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Abstract

This study is motivated by the persistently low level of students’ mathematical problem-solving ability
in the topic of sequences and series, despite its importance in the senior high school mathematics
curriculum. The purpose of this study is to identify and describe factors that inhibit students’ problem-
solving ability in sequences and series at SMA Negeri 2 Indramayu from the perspectives of
mathematics teachers. This research employed a descriptive qualitative approach involving several
mathematics teachers at SMA Negeri 2 Indramayu. Data were collected through semi-structured
interviews focusing on instructional methods, internal and external inhibiting factors, strategies
implemented by teachers, and an overview of students’ problem-solving abilities. The findings indicate
that teachers use a variety of instructional methods, including direct instruction, deep learning
approaches, STAD-type cooperative learning, visual approaches, and GeoGebra; however, their
implementation is constrained by time limitations and classroom conditions. Internal inhibiting factors
include low learning motivation, students’ reluctance to engage, weak mastery of basic concepts, and
difficulties in understanding word problems. External factors include limited learning facilities, less
conducive classroom environments, and restricted instructional time. Teachers attempt to overcome
these obstacles through interactive media, e-modules, educational games, personal approaches,
scaffolding, and visualization, although these strategies have not yet been implemented optimally. These
findings emphasize the need for more systematic, problem-solving-oriented lesson planning in teaching
sequences and series.

Keywords: inhibiting factors, learning motivation, problem-solving ability, sequences and series,
teachers’ perspectives.

1. Introduction

Mathematical problem-solving ability is one of the primary objectives of mathematics
instruction at the senior high school level, as through problem-solving activities students are
trained to think critically, logically, creatively, and systematically when facing various
situations. According to Amalina (2023), in educational contexts, problem solving is not merely
understood as the ability to obtain correct answers, but also as a means of developing deeper
conceptual understanding and connecting diverse mathematical ideas. The senior high school
mathematics curriculum therefore positions problem solving as a core competency that should
be embedded in all topics, including those related to patterns, algebra, and applications.

Among these topics, sequences and series occupy a crucial position because they are not
only related to numerical patterns but are also strongly connected to the concepts of functions,
limits, and applications in finance, science, and technology. Amalina (2023) emphasizes that
through sequences and series, students are expected to recognize patterns, construct
generalizations, and model real-world situations into analyzable mathematical forms. This topic
also requires the integrated use of verbal, numerical, and symbolic representations, making it
highly relevant as a medium for developing mathematical problem-solving ability. Therefore,
mastery of sequences and series is not only important for achieving curriculum competencies,

) 326

Gema Wiralodra is licensed under a Creative Commons Attribution 4.0 International License


http://u.lipi.go.id/1488434221
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra
http://u.lipi.go.id/1488434221
mailto:Dinanfadila@unwir.ac.id
mailto:denni.ismunandar@unwir.ac.id
mailto:denni.ismunandar@unwir.ac.id

Gema Wiralodra, 16(2), 326 — 338 p — ISSN: 1693 — 7945
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra e — ISSN: 2622 — 1969

Orginal Article

but also strategic in equipping students with higher-order thinking skills needed for further
education and real-life contexts.

However, in classroom practice, many students still experience difficulties when dealing
with sequences and series, particularly when solving word problems that require more than
simple formula substitution. Students often make errors in identifying the type of sequence or
series, determining the first term, common difference, or ratio, and selecting appropriate
formulas for the nth term or the sum of the first n terms. These errors indicate that students’
conceptual understanding of sequences and series has not been firmly established and remains
dominated by procedural memorization. Difficulties become more evident in word problems,
where students are required to translate textual information into mathematical models. Many
students fail to clearly identify what is given and what is being asked, resulting in unfocused
and ineffective solution strategies. As noted by Saifurrisal (2022), students also tend to rarely
review their solutions, either in terms of computational accuracy or consistency with the
problem context. This condition suggests that obstacles in problem solving related to sequences
and series are multilayered, encompassing conceptual understanding, modeling skills, and
reflective habits during and after the problem-solving process.

These difficulties cannot be separated from the influence of both internal and external
factors that affect students’ learning processes. From an internal perspective, problem-solving
ability is closely related to learning motivation, interest in mathematics, attitudes toward
challenging problems, and students’ learning habits (Izzah et al., 2022). Low motivation and
passive learning attitudes often lead students to avoid active engagement in problem-solving
activities and rely solely on examples provided by the teacher. In addition, weak mastery of
basic concepts and prerequisite knowledge—such as algebraic operations and pattern
recognition—makes it difficult for students to connect problem information with relevant
sequence and series concepts. From an external perspective, limited learning facilities, less
conducive classroom environments, restricted instructional time, and learning resources that
emphasize procedural practice further limit students’ opportunities to engage in meaningful
problem-solving activities. A comprehensive understanding of the interaction between these
internal and external factors is therefore essential as a foundation for more effective
instructional planning.

Preliminary findings from interviews with mathematics teachers at SMA Negeri 2
Indramayu reinforce this perspective. Teachers reported that students’ problem-solving ability
in sequences and series tends to be low, especially when dealing with word problems and non-
routine tasks. Teachers observed that students often memorize formulas without understanding
the underlying concepts, read problems carelessly, and are reluctant to attempt alternative
strategies when encountering difficulties. Teachers also highlighted inhibiting factors such as
low learning motivation, passive attitudes, weak mastery of basic sequence and series concepts,
limited supporting facilities, occasionally unconducive classroom conditions, and insufficient
time to implement problem-based learning approaches. Teachers’ direct experiences in
classroom instruction provide strong indications that obstacles to problem solving in sequences
and series constitute a real and significant issue that requires systematic investigation.

Based on these considerations, this study focuses on analyzing the factors that inhibit
students’ problem-solving ability in sequences and series at SMA Negeri 2 Indramayu from the
perspectives of mathematics teachers. The objectives of this study are to identify and describe
internal inhibiting factors—such as motivation, attitudes, and mastery of basic concepts—as
well as external factors related to facilities, classroom conditions, instructional time, and
teaching practices. In addition, this study seeks to describe how teachers interpret and explain
these obstacles within the context of daily classroom instruction. The findings are expected to
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serve as a reference for teachers, schools, and other stakeholders in designing more systematic
and problem-solving-oriented instructional strategies for teaching sequences and series.

2. Method
2.1 Research Design

This study employed a qualitative approach with a descriptive research design. This
approach was chosen because the focus of the study was on gaining an in-depth understanding
of mathematics teachers’ perspectives regarding the factors that inhibit students’ problem-
solving ability in the topic of sequences and series, rather than on measuring numerical
variables or testing hypotheses. According to Winata, Widiyasari, and Amami (2025),
descriptive qualitative research allows phenomena to be described in a detailed and contextual
manner, enabling a more comprehensive portrayal of teachers’ experiences and interpretations
of students’ learning difficulties and classroom conditions.

2.2 Research Participants

The participants of this study were mathematics teachers teaching at SMA Negeri 2
Indramayu. The number of teachers involved was determined based on availability and the
representativeness of teaching experience, for example, three teachers who taught classes
covering the topic of sequences and series. The general criteria for participants included having
experience teaching mathematics at the senior high school level in recent years, having taught
or currently teaching sequences and series, and being willing to provide open and detailed
information related to instructional practices and students’ learning difficulties. Participants
were selected purposively to ensure that the data obtained were relevant to the focus of the
study.

The research was conducted at SMA Negeri 2 Indramayu as the empirical context of the
study. This school is a secondary education institution whose curriculum includes sequences
and series at the appropriate grade level (e.g., Grade XIl), making it a suitable setting for
examining obstacles to students’ problem-solving ability in this topic. The instructional context
considered in this study included classroom learning processes, teachers’ instructional practices
in teaching sequences and series, and general characteristics of students’ responses to problem-
solving tasks.

2.3 Data Collection Techniques

The primary data collection technique in this study was semi-structured interviews with
mathematics teachers. The interviews were conducted using an interview guideline developed
in the form of an interview matrix covering several aspects: (1) instructional methods and
approaches used by teachers in teaching sequences and series (e.g., lecturing, deep learning
approaches, STAD-type cooperative learning, visual approaches, and the use of GeoGebra); (2)
internal student factors that, according to teachers, inhibit problem-solving ability, such as
motivation, passive attitudes, weak mastery of basic concepts, and difficulties in understanding
word problems; (3) external factors, including learning facilities, classroom conditions, and
time constraints; (4) strategies implemented by teachers to address these obstacles, such as the
use of interactive media, e-modules, educational games, personal approaches, scaffolding, and
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visualization; and (5) teachers’ overall perceptions of students’ problem-solving ability in
sequences and series. Semi-structured interviews were chosen to provide a clear framework of
questions while allowing teachers the flexibility to elaborate on their experiences and
perspectives.

Data analysis followed the general stages of qualitative data analysis, namely data
reduction, data display, and conclusion drawing. According to Putri et al. (2025), during the
data reduction stage, interview results were transcribed and read repeatedly to identify
information relevant to the research focus. The data were then coded and grouped into thematic
categories, such as “instructional methods,” “internal factors,” “external factors,” “teacher
strategies,” and “‘students’ problem-solving ability.” In the data display stage, these categories
were organized into narrative descriptions and, where necessary, concise matrices to facilitate
the identification of patterns and comparisons among teachers. Conclusions were drawn
gradually by interpreting relationships among categories, identifying consistent patterns in
teachers’ perspectives, and formulating findings that addressed the research objectives.

Data trustworthiness was ensured through source triangulation. According to Nurtamam
and Jannah (2025), triangulation was conducted by comparing and contrasting information
obtained from multiple mathematics teacher participants, ensuring that the findings were not
based on a single informant’s perspective. In addition, consistency within and across interview
responses was examined to minimize overly subjective conclusions (Ediyanto et al., 2025).
Where necessary, follow-up clarification was conducted with participants to ensure that
interpretations aligned with their intended meanings and experiences. Through these
procedures, the findings were expected to achieve an adequate level of credibility and
dependability.

29 ¢¢ 2 ¢

2.4 Instrument
Teacher Interview

Tabel 1.
Teacher Interview Guide Indicators
No Dimensions Question Indicator Interview Questions
As long as you teach row and series
Teaching Explain the method of | material in PPL activities, what approach
1 | Approaches and | teaching rows and or method do you use most often? And
Methods sequences and why what is your reason for choosing the
method?
. According to your experience durin
Conceptual |dentify the parts of PPL, Whigh pgrts of tﬁe line and ser?es

2 | Difficulties by the materl_al that material are the most difficult for students
students find most

" .
Students difficult to understand to un_derstand. Why do you think that
part is an obstacle for them?

How do you guide students when they

Explain how to guide

Guidance in . . have difficulty choosing strategies in
students in choosing a .
3 | Problem . solving row and sequence problem-
. problem-solving . . .
Solving strate solving, especially non-routine problems
9y or story problems?
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No Dimensions Question Indicator Interview Questions
Identify obstacles What are some of the obstacle_s you
. X encounter in class when teaching rows
Obstacles in when teaching rows
4 . . and rows? Do these obstacles come from
Learning and rows in the . o
student readiness, classroom conditions,
classroom : .
learning media, or other factors?
Explain the main In your opinion, what factors have the
5 Low Problem- | factors of students' most influence on students' low problem-
Solving Factor | low problem-solving solving skills in row and series material?
skills Please explain the reason.
. , How do you see students' ability to
Explain students
. . understand story problems related to rows
Understanding | ability to understand L
6 and sequences? Are they able to identify
the Story and model story . . ; L
important information and translate it into
problems .
mathematical models?
Strategies for Explain strategies to During PPL, what strategies do_ you use
. help students to help students overcome barriers in
Overcoming .
7 Learning overcome conceptual | understanding concepts and procedural
. and procedural steps in line and sequence materials? Is
Barriers : -
barriers the strategy effective?
In your experience, what kind of support
Support for . .
8 | Improved Support for Ir_nproved do students n(_aed to improve their _
, Troubleshooting problem-solving skills on row and series
Troubleshooting material?

2.5 Data Analysis

Data analysis in this descriptive qualitative study was conducted through several stages,
namely data collection, data reduction, data display, analysis, description of findings, and
conclusion drawing, with a focus on identifying factors that inhibit students’ problem-solving
ability in the topic of sequences and series at SMA Negeri 2 Indramayu. Data were primarily
collected through semi-structured interviews with mathematics teachers and were
supplemented by relevant documentation related to instructional practices and the assessment
of students’ problem-solving ability.

After data collection, data reduction was carried out by transcribing the interview
recordings, reading the transcripts repeatedly, and selecting information that was relevant to the
research focus, such as instructional methods, internal and external inhibiting factors, teacher
strategies, and descriptions of students’ problem-solving ability. The reduced data were then
presented in the form of thematic narratives and, where necessary, concise tables or matrices to
facilitate the identification of patterns and key categories related to factors inhibiting problem-
solving ability.

The analysis process was conducted in depth to examine how motivation, learning
attitudes, mastery of basic concepts, learning facilities, classroom conditions, instructional time,
and teaching practices contributed to the emergence of obstacles at each stage of problem
solving in sequences and series. The findings were then described in detail to portray the actual
conditions experienced by both students and teachers at SMA Negeri 2 Indramayu. Conclusions
were drawn based on a holistic interpretation of the data by linking the analytical results to
theoretical perspectives on mathematical problem-solving ability and the factors influencing it,
thereby producing a comprehensive understanding of the factors that inhibit students’ problem-
solving ability in the topic of sequences and series.

O
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3. Result and Discussion
A. RESULTS
Teacher interviews
The interview was held on November 17, 2025 at SMAN 2 Indramayu with the subject
of PPL students mathematics because the material of rows and arithmetic series has been taught
to students
The results of the interview:
Figure 1
Interview Method

Use of GeoGebra

Lecture Method
Deep Learning Method

= 1:1 Method

Visual Approach

Basic Example Scaffolding |

Based on Figure 1, the results of the teacher's interviews, the learning methods in the row
and series materials are quite diverse, including lecture methods, DEEP LEARNING
approaches, STAD-type cooperative methods, visual approaches, scaffolding through basic
examples, and the use of Geogebra software as a supporting medium. This variety of methods
shows that teachers seek to tailor learning to the characteristics and needs of students, from
direct explanations to active involvement of students in group discussions and visual
exploration, so that the concepts of rows and sequences are understood not only procedurally,
but also conceptually.

Meaningfully, the combination of these various methods illustrates the importance of the
flexibility of teaching strategies to support the development of students' problem-solving skills
in row and series materials. The visual approach and use of Geogebra help students build a
mental picture of patterns and relationships between tribes, scaffolding with basic examples
provides a gradual structure of thinking, while the STAD and DEEP LEARNING methods
encourage interaction and deepening of understanding through cooperation and discussion. This
effort is expected to reduce students' dependence on mere memorization of formulas and lead
them to a more meaningful understanding of the problem situation at hand
Figure 2
Internal Factors Interview

. Internal Factors |

. Abstract Rotaticn Concapt |

Confusion About Rotation
Direction

. Weak Basic Coordinate Skills |
-—

Confusion About Point > 1:2 Internal Factors
Transformation

. Students” Laziness A./'

Limited Conceptual
Understanding
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In Figure 2, internal factors from the results of teacher interviews contain several aspects
of weaknesses in students that hinder problem-solving skills. The teacher highlighted that basic
mathematical factors and limited understanding of concepts make it difficult for students to
connect the information of the problem with the concept of the right rows and sequences. In
addition, students' laziness weakens the willingness to read the questions carefully and try
different strategies when experiencing difficulties.

The teacher also explained that weak basic coordinates, confusion about point changes,
direction of rotation, and concepts of rotation that are considered abstract indicate that some
students have difficulty understanding spatial representations and transformations, which has
an impact on their ability when questions of rows and series are associated with a coordinate or
visual context. Overall, these internal factors suggest that problem-solving barriers are not only
related to the memorization of formulas, but also concern attitudes, mastery of prerequisites,
and the ability to interpret object changes in a mathematical context.

Figure 3
External Factors Interview

. Classroom Facilities |

l Timne Limitation |

. Classroom Condi:N

y_—______—%[ = 1:3 External Factors ]

. Lack of Classroocm CﬂndV

. Rotation Center Mot at (0,0) |

. Uncommon Angle Difficulty |

Based on Figure 3, the category of external factors in the interview results showed that
the mathematics teacher identified a number of conditions outside the students that also
hindered the problem-solving ability in row and series material. Limited classroom facilities
are considered to reduce the opportunity to use varied media and learning resources, making
the concept of rows and rows difficult to concretize through visual or interactive aids. The
limited learning time is also an obstacle, because teachers are more directed to complete
material and provide routine exercises, so that the space for deepening concepts and practicing
non-routine problem-solving problems is relatively narrow.

In addition, less conducive classroom conditions are described as significant factors, such
as a noisy atmosphere, student attention that is quickly distracted, and challenging classroom
management when the material demands high concentration. In these situations, students have
difficulty maintaining focus when dealing with complex row and series problems, including
when the questions involve unusual angles or reference points that require more careful
reasoning. This combination of facilities, time, and classroom conditioning ultimately
reinforces the internal barriers students already have and reduces the quality of their experience
in practicing in-depth problem-solving.
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Figure 4
Strategy and Effectiveness Interviews

l Fe e T ST e ]

S~

l Effective Visualization

Independent GeoGebra
Visualization

l Teaching Point Plotting ]

l Visualization Student Worksheet ]
k\_i—. = 1:4 Strategies and Effectiveness

.///b
I Personal Apmch/

I Repetition Strategy ]

l Emodules and Games

l Interactive Media Strategy ]

As shown in Figure 4, the strategy and effectiveness categories show that teachers apply
a variety of efforts to help students overcome barriers in understanding and problem-solving to
row and sequence material. The prominent strategies are the use of visualization through
visualization worksheets, teaching point drawing, and the use of GeoGebra for independent
visualization, which aims to build a concrete and intuitive representation of patterns and
changes in point positions. Teachers also apply scaffolding by providing step-by-step help,
ranging from simple examples to more complex problems, and assess that this strategy is
effective in guiding students to understand problem-solving steps in a more structured way.

In addition to this cognitive approach, teachers rely on affective strategies and learning
reinforcement such as a personal approach, a strategy to repeat material that has not been
mastered, and the use of e-modules and games as part of an interactive media strategy. A
personalized approach allows teachers to build closeness with students so that they are more
courageous to ask questions and express difficulties, while repetition of the material helps to
close the gaps of basic concepts that are still weak. The use of e-modules, games, and interactive
media is considered to be able to increase student involvement and motivation, so that the
learning atmosphere becomes more interesting and supports the gradual improvement of
problem-solving skills.

Figure 5
Support Interviews

I Teacher’s Affective Support

Support Through Personal [: 1:5 Support ]
Approach
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In Figure 5, it can be seen that, the support category describes the important role of
teachers in providing affective assistance and a personal approach to students who have
difficulty solving problems with row and row material. The teacher explained that the approach
as a friend and support through a personal approach is carried out so that students feel more
comfortable asking questions, telling about their difficulties, and dare to try problem-solving
strategies without fear of being blamed.

This form of affective support includes providing encouragement, positive reinforcement,
and the teacher's willingness to accompany students more intensively when they face
challenging problems. Through these efforts, teachers hope to increase student motivation,
confidence, and involvement in the learning process, so that internal obstacles such as fear,
anxiety, and laziness can be reduced and students' problem-solving skills in row and series
materials can develop more optimally.

Figure 6
Problem-Solving Skills Interview

. Understanding of Word Problems |

l Formula-Only Orientation |

l Wrong Rotation Dir;N‘

.——/—4__.[_— 1:6 Problem-Solving Ability ]
plication |

l Difficult Coordinate Ap| ///'

l Depends on Problem Level |

. Diverse Abilities |

Figure 6 describe the category of problem-solving ability shows that teachers view
students' abilities in row and series material very diverse and highly dependent on the level of
difficulty of the questions given. Students are generally still able to solve routine problems that
directly use formulas, but begin to experience difficulties when the questions require deeper
understanding, such as the application of coordinates or more abstract contexts. The teacher
revealed that some students still make mistakes in applying coordinates, make rotation direction
errors, and have difficulty interpreting changes in point positions, so the mathematical modeling
needed to solve the problem is inappropriate.

In addition, the learning orientation of many students is still centered on memorizing
formulas, not on understanding meaning and problem-solving steps. Students often only look
for formulas that are considered appropriate without understanding the relationship between
quantities in the problem, especially in the question of row and series stories. The teacher
considers that the understanding of the story is still low; Students are less able to identify known
and questioned information, so the chosen solution strategy is not directed and the answers
generated are often out of context. This condition shows that students' problem-solving skills
have not developed optimally, both in terms of understanding concepts, procedural skills, and
the ability to interpret problem situations.

B. DISCUSSION

The internal and external factors identified in the interview can be understood as
inhibitors at every stage of the row- and series problem-solving process, from understanding
the problem to re-examining the solution. Students’ low motivation and lack of engagement in
mathematics are often associated with poorer problem-solving outcomes and reduced
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persistence when tasks become difficult (Schukajlow et al., 2021; Middleton et al., 2022).
Research shows that students’ motivation plays a mediating role in how they approach word
problems and persist in solving them, thereby influencing their ability to interpret problem
situations and engage meaningfully with solution strategies (Strohmaier et al., 2020).

Weak mastery of basic mathematical concepts and prior knowledge has been consistently
linked to difficulties in solving complex problems, as students struggle to recognize key features
of problems, identify relationships, and connect procedures to underlying meaning (\VVerschaffel
et al., 2020). This finding aligns with research highlighting that cognitive readiness and
conceptual understanding are critical prerequisites for successful mathematical problem solving
(Capone et al., 2021). External conditions, such as classroom environment, limited instructional
time, and lack of rich representations, further compound these challenges by restricting the
range of learning experiences and instructional approaches available to students (Weigand et
al., 2022).

In these contexts, teaching strategies that support understanding and engagement—such
as visualization, scaffolding, instructional supports, and interactive learning tasks—can help
reduce students’ cognitive and affective load during problem solving (Middleton et al., 2022).
Empirical evidence suggests that inquiry-based and learner-centered instructional approaches
enhance problem-solving skill development by promoting deeper conceptual connections,
strategic thinking, and student agency in mathematics learning (Schukajlow et al., 2021).

For example, visualization through concrete models, diagrams, or digital tools supports
the construction of mental representations that help students interpret patterns and relationships
without over-reliance on rote formula application (Verschaffel et al., 2020). Similarly,
scaffolding that progresses from simple examples to more complex tasks provides structure to
students’ thinking processes and supports systematic development of solution strategies
(Middleton et al., 2022).

Personalized support, teacher—student interaction, and the use of interactive media have
also been associated with increased engagement and confidence, as students receive tailored
feedback and opportunities to explore alternative strategies in a supportive learning
environment (Weigand et al., 2022).

The interview findings further emphasize the importance of mathematical literacy,
including reading comprehension and conceptual reasoning, as central components of effective
problem solving. Many students experience difficulties in interpreting mathematical texts,
identifying known and unknown information, and connecting this information to relevant
concepts, which reflects broader findings that instructional approaches emphasizing procedures
over meaning weaken students’ problem-solving performance (Capone et al., 2021; Strohmaier
et al., 2020).

Within this framework, improving problem-solving ability in sequences and series
requires simultaneous attention to both internal and external inhibiting factors, as well as a
sustained commitment to student-oriented instructional design. Motivation, conceptual
readiness, classroom conditions, and instructional time interact to shape students’ engagement
with word problems and influence their overall achievement. Therefore, strategies that
systematically integrate supportive pedagogies into instructional planning are essential for
fostering sustainable improvements in students’ mathematical problem-solving capacity
(Schukajlow et al., 2021; Weigand et al., 2022).

The findings of this study indicate that low motivation and weak self-regulation constitute
major inhibiting factors affecting students’ engagement at every stage of the mathematical
problem-solving process, particularly in sequence and series topics. This result is consistent
with the study by Rittle-Johnson et al. (2021), which emphasized that motivation and self-
regulation play crucial roles in helping students monitor their problem-solving progress and
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evaluate the strategies they employ. However, the present study extends these findings by
demonstrating that low motivation not only reduces students’ persistence but also leads to
reluctance in reading, understanding, and interpreting problems thoroughly from the initial
stage of problem solving.

Such motivational limitations have direct implications for students’ use of prerequisite
knowledge, which was also identified in this study as a significant barrier. This finding aligns
with the work of Cai et al. (2020), who reported that students’ failure to connect prior
knowledge with new contexts encourages the mechanical application of procedures without
conceptual understanding. Unlike Cai et al. (2020), which emphasized knowledge transfer, this
study highlights that weak mastery of fundamental concepts further hinders students’ ability to
recognize patterns, relationships between terms, and the underlying structure of sequences and
series in a meaningful way.

The interaction between low motivation and limited prerequisite knowledge becomes
increasingly complex when associated with low mathematical literacy, particularly in
understanding word problems. The findings of this study reinforce the OECD (2021) report,
which noted that limited mathematical literacy constrains students’ ability to interpret
contextual situations and connect them to appropriate mathematical representations. This study
complements that report by showing that literacy difficulties are exacerbated when instruction
is overly oriented toward formula memorization, resulting in students being unaccustomed to
systematically identifying given information and what is being asked.

In addressing these challenges, this study underscores the importance of visualization and
the use of representations in mathematics instruction. This finding is consistent with Hwang et
al. (2021), who stated that visual representations help students organize information and reduce
cognitive load during mathematical problem solving. However, the present study extends this
perspective by demonstrating that visualization does not automatically enhance students’
understanding unless it is accompanied by explicit conceptual guidance and systematic teacher
scaffolding, particularly in topics that require pattern modeling such as sequences and series.

Beyond internal factors and instructional strategies, this study also highlights the role of
the learning environment and instructional design as external factors influencing problem
solving. This finding is consistent with Holzberger et al. (2020), who showed that learning
environment quality, time constraints, and instructional support affect the depth of students’
cognitive engagement. This study further adds that, within the context of sequences and series,
limitations in classroom conditions and learning facilities directly restrict students’
opportunities to explore non-routine problems, causing the problem-solving process to remain
largely at a procedural level.

4. Conclusion

This study concludes that students’ problem-solving ability in the topic of sequences
and series at SMA Negeri 2 Indramayu is hindered by an interrelated combination of internal
and external factors. Internally, the main obstacles include low learning motivation, passive or
reluctant attitudes when facing problems perceived as difficult, weak mastery of basic
mathematical skills, and limited conceptual understanding of sequences and series.

Students tend to rely on memorizing formulas without comprehending the underlying
meanings and relationships among quantities, which leads to difficulties in solving word
problems and transforming verbal information into mathematical models. As a result, many
students struggle at the initial stages of problem solving, are unable to plan solution strategies
systematically, and rarely engage in reviewing or verifying their answers.

From an external perspective, the major inhibiting factors identified include limited
learning facilities, less conducive classroom environments, and insufficient instructional time
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to develop problem-solving-oriented learning. Suboptimal facilities and learning resources
restrict the variety of media and activities that can be used to concretize concepts of sequences
and series or to present non-routine problems in engaging ways. Noisy classroom conditions
and heterogeneous student abilities further disrupt students’ focus when addressing word
problems that require high levels of concentration. At the same time, pressure to complete the
syllabus encourages teachers to prioritize routine exercises over conceptual deepening and
contextual problem-solving activities. Under these conditions, students’ problem-solving
ability becomes highly dependent on the level of task difficulty—relatively adequate for routine
problems but weak for non-routine tasks.

Another important conclusion is that teachers have implemented various strategies to
mitigate these obstacles, including visualization, scaffolding, personal approaches, affective
support, and the use of interactive media, e-modules, and educational games. These strategies
have been shown to assist some students in developing more concrete conceptual
understanding, increasing their willingness to ask questions, and fostering greater interest in
mathematics learning. However, their implementation has not yet been fully systematic or well
integrated into long-term instructional planning. Thus, the objectives of this study—to identify
and describe factors inhibiting students’ problem-solving ability in sequences and series at
SMA Negeri 2 Indramayu—nhave been achieved, while also highlighting the need to strengthen
instructional strategies that emphasize conceptual understanding and word-problem
comprehension to support more optimal development of students’ problem-solving ability.

5. References

Amalina, Ijtihadi Kamilia. 2023. “Heliyon Cognitive and Socioeconomic Factors That
Influence the Mathematical Problem-Solving Skills of Students.” 9(December 2022).
doi:10.1016/j.heliyon.2023.e19539.

Amsari, Dina. 2022. “Development of a Local Instructional Theory for the Sequences and
Series Concept Based on Contextual Teaching and Learning.” 6: 434—49.

Cai, J., Hwang, S., Jiang, C., & Silber, S. (2020). Problem-posing research in mathematics
education: Some answered and unanswered questions. Journal for Research in
Mathematics Education, 51(4), 413-425. https://doi.org/10.5951/jresematheduc-2020-
0043

Capone, R., Filiberti, F., & Lemmo, A. (2021). Analyzing difficulties in arithmetic word
problem solving: An epistemological case study. Education Sciences, 11(10), 596.
https://doi.org/10.3390/educsci11100596

Ediyanto, Ediyanto, Zulkipli Zulkipli, Asep Sunandar, and Melor Yunus. 2025. Triangulation
in Educational Research : A Literature Review. Atlantis Press SARL. doi:10.2991/978-2-
38476-370-2.

Holzberger, D., Praetorius, A.-K., Seidel, T., & Kunter, M. (2020). Identifying effective
teachers: The relation between instructional quality and student achievement. Educational
Psychology Review, 32, 101-132. https://doi.org/10.1007/s10648-019-09513-4

Hwang, G.-J., Wang, S.-Y., & Lai, C.-L. (2021). Effects of a concept mapping-based problem-
posing approach on students’ mathematical problem solving. Educational Technology &
Society, 24(2), 77-91.

Irawati, Sri, Sri Indriati Hasanah, Moh Zayyadi, and Arifatul Melinda Zein. 2022. “Jurnal
Pendidikan MIPA.” 23(March): 78-86.

Izzah, Latifatul, Muhammad Faslurrohman, Dian Permatasari, Pendidikan Matematika,
Universitas Islam, Negeri Sunan, and Kalijaga Yogyakarta. 2022. “STUDENTS °’
MATHEMATICS PROBLEM-SOLVING VIEWED FROM.” 4(2): 166-75.
doi:10.35316/alifmatika.2022.v4i2.166-175.

) 337

Gema Wiralodra is licensed under a Creative Commons Attribution 4.0 International License


http://u.lipi.go.id/1488434221
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra
http://u.lipi.go.id/1488434221

Gema Wiralodra, 16(2), 326 — 338 p — ISSN: 1693 — 7945
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra e — ISSN: 2622 — 1969

Orginal Article

Middleton, J. A., Tallman, J., Hatfield, N., & Davis, B. (2022). Recognizing, supporting, and
improving student perseverance in mathematical problem solving: The role of conceptual
scaffolding.  The  Journal of  Mathematical  Behavior, 66,  100965.
https://doi.org/10.1016/j.jmathb.2022.100965

Nurtamam, Mohammad Edy, and Ana Naimatul Jannah. 2025. “A Systematic Qualitative
Review of Teachers ’ Strategies in Enhancing Mathematical Reasoning in Elementary
Schools.” 9(2): 553-62. doi:10.31004/obsesi.v9i2.6189.

OECD. (2021). PISA 2021 mathematics framework. @ OECD  Publishing.
https://doi.org/10.1787/13c8a22c-en

Putri, P., Maharni, I. M., & Fauziyah, N. (2025). Analisis kemampuan pemecahan masalah
matematika berdasarkan tahapan Polya ditinjau dari self-efficacy peserta didik. Bilangan:
Jurnal llmiah Matematika, Kebumianian dan Angkasa, 3(5), 45-58.

Rachma, Andina Aulia, and Rizky Rosjanuardi. 2021. “Students’ Obstacles in Learning
Sequence and Series Using Onto-Semiotic Approach.” Mathematics Education Journal
15(2): 115-32. d0i:10.22342/jpm.15.2.13519.115-132.

Rittle-Johnson, B., Fyfe, E. R., Hofer, K. G., & Farran, D. C. (2021). Early math trajectories:
The importance of self-regulation and conceptual understanding. Developmental
Psychology, 57(4), 596-611. https://doi.org/10.1037/dev0001166

Saifurrisal, Ahmad Hasan. 2022. “Students’ Errors in Solving Sequences and Series Word
Problems Based on Problem-Solving Steps of Polya.” International Conference on Studies
in Education and Social Sciences 10(13): 89-100. www.istes.org.

Schukajlow, S., Leiss, D., Pekrun, R., Blum, W., Miller, M., & Messner, R. (2021). Strategy-
based motivation and mathematical problem solving: The role of enjoyment and self-
efficacy. Learning and Instruction, 74, 101447.
https://doi.org/10.1016/j.learninstruc.2021.101447

Siagian, Qania Agustika, and Tatang Herman. 2022. “Kesalahan Siswa Menyelesaikan Soal
Pola Bilangan , Barisan , Dan Deret Tipe HOTS Berdasarkan Teori Newman Ditinjau Dari
Gender Student Errors in Solving Number Patterns , Sequences , and Series HOTS Types
Based on Newman ’ s Theory in Terms of Gender.” 12(November 2021).

Strohmaier, A. R., Van Dooren, W., SeBler, K., Greer, B., & Verschaffel, L. (2020). What
makes a word problem difficult? ZDM - Mathematics Education, 52(1), 1-14.
https://doi.org/10.1007/s11858-020-01130-4

Verschaffel, L., Schukajlow, S., Star, J. R., & Van Dooren, W. (2020). Word problems in
mathematics education: A survey. ZDM - Mathematics Education, 52(1), 1-16.
https://doi.org/10.1007/s11858-020-01130-4

Weigand, H.-G., Trgalova, J., Tabach, M., Clark-Wilson, A., & Albano, G. (2022). The role of
digital tools in mathematics education: Challenges and opportunities. ZDM — Mathematics
Education, 54(6), 1193-1208. https://doi.org/10.1007/s11858-022-01371-x

Winata, Widia, Ririn Widiyasari, and Surya Amami. 2025. “Difficulties in Learning
Mathematics : Qualitative Studies Using NVivo 15.” 17.

) 338

Gema Wiralodra is licensed under a Creative Commons Attribution 4.0 International License


http://u.lipi.go.id/1488434221
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra
http://u.lipi.go.id/1488434221
https://doi.org/10.1787/13c8a22c-en
https://doi.org/10.1007/s11858-022-01371-x

