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Problem addressed 
In general problem solving, and particularly in solving word problems, 
students display various difficulties, some of which are associated with text 
comprehension (Verzosa & Mulligan, 2013). We examine the 
mathematization cycle, elements of reading, text comprehension, and the 
characteristics of problems and their influence on the solving process. 

In our literature review, we identified studies that used quantitative 
methods to investigate correlations between problem-solving ability and 
text comprehension (Can, 2020; Vilenius-Tuohimaa et al., 2008; 
Walkington et al., 2018). A lack of studies was found that considered how 
students read and their text comprehension process. 

What Is researched and how? 
To analyze reading processes, we assessed the literacy level proposed by 
Ferreiro and Teberosky (1979) as a selection criterion for the study 
participants, since the alphabetic level allowed students to work on activities 
independently. However, since the reading process involves more than just 
decoding written symbols (Fernández de Castro & Ramírez-Ramírez, 2021) 

——————————— 
1 gmariscalm2200@alumno.ipn.mx        
Centro de Investigación en Ciencia Aplicada y Tecnología Avanzada, Unidad Legaria, Instituto 
Politécnico Nacional, CDMX, México    

2 mlgarcia@ipn.mx   
Centro de Investigación en Ciencia Aplicada y Tecnología Avanzada, Unidad Legaria, Instituto 
Politécnico Nacional, CDMX, México      

Mariscal-Muñoz, G., & García-Rodríguez, M. L. (2026). Text comprehension in solving additive word problems. 
In M. S. Aguilar & M. Misfeldt (Eds.), Proceedings of the First Implementation and Replication Studies in 
Mathematics Education Conference: IRMEC 2025 (pp. 157–161). Editorial SOMIDEM. https://doi.org/10.24844/
SOMIDEM/S3/2026/03-22

mailto:gmariscalm2200@alumno.ipn.mx
mailto:mlgarcia@ipn.mx
https://doi.org/10.24844/SOMIDEM/S3/2026/03-22
https://doi.org/10.24844/SOMIDEM/S3/2026/03-22
https://doi.org/10.24844/SOMIDEM/S3/2026/03-22
https://doi.org/10.24844/SOMIDEM/S3/2026/03-22
https://orcid.org/0009-0005-6037-7648
https://orcid.org/0009-0005-6037-7648
https://orcid.org/0009-0005-6037-7648
https://orcid.org/0000-0003-2435-1334
https://orcid.org/0000-0003-2435-1334
https://orcid.org/0000-0003-2435-1334


158

achieving reading comprehension requires students to make interpretations 
and inferences that allow them to give meaning to the text. Specifically, 
when solving word problems, reading has a more complex function: to 
interpret linguistic and mathematical symbols and initiate a problem-
solving process (Cummins et al., 1988). 

We analyzed the mathematization process of additive word problems by 
elementary school students. Mathematization ( Jupri & Drijvers, 2016) 
entails reading processes and text comprehension, which are essential to 
transform the problem from natural language to mathematical language for 
solving the problem. To assess their text comprehension, we employed the 
Cloze test to determine the level of linguistic-syntactic and mathematical-
semantic concordance (Arellano García et al., 2021) by the mathematical 
model proposed by students to solve the problem, as well as their approach 
to mathematization both horizontally and vertically. 

We designed a teaching experiment (Lamb & Geiger, 2012) to test how 
students read, comprehend, and solve additive word problems. The 
implementation was carried out in three phases over eight workshop 
sessions (Figure 1): 

Phase 1. Diagnosis. We classified the participant students using a 
dictation, reading, and written mathematical test to score their alphabetic 
level and basic mathematical knowledge. 

Phase 2. Mathematization cycles. Six additive word problems were 
designed. The underlying mathematical structure of the problems 
corresponds to the classification proposed by Carpenter and Moser (1982): 
joining, separating, part-part-whole, comparison, equalizing-add on, and 
equalizing-take away. Two interventions in reading strategies were 
conducted using two texts, and comprehension questions (Solé, 1998), to be 
answered before, during, and after reading. 

Phase 3. Problem design. Students designed their own contextualized 
problems and shared their experiences in final interviews about problem-
solving and the text comprehension process. 

Figure 1 
Teaching experiment phases 
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The data analysis we conducted is based on a structure of analytical 
categories that assess the linguistic-syntactic and mathematical-semantic 
aspects of the mathematization process followed by students (Table 1). 

Table 1 
Categories and indicators for the analysis of additive word problems 

These analysis tools allowed us to identify different levels of 
achievement in the students’ performance through vertical and horizontal 
mathematization processes, such as reading and text comprehension by 
semantic and syntactic concordance in Cloze test, the accuracy of the 
mathematical model proposed to solve the problem and the interpretation 
of the solution in the problem context. 

Implications and significance 
Analysis tools for exploring students’ mathematization cycles and text 
comprehension process allow us to understand how they read, interpret, and 
model a solution for the problem. We observed that although students 
demonstrated partial semantic concordance with the words to complete the 
texts and global comprehension of problems, this was insufficient for 
solving the problems accurately. We concluded that an adequate reading 
process is a necessary but not sufficient condition for successful problem 
solving. 

This study proposes a methodology for implementing strategies to 
connect contextualized additive word problem resolution with text 
comprehension and being applied at the educational system level due to the 
New Mexican School, which demands considering students’ school and 
social environment to develop significant and useful knowledge. It could be 
implemented by teachers according to the students’ ability, their social 
context and the mathematical structure. 
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Horizontal mathematization (I) Vertical 
mathematization

Horizontal mathematization 
(II)

Linguistic-syntactic 
analysis Mathematical-semantic analysis

Text comprehension Mathematical model Mathematical 
solution Interpreting solution

- Semantic concordance 
- Syntactic concordance

- Identify sets 
- Accurate structure - Right solution - Contextualized solution
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