solution
produced was
complete  and

accurate.
However, S1

acknowledged
that the answer
belonged to
someone else.
S2 S2 has S2 is unable to S2 score for the The

achieved a recognise representation ~ communication
score of 3 for patterns and indicator is 3 indicator score
the relationships because theycan is 1 because,
comprehension between use different although S2
indicator information mathematical solved problems
because they components, tools, such as quite accurately,
have which results in equations, they were not
demonstrated a a score of 1 for tables, graphs very efficient.
good the analysis and diagrams, to The strategies
understanding  indicator. clearly and employed were




Subject Indicators

1 2 3 4
of the effectively either
information represent inappropriate or
and information. ineffective. The
mathematical solutions
concepts produced were
presented in the either
question. incomplete  or

inaccurate.

S3 S3 has The score forthe S3 score for the The score for the
achieved a analysis representation communication
score of 3 for  indicator is 3 indicator is 3 indicator is 3
the because S3 can becausetheycan because S3 can
comprehension clearly identify use different explain
indicator pattgrns ' and mathematical solutiong clearly
because they relationships tools,' such as and in a
have between ‘ equations, structured

information tables, graphs manner.
demonstrated a components, as and diagrams, to Although  the
good . well as clearly and explanations are
understanding accurately effectively understandable,
of the identifying  or represent they require
information formulating information. some cognitive
and questions effort to
mathematical relating to comprehend.
concepts important  and
presented in relevant

problems.

the question.
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