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Resumen 

En la resolución de problemas en general, y de problemas de enunciado verbal en particular 

los estudiantes manifiestan diferentes dificultades, algunas asociadas con la comprensión de 

textos. Se realizó una revisión de la literatura con los objetivos de identificar los tipos de 

estudios que han abordado la comprensión de textos durante la resolución de problemas, para 

reconocer elementos de la comprensión lectora y su incidencia en los procesos de resolución. 

Se analizaron 54 artículos publicados durante los últimos 42 años en revistas de educación 

matemática, psicología e investigación educativa siguiendo el protocolo PRISMA. Los 

estudios se clasificaron de acuerdo con la manera en que abordan las dificultades, los 

procesos de lectura, las características de los textos y las estrategias de evaluación o 
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intervención. Se identificaron algunas limitaciones de estos estudios y la necesidad de 

desarrollar investigaciones que profundicen en la manera en que los estudiantes leen y 

comprenden los enunciados de los problemas. Se concluyó que un adecuado proceso de 

lectura es una condición necesaria pero no suficiente para la resolución de problemas, por lo 

que se considera conveniente desarrollar investigaciones que aborden esta problemática y 

lleven a proponer acciones que favorezcan la comprensión, a través de estrategias de lectura 

y contextos significativos para los estudiantes. 

Palabras clave: Comprensión de textos, problemas de enunciado verbal, procesos de 

lectura, resolución de problemas, revisión de literatura. 

 

Abstract 

In general problem solving, and particularly in solving word problems, students display 

various difficulties, some of which are associated with text comprehension. This literature 

review aimed to identify the types of research that have addressed text comprehension in the 

context of problem solving, as well as to examine elements of comprehension and their 

influence on the solving process. A total of 54 papers published over the past 42 years in 

mathematics education, psychology, and educational research journals were analyzed 

following the PRISMA protocol. The studies were classified according to how they address 

difficulties, reading processes, text characteristics, and assessment or intervention strategies. 

Certain limitations of these studies were identified, along with the need for further research 

that explores in greater depth how students read and understand problem statements. The 

review concluded that an adequate reading process is a necessary but not sufficient condition 

for successful problem solving; therefore, it is recommended to conduct studies that address 

this issue and lead to proposing actions that foster comprehension through reading strategies 

and meaningful contexts for students. 

Keywords: Text comprehension, word problems, reading processes, problem solving, 

literature review. 
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Resumo 

Na resolução de problemas em geral, e em particular de problemas com enunciados, os alunos 

apresentam diversas dificuldades, algumas das quais relacionadas à compreensão textual. 

Realizou-se uma revisão da literatura para identificar os tipos de estudos que abordaram a 

compreensão textual durante a resolução de problemas, a fim de reconhecer elementos da 

compreensão leitora e seu impacto nos processos de resolução de problemas. Cinquenta e 

quatro artigos publicados nos últimos 42 anos em periódicos de educação matemática, 

psicologia e pesquisa educacional foram analisados seguindo o protocolo PRISMA. Os 

estudos foram classificados de acordo com a forma como abordam as dificuldades, os 

processos de leitura, as características do texto e as estratégias de avaliação ou intervenção. 

Algumas limitações desses estudos foram identificadas, bem como a necessidade de mais 

pesquisas que aprofundem a forma como os alunos leem e compreendem os enunciados dos 

problemas. Concluiu-se que um processo de leitura adequado é uma condição necessária, 

mas não suficiente, para a resolução de problemas. Portanto, considera-se aconselhável 

desenvolver pesquisas que abordem essa questão e levem à proposição de ações que 

promovam a compreensão por meio de estratégias e contextos de leitura significativos para 

os alunos. 

Palavras-chave: Compreensão textual, problemas com enunciados, processos de leitura, 

resolução de problemas, revisão da literatura. 
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Introduction 

Problem-solving is considered a priority skill in various educational systems, such as the 

Mexican one, as a key skill to be developed from basic education onward (Secretaría de 

Educación Pública, 2022), as it constitutes a tool for everyday life and a foundation for 

developing more complex learning (García et al., 2006). Authors such as Lindquist et al. 

(2017) understand problem-solving as the ability to resolve a wide variety of situations, 

which requires mathematical knowledge, its application, and reasoning of different types and 

levels of difficulty. Santos (2014) points out that problem-solving represents an alternative 

for developing different mathematical concepts within the school context. 
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Word problems used in basic education describe situations and pose questions that 

students can solve by applying mathematical operations to the data presented in the text 

(Verschaffel et al., 2000). These problems also involve cognitive processes associated with 

reading, comprehension, and modeling. Reading the problem statement is fundamental 

because it allows students to recognize the information presented and identify which data is 

relevant and which questions need to be answered. 

Students have been found to experience difficulties with problem-solving in general 

(Pimpenton & Nation, 2010) and with word problems in particular (Sanz et al., 2019). 

Swanson et al. (2008) mention that these difficulties arise in word problems even when 

students possess sufficient mathematical skills. Verzosa and Mulligan (2012) consider that 

these difficulties stem primarily from linguistic errors or difficulties in reading 

comprehension, which prevent children from transforming the problem statement into 

mathematical models. This has been the subject of numerous studies focusing on the 

development of reading comprehension and the identification of elements that influence 

comprehension, such as the mathematical concepts involved and the structure of the texts 

(Favier & Dorier, 2024). 

Given the role assigned to text comprehension in problem-solving as a source of 

difficulty during the problem-solving process, this article documents a literature review that 

includes research studying the influence of text comprehension on the process of solving 

word problems and that were published between 1983 and 2025. The objectives are to 

identify the types of research that have addressed text comprehension during problem-

solving, to recognize elements of comprehension and its impact on the problem-solving 

process. 

 

Conceptual framework 

Both the processes of reading and understanding texts and problem-solving are key concepts 

in the development of this review, so it is considered important to describe some theoretical 

elements related to these concepts for their study. 
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Reading and text comprehension processes 

Reading can be understood as a process through which a person deciphers a series of graphic 

symbols presented in a visual medium (Paradiso, 2008). This view considers the elementary 

levels of linguistic analysis, such as phonetics and phonology. To achieve effective reading 

that leads to comprehension, it is not enough to interpret the symbols or decode the words 

and achieve a literal understanding of the ideas that make up the text; readers must reconstruct 

the text and interpret it based on their prior knowledge (Fernández de Castro, 2013; León 

Cascón, 2009). Thus, it is recognized that reading processes develop in different stages, from 

recognizing the structure of a text to achieving its deep understanding through a dialogue 

between the author and the reader for the interpretation of the text. 

Kintsch (1998) provides a general framework for explaining the cognitive phenomena 

of comprehension, highlighting that it occurs through a process of construction and 

integration. From his perspective, comprehension can be said to occur when most elements, 

such as common terms, perceptions, concepts, emotions, memories, knowledge, beliefs, or 

goals, are meaningfully related by a reader and incorporated during the integration phase to 

give meaning to the text's information. Therefore, the process of reading and understanding 

texts consists of a construction based on the reader's existing knowledge. These elements 

allow us to recognize the cognitive processes involved in reading and understanding texts, 

and to investigate their role in solving word problems. 

 

Solving word problems 

Several authors have studied problem-solving processes. Alan Schoenfeld (1985) 

divides the problem-solving process into stages, ranging from analysis, design, exploration, 

implementation, and verification. On the other hand, when discussing word problems, there 

is the mathematization perspective, where the student translates the problem statement from 

natural language into a mathematical model (Jupri & Drijvers, 2016). 

The diversity in these approaches allows us to recognize the role given to 

understanding the problem statement. For Schoenfeld, understanding could be implicit in the 

problem analysis. From the mathematization perspective, the reading process leads to 

generating a mathematical model of the problem, in what De Lange (2006) calls horizontal 

mathematization. In both cases, understanding influences the actions taken to solve the 

problem, but from the mathematization perspective, the role of understanding is more clearly 

distinguished. 
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According to van Dijk and Kintsch (1983), problem-solving is based on three 

interrelated mental representations: the source text, the situation model, and the problem 

model. The source text refers to the exact structure and content of the text; the situation model 

refers to the reader's representation of the problem situation by linking the text's content with 

their prior knowledge; and the problem model is the representation of the problem's 

mathematical structure, in which arithmetic operations are performed to arrive at the solution 

(Kintsch, 1994; Nathan et al., 1992). 

 

Questions that guided the literature review 

To guide the literature review, a series of guiding questions were posed: 

● What types of research related to text comprehension in problem solving are 

identified in the literature? 

● In previous research, what relationship does text comprehension have with problem 

solving? 

● What elements of text comprehension influence the above relationships? 

● How is text comprehension assessed in problem solving in the analyzed research? 

 

Method 

To conduct the literature review, the PRISMA protocol was implemented, which aims to 

identify, evaluate, and comprehensively synthesize all relevant studies on a given topic 

(Petticrew & Roberts, 2006). These studies typically aim to answer a specific question, test 

a hypothesis, or compare results from different studies. The protocol's implementation 

consists of three phases: identification, screening, and inclusion of articles. 

 

First phase: search and identification of references in academic 

publications 

The search period for references was conducted from October 2024 to April 2025. Fifty-four 

digital articles published on digital platforms of publishers such as Springer and Elsevier, as 

well as institutional databases hosting specialized publications accessible through their 

search engines, were consulted. The search was conducted using keywords such as "text 

comprehension," "problem solving," and "reading" in both Spanish and English, as well as 
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combinations of these using the Boolean operator AND. Publications addressing reading, 

text comprehension, or problem solving processes in isolation were excluded from the 

review. 

 

Second phase: screening of identified references 

In the first phase of the search, 54 references were identified (Table 1). The abstracts and 

conclusions were then read, and the correspondence between the keywords and the search 

terms was verified. Selection criteria included references to text comprehension and problem-

solving in the abstract or conclusions, or the presence of these terms in the keywords. 
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Table 1references selected per publication and year 

Publication Year 
Selected 

references 

Acta Psychologica 2021 1 

University Minutes 2023 1 

AIEM - Research advances in mathematics education 2022 1 

American Educational Research Journal 2018 1 

Complex & Intelligent Systems 2024 1 

Conference: MADIF 2007 1 

Culture and Education 2018, 2021 2 

Discover Artificial Intelligence 2025 1 

Education Sciences 2021 1 

Educational Psychology 2008 1 

Educational Psychology Review 2024 1 

Educational Studies in Mathematics 
2013, 2022, 

2023, 2024 
4 

European Journal of Educational Research 2024 1 

European Journal of Psychology of Education 2024 3 

Humanities & Social Sciences Communications 2023 1 

International Journal of Mathematical Education in 

Science and Technology 
2020 1 

International Journal of Science and Mathematics 

Education 
2022 2 

Journal for Research in Mathematics Education 2004 1 

Journal of Educational Psychology 2008 1 

Journal of King Saud University - Computer and 

Information Sciences 
2023 1 

Journal of Memory and Language 2010 1 

Lithuanian Mathematical Journal 2024 1 

New York: Academic Press 1983 1 

Participatory Educational Research 2020 1 

Praxis & Knowledge 2020 1 

Procedia - Social and Behavioral Sciences 2010, 2014 2 

Proceedings of the forty-third annual meeting of the 

North American Chapter of the International Group for 

the Psychology of Mathematics Education 

2021 1 

Reading and Writing 
2022, 2023, 

2024 
4 

Reading Psychology 2006 1 

Research in Mathematics Education 2021 1 

Research in Science Education 2022 1 

Redipe Bulletin Magazine 2021 1 

educ@rnos magazine 2020 1 

SN Computer Science 2024 1 

The Development of Mathematical Thinking 1983 1 

The Journal of Mathematical Behavior 2024 1 
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Transformation 2017 1 

Universal Journal of Educational Research 2022 1 

FEMALE 2015 1 

Ximhai 2014 1 

ZDM Mathematics Education 2019, 2022 3 

Source: Own elaboration 

 

Third phase: Inclusion of references 

In the third phase, a content analysis of each study was conducted using categories related to 

the methodology employed (quantitative or qualitative), the relationship between reading 

comprehension and problem-solving variables (difficulties, correlation of skills, problem 

structure, educational materials), and the type of study (descriptive, exploratory, intervention 

proposals). This allowed for the identification of relevant results and an understanding of 

how the relationship between reading comprehension and solving word problems has been 

previously studied. 

 

Results 

Research exploring the relationships between text comprehension and problem solving 

identifies different approaches: firstly, studies that recognize the difficulties students face 

when solving problems and that may be related to text comprehension (Verzosa & Mulligan, 

2012; Tambychik & Mohd, 2010; Pimperton & Nation, 2010; Phonapichat et al., 2014; 

Soneira et al., 2023; Capraro & Joffrion, 2006; Swanson et al., 2008; Säfström et al., 2023). 

Secondly, when studying this relationship itself, studies were found that analyze the cognitive 

skills that students use when reading and solving problems, others are studies with 

quantitative perspectives that correlate students' scores on tests that evaluate both types of 

skills (Vilenius-Tuohimaa et al., 2008; Chacara Montes et al., 2020; Greisen et al., 2021; 

Can, 2020; Walkington et al., 2018; Pongsakdi et al., 2021; Hijada and De la Cruz, 2022; 

Patiño et al., 2021). Thirdly , research is recognized that explores the relationship between 

problem-solving and comprehension by focusing on the characteristics of the texts, the role 

of vocabulary, as well as the semantic and syntactic structures of the problems ( Österholm, 

2007; Vondrová, 2020; Páchová and Vondrová, 2021; Riley et al., 1983; Montes-Salas et al., 

2014; Cruz Neri et al., 2024; Bernholt et al., 2022; Renninger et al., 2022; Ronqui Leites et 

al., 2024) . 
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Difficulties in problem solving 

In particular, in the case of solving word problems, Verzosa and Mulligan (2012) take up the 

perspective of van Dijk and Kintsch (1983) and mention that the origin of the difficulties 

related to the cognitive processes that students need to carry out for the solution, the mastery 

of mathematical knowledge required for the solution, linguistic errors, or difficulties 

generated by the semantic structure of the problem which affects the understanding of the 

texts. 

Cognitive difficulties have been identified in mathematical problem-solving, such as 

accurate interpretations, information retrieval from texts, and the use of logical reasoning 

(Tambychik & Mohd, 2010); difficulties with working memory and phonological processing 

have also been found (Pimperton & Nation, 2010). The former manifest as uncertainty, 

confusion, and impressions in decision-making and connecting information, which can lead 

to errors in problem-solving , while the latter are characterized by an impairment in the ability 

to suppress irrelevant information from working memory, which limits reading 

comprehension. 

Another difficulty in solving problems is related to the interpretation of the 

mathematical content in the statement, specifically the inability to identify relationships 

between quantities and formalize these relationships through algebraic language to generate 

the appropriate model (Soneira et al., 2023). Thus, reading and comprehension skills are 

necessary to understand and identify the important information in a problem, organize it 

appropriately, and convert the text into symbols (Phonapichat et al., 2014). 

In the process of translating word problems into equations, prior knowledge related 

to conceptual understanding and procedural skills, such as the use of vocabulary to develop 

an algebraic understanding of the problems, plays a central role (Capraro and Joffrion, 2006); 

hence, it is recognized that reading in mathematics requires an understanding of the meaning 

of words and the algebraic relationships to which they refer. 

Other difficulties in solving word problems are associated with limitations in reading 

and language skills and can occur even when students have sufficient mathematical abilities 

(Swanson et al., 2008). Especially for younger students, reading a problem is not trivial, as 

deficiencies in text comprehension have been identified as limiting the development of word 

problem-solving strategies ( Säfström et al., 2023). 
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Reading and text comprehension processes in solving word problems 

The literature includes studies that explore the relationship between text comprehension and 

problem-solving processes. Some research focus on analyzing students' cognitive skills, such 

as how they carry out reading processes (Österholm, 2007), their ability to make inferences 

(Pérez et al., 2015), or translate the verbal statement of the problem into a mathematical 

model (Castro, 2017; Krawitz et al., 2024). Other studies found correlations between text 

comprehension and other cognitive functions with problem-solving through quantitative 

methods ( Vilenius-Tuohimaa et al., 2008; Chacara Montes et al., 2020; Greisen et al., 2021; 

Can, 2020; Walkington et al., 2018 ; Pongsakdi et al., 2021; Zhang et al., 2023; Duque de 

Blas et al., 2021; Klotz et al., 2024), as well as evaluating metacognitive processes and 

attitudes in problem-solving processes (Hijada and De la Cruz, 2022; Patiño et al., 2021). 

 

Reading and inference process 

During reading, a series of cognitive processes occur, such as the use of semantic and 

syntactic rules, activation of prior knowledge, and inferences. A skilled reader usually does 

not need to think very actively to create a mental representation of what they read, but 

problem-solving requires more active thinking, as it is a process that demands more resources 

(Österholm, 2007). Thus, initiating a problem-solving process requires more than simply 

reading the text; it requires understanding the problem statement, which involves making 

inferences. The information and relationships needed to solve the problem are implicitly 

contained within the statement (Pérez et al., 2015). Through comprehension, the reader 

identifies information, interprets it, and develops an appropriate mental representation that 

leads to the solution. 

 

Translation of verbal statement into mathematical model 

Understanding the impact of reading processes on problem-solving leads to recognizing the 

importance of developing specific strategies necessary for understanding problem 

statements; it is also required to adopt an appropriate methodological approach that facilitates 

students' translation of problem texts into mathematical expressions (Castro, 2017). One 

strategy is to pose reading comprehension questions that foster students' interest in the 

situation presented. This has led to the recognition that reading comprehension is an essential, 

but not sufficient, condition for modeling (Krawitz et al., 2024). 
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Correlation between problem-solving and cognitive skills 

To understand how cognitive skills are linked to problem-solving, several quantitative studies 

have explored the correlation between cognitive functions such as reading comprehension 

and problem-solving. Reading comprehension has been found to be a significant predictor of 

mathematical achievement, and performance is lower among students whose native language 

is very different from the language of instruction (Greisen et al., 2021). Some studies show 

a moderate positive correlation between reading comprehension and problem-solving skills, 

but it is acknowledged that while students may understand the situations, they do not always 

arrive at the expected results due to errors in calculations (Chacara Montes et al., 2020). 

A correlation has also been found between problem-solving ability and the 

development of cognitive processes such as memory, visuospatial reasoning, and executive 

functions; the correlated variable acts as a predictor of students' academic performance not 

only in learning mathematics, but also in other disciplines (Duque de Blas et al., 2021). 

It is recognized that student performance in problem-solving is strongly related to 

reading comprehension performance, and both require reasoning skills (Vilenius-Tuohimaa 

et al., 2008). Reading comprehension is understood to play a partial mediating role in the 

relationship between logical reasoning and verbal problem-solving (Can, 2020). These 

results suggest that improving problem-solving performance requires supporting it with 

activities related to logical reasoning and inference. 

To solve more difficult problems, students require reading and arithmetic skills to 

arrive at the solution. It is noted that there appear to be structural characteristics in problems 

that require deep understanding, such as numerical and linguistic factors that influence the 

difficulty level of word problems (Pongsakdi et al., 2021). Furthermore, studies have 

examined how language elements influence comprehension processes, such as the 

recognition and discrimination of compound words as facilitators in problem-solving (Zhang 

et al., 2023). This leads to the recognition that cognitive and linguistic pathways are essential 

for formulating operations and performing calculations during problem-solving. 

Studies have shown evidence of a relationship between reading comprehension skills 

and problem-solving performance. Cognitive factors are considered significant predictors of 

mathematical solutions, and reading comprehension mediates the impact of students' cultural 

resources on their problem-solving competence (Klotz et al., 2024). These types of studies 

are relevant because they allow for the identification of correlations between specific skills 

associated with problem-solving. 
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Other studies show that the readability characteristics (length, pronouns, word 

difficulty and real-world context) of word problems in mathematics have a different impact 

on different groups of students, differentiated by socioeconomic level, gender or place of 

birth (Walkington et al., 2018). 

 

Self-assessment and attitudes during problem solving 

When investigating students' self-perceptions of their learning processes, it was found that 

many students perceive themselves as incompetent and express feelings of frustration when 

solving problems. Among the causes they perceive are factors such as their teachers' teaching 

methods or strategies, their motivation and concentration, their arithmetic skills, and the 

curricular materials they use, in addition to the reading comprehension they believe they can 

achieve (Hijada & De la Cruz, 2022). They also perceive difficulties associated with 

problem-solving processes, such as identifying variables, recognizing contextual elements, 

communicating mathematical content, and creating diagrams or drawings that represent the 

problem, among others (Patiño et al., 2021). While there is no explicit mention of the 

processes involved in reading problem statements, the importance of comprehension for 

problem-solving is emphasized. 

Most of the studies analyzed employ quantitative methods and statistical analyses 

(Vilenius-Tuohimaa et al., 2008; Chacara Montes et al., 2020; Greisen et al., 2021; Can, 

2020; Walkington et al., 2018; Pongsakdi et al., 2021) to correlate students' scores on 

different tests , both reading and mathematical reasoning, as well as their strategies and 

attitudes in problem-solving processes (Hijada & De la Cruz, 2022; Patiño et al., 2021). The 

role of text comprehension in improving students' problem-solving performance is evident; 

however, the studies do not delve deeply enough into how students actually carry out these 

processes. 

 

Characteristics of texts and their relationship to solving word problems 

When exploring the relationship between text comprehension and problem solving, studies 

focus on the characteristics of texts and factors that influence their complexity, such as the 

consistency of language in problems (Pape, 2004; de Koning et al., 2022; Vondrová, 2020; 

Páchová and Vondrová, 2021), their semantic structure (Hackemann et al., 2022; Riley et al., 

1983; Welder et al., 2021; Kwok et al., 2022; Gilbert Delgado et al., 2023; Vessonen et al., 

2024), as well as the types of problems present in textbooks (Vicente et al., 2018; 2021; 2022; 
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2024; Kilienė, 2024). Furthermore, these studies analyze the effectiveness of the Cloze test 

as an instrument for assessing text comprehension (Bråten et al., 2024; Jensen & Elbro, 2022; 

Moncada et al., 2023) and the effect of implementing reading strategies for intervention 

(Ludewig et al., 2022; Cruz Neri et al., 2024; Bernholt et al., 2022; Ronqui Leites et al., 2024; 

Montero & Mahecha , 2020; Montes-Salas et al., 2014; Xin, 2019). Some studies on the use 

of artificial intelligence were also found (Mondal et al., 2025; He et al., 2024; Lyu, 2023; 

Yigit & Amasyali, 2024), which offer guidelines regarding the semantic and syntactic 

structures of the problem texts. 

 

Language consistency 

Some relevant factors for interpreting and solving the problems presented are the consistency 

of the language, as well as the role of variables and relational terms (Pape, 2004). When 

solving word problems with inconsistent wording—that is, where the keywords do not match 

the operation required to solve the problem (de Koning et al., 2022)—linguistic interpretation 

may require verbal or graphical support. Elements that help make sense of the problems, such 

as keywords, are fundamental to their interpretation. Therefore, semantic clues with 

inconsistencies in the wording of the problems can lead to distractions and language 

inconsistencies, which presents greater difficulty for students (Páchová & Vondrová, 2021). 

These points allow us to recognize variations in the semantic structure of the problems that 

could either facilitate or hinder their interpretation and solution. Furthermore, the presence 

of irrelevant numbers and inconsistencies in language allows us to determine the difficulty 

of the problems, as well as the strategies that students use in the problem-solving processes 

(Vondrová, 2020). 

 

Semantic structure of problems 

The reading process is a complex interaction between the properties of a text and the reader, 

where linguistic demands can affect text comprehension. Elements such as syntactic 

structures and word frequency within texts generate a greater cognitive load (Hackemann et 

al., 2022) and influence the linguistic demands of a text, which in turn can affect students' 

problem-solving abilities. 
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Some relevant aspects for problem-solving are the conceptual relationships implicit 

in the problem statements and the level of complexity of the procedures required for their 

resolution. Understanding and solving problems are influenced by the characteristics of the 

semantic and syntactic structures of the problem statement, related to its mathematical 

content, as well as the resources available to the student, their individual problem-solving 

ability, and their general reading skills (Riley et al., 1983). 

Systemic functional linguistics provides tools for interpreting the language of additive 

word problems, analyzing ideation, examining the taxonomic relationships of participants, 

and identifying types of processes and logical connectives. Linguistic patterns are recognized 

in the structure of problems to explore how meaning is interpreted based on its semantics 

(Welder et al., 2021; Kwok et al., 2022), allowing for the identification of key language 

features in different types of problems, based on the numerical relationships present in the 

problem structure and their transformation over time. 

The effectiveness of text comprehension in solving mathematical problems can be 

improved through the use of semantic cues associated with relevant elements in the problem 

structure, which contributes to enhancing students' comprehension and problem-solving 

processes (Gilbert Delgado et al., 2023). For example, this includes making inferences to 

extract information from the mathematical text and decoding knowledge based on the 

student's context. Differences in problem characteristics may be related to students' 

performance in the problem-solving process, but they are not the determining factor 

(Vessonen et al., 2024). 

 

Types of problems in textbooks 

Textbooks are an important resource as they are the source of the types of problems presented 

to students. By analyzing the semantic and syntactic structures of different types of problems: 

additive (change, comparison, equalization, and combination) and multiplicative (ratio, 

Cartesian product, comparison, rectangular matrix), the key words for their solution are 

identified, allowing for the association of a level of difficulty (Vicente et al., 2018; 2021; 

2022; 2024). Furthermore, there are relevant linguistic and numerical factors that influence 

the difficulty of the problems (Kilienė, 2024); hence the importance of paying attention to 

the structure of the statements presented to students and the materials used to generate 

approaches that facilitate the problem-solving process. 
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Cloze test to assess text comprehension 

Studies have examined how students' linguistic skills and background, word recognition, and 

working memory influence their performance on tests of deep comprehension, which is 

defined as the ability to make global situational inferences from text content (Bråten et al., 

2024). One tool for assessing reading comprehension in mathematics is the Cloze test. This 

test explores readers' ability to draw inferences from the overall coherence of a text and their 

comprehension processes at different levels of textual analysis (Jensen & Elbro, 2022). The 

test's validity has been verified by correlating students' results with those of standardized 

tests, demonstrating its effectiveness in assessing text comprehension beyond the sentence 

level (Moncada et al., 2023). 

 

Reading and intervention strategies 

There are several cognitive predictors that impact text comprehension. Vocabulary 

knowledge is one of the most important elements for text comprehension and for students to 

be able to make connections with prior knowledge (Ludewig et al., 2023) in order to interpret 

texts. In addition to vocabulary, reading strategies are significant predictors of text content 

and the student's motivation to explore that content (Cruz Neri et al., 2024). 

Implementing reading strategy interventions has shown improvements in word and 

phrase processing at the literal, propositional, and situational model comprehension levels 

(Bernholt et al., 2022) as part of reading and problem-solving processes. Strategies such as 

thinking aloud, monitoring, self-instruction, underlining, analyzing titles, memorizing, and 

making inferences are effective in improving reading comprehension (Ronqui Leites et al., 

2024) because they promote students' self-regulation in these processes. 

There are other methodological proposals to improve student performance that focus 

on the study of textual macrostructure, integrating the areas of mathematics and language in 

problem-solving (Montero & Mahecha, 2020). The use of macro-rules in reading 

comprehension triggers a series of psycholinguistic and syntactic cognitive resources for 

processing the information contained in texts, identifying main ideas in each paragraph, as 

well as the relationships between the propositions that make them up (Montes-Salas et al., 

2014). 

Technology-mediated interventions have also been developed, such as a web-based 

tutor that incorporates systematic instructional practices, including visual and verbal support 

for teaching mathematical language. These provide evidence of improved performance 
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among students who received virtual support (Xin, 2019). A wide range of resources are used 

to promote reading and text comprehension processes for problem-solving. 

 

Artificial intelligence tools 

Of particular note are some recent studies that develop artificial intelligence tools for solving 

word problems in arithmetic and consider elements of the problems' syntactic structure 

(Mondal et al., 2025; He et al., 2024; Lyu, 2023; Yigit and Amasyali, 2024). These tools 

could support students' problem-solving processes and shed light on the relevance of 

semantic and syntactic structures in the interpretation of the statements. 

 

Discussion 

This literature review revealed that problem-solving is a complex process influenced by key 

components of text comprehension. While Österholm (2007) notes that a skilled reader 

generally does not need to think very actively to create a mental representation of what they 

read, the review's findings suggest that reading alone is insufficient for problem-solving. 

These results are consistent with Krawitz et al. (2024) and Säfström et al. (2023), who argue 

that reading comprehension is a necessary but not sufficient condition for solving word 

problems, as deficiencies in text comprehension limit the development of strategies for 

arriving at a solution. 

Most of the reviewed studies that identify a relationship between problem-solving 

and text comprehension employ quantitative approaches to correlate scores on reading tests, 

mathematical reasoning, and other cognitive skills (Can, 2020) or linguistic variables 

(Walkington et al., 2018). However, these studies do not typically delve into how students 

carry out the specific processes of reading and text comprehension during problem-solving. 

Analysis of research focused on text characteristics (Cruz Neri et al., 2024; Bernholt 

et al., 2022) suggests that vocabulary and reading strategies are significantly associated with 

text content comprehension. These findings offer guidelines for designing interventions 

aimed at strengthening text comprehension in problem-solving contexts. 

Furthermore, the importance of considering the context in which the problems are 

raised is recognized according to Renninger et al. (2022), since the reader's interest in the 

content of the texts can favor the comprehension processes. 
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A major limitation of the review relates to access to publications in languages other 

than Spanish and English, as well as to restricted access articles, which may have reduced 

the coverage of the corpus and limited the diversity of perspectives considered. 

 

Conclusions 

The reviewed literature identifies text comprehension as a difficulty hindering students' 

optimal performance in problem-solving, especially with word problems. Contributions from 

various disciplines have highlighted the complexity of this phenomenon and its impact on 

the development of problem-solving skills, which are fundamental to the education of 

elementary school students. This also reinforces the need for continued research that 

incorporates diverse perspectives to gain a deeper understanding of how text comprehension 

and problem-solving processes occur, as well as to design intervention strategies that address 

this need. 

Two main trends were identified in the study of text comprehension during problem-

solving, which aligns with the objectives of this review. On the one hand, there are studies 

that employ quantitative methods to correlate students' scores on reading and problem-

solving tests; on the other hand, there is research that has focused on analyzing the structure 

of problem statements. However, neither approach delves into how students actually carry 

out these two processes. 

The analysis of the publications allowed us to identify elements that influence text 

comprehension, such as the semantic and syntactic structure of the problem statements. 

Likewise, we observed the role of numerical complexity, the vocabulary used, the context to 

which the problems allude, and the cognitive skills students employ during problem-solving, 

particularly reading and text comprehension. The reviewed research leads us to conclude that 

reading is recognized as a necessary but not sufficient condition for solving word problems. 

The Cloze test is also recognized as an effective technique for assessing mathematical 

text comprehension, as it allows for the identification of students' overall interpretation 

during reading and the development of inferences. Some intervention strategies include 

analyzing the vocabulary used in the problems and proposing contexts that facilitate 

understanding of the problem statement, especially if these contexts are relevant and 

meaningful to the students. 
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Future lines of research 

Based on the results, there is a clear need to develop research that delves deeper into 

how students carry out text comprehension processes for problem-solving through qualitative 

methods, in order to describe the relationship between text comprehension and problem-

solving, considering elements such as the semantic and syntactic structure of the problems, 

the vocabulary they use, reading strategies, and the relevance of meaningful contexts to 

promote comprehension. 

The results of this review allow us to identify the relevance of conducting research 

along the lines of intervention in reading strategies for problem solving and to explore in 

greater depth the relevance of designing contextualized problems that favor students' interest 

and comprehension. 

Likewise, the line of research in artificial intelligence offers an important opportunity 

to develop tools in natural language processing, the identification of semantic networks that 

help to understand the structure of problems and the articulation between mathematical 

knowledge to facilitate the problem-solving processes of students. 
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