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ABSTRACT: 

This study was conducted under Sustainable Development Goal 

(SDG) 4: Quality Education to evaluate the role of interactive 

digital resources in developing students’ reading comprehension. 

The location of the study was in a public educational institution in 

San José de los Molinos, Ica, Peru, in 2025. An applied study with 

a quantitative approach and quasi-experimental design was 

conducted. The research involved two groups: a control and an 

experimental group, with a total number of participants of 50 

students and a population of 90 students. The non-probability 

convenience sampling method was used, dividing the selected 

sample into two equal groups of 25 students each. The ACL 

Reading Comprehension Test was implemented, and five experts 

validated the instrument and confirmed its reliability (KR-20 = 

0.774). As a result, 56% of the participants in the experimental 

group reached a satisfactory level of reading comprehension, while 

only 4% of the students in the control group achieved similar 

results. In addition, it was found that the reading comprehension 

level improved significantly after the intervention (U = 146, p = 

0.001). Significant differences were found in the reorganizational 

level of reading comprehension (p = 0.007), inferential (p < 

0.001), and critical (p = 0.003), while the literal level did not show 

a significant difference (p = 0.068). Therefore, the use of 

interactive digital resources significantly increases the level of 

reading comprehension, especially in terms of critical, inferential, 

and reorganizational comprehension, which is why they are 

recommended for implementation in basic education. 

Keywords: interactive digital resources, reading comprehension, SDG 

4, basic education, quasi-experimental design.

 

 

 

1. Introduction 

Reading comprehension is a fundamental 

competence in primary education since it 

contributes to the development of critical 

thinking, the construction of new knowledge, and 

the academic advancement of students in Latin 

America. In Peru, there is a worrying scenario 

regarding this skill, as evidenced by the low 

performance in national and international 
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evaluations (UNESCO, 2020; MINEDU, 2023). 

According to the results of the PISA 2023 report, 

Peru ranks 57th among the 81 countries 

participating in the assessment, underscoring the 

need to adopt new methodological approaches to 

improve literacy skills. It is noteworthy that Peru 

is not an isolated case, as neighboring countries 

such as Colombia and Ecuador also exhibit 

inadequate levels of reading comprehension 

(Marín et al., 2024; Arteaga et al., 2020). 

At the national level, reports from the Regional 

Census Assessment of Students (ECRE) and the 

National Assessment of Learning Achievement 

(ENLA) evidence that despite the improvements 

recently recorded, gaps still persist between 

students from urban and rural areas, as well as 

between public and private institutions 

(MINEDU, 2024). For instance, in the Ica region, 

the percentage of students achieving a satisfactory 

level in reading has decreased, while the 

percentage of learners at the beginning level has 

increased. This shows a deficit in terms of 

interpretation, inference, and critical analysis of 

textual information. Such shortcomings have 

repercussions on other learning areas, such as 

mathematics and science, since poor 

understanding of reading materials hinders 

problem solving and analysis of information. In 

the institutional context, these problems are 

manifested in everyday learning sessions, as a 

considerable percentage of students are unable to 

develop reading competence adequately, thus 

affecting their overall performance. Although 

there has been an increase in the usage of digital 

resources, their incorporation into instruction is 

still limited and in some cases, irrelevant to 

learners’ needs (Benavides & Zambrano-Ramírez, 

2023). Therefore, it is pertinent to consider 

innovative strategies and interactive technologies 

to not only improve students’ levels of reading 

comprehension but also promote their 

participation in the learning process. 

At an international level, some studies have 

demonstrated that the use of digital strategies can 

contribute to improving reading comprehension at 

different levels. First, Berral-Ortiz et al. (2024) 

carried out a systematic review and meta-analysis 

of digital intervention programs in primary 

education students. The main finding was that 

educational technologies can contribute to text 

comprehension and promote students' 

motivation. On the other hand, Montaña (2025) 

found in Colombia that reading comprehension is 

related to cognitive and non-cognitive factors 

(anxiety), and digital technologies can alleviate 

anxiety through a more interactive and less rigid 

methodology. Meanwhile, Zerpa Sandoval de 

Villarreal (2023) reports that digital strategies allow 

for greater motivation, collaboration, and active 

construction of knowledge; however, he warns 

that it will depend on the resources and 

pedagogical strategies used. Finally, the other 

analyzed articles show that there is a growing trend 

to consider classroom contextual variables and 

technologies to promote reading comprehension. 

Mena-Bernal and Hoster (2025), in Spain, 

emphasise the influence of contextual factors and 

the need for motivating materials and ICT to 

support attention, self-regulation, and reading 

performance, proposing formative strategies that 

combine motivational practices with cognitive and 

metacognitive development. Complementarily, 

González and Alvarado (2024), in Mexico, 

demonstrate that the ICT-mediated RIRE strategy 

strengthens reading comprehension by providing 

opportunities for practice and reflection, 

suggesting replication in other contexts and 

inclusion in institutional programs. The systematic 

review by Pikhart et al. (2023) highlights the 

effects of digital media on L2 reading 

comprehension, identifies methodological 

limitations, and points to the need for broader, 

longitudinal studies with stronger theoretical and 

pedagogical integration. Finally, Castro and 

Sevillano (2022) show that digital serious games, 

such as Leobien, improve reading comprehension 

and academic performance, reinforcing the 

effectiveness of gamification and learning analytics 

as educational tools while emphasising the need to 

continue evaluating their overall impact. 

Taken together, these studies show that 

combining motivational strategies, ICT, and 

gamification positively affects reading 

comprehension; however, rigorous pedagogical 

design and systematic evaluation are needed to 

optimise outcomes. At the national level, Ascencio 

Gonzáles et al. (2024) proposed a model for 
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applying digital texts in a rural educational 

institution. They found significant improvements 

in inferential comprehension compared with 

printed materials. Salazar-Pisfil et al. (2024), 

meanwhile, point out that Peruvian schools 

insufficiently address critical reading, which limits 

the development of autonomous and reflective 

thinking. These results highlight the importance of 

rethinking the ways in which we teach reading 

comprehension to students in order to bring the 

materials being provided to be more engaging and 

provide a better learning experience for the 

students involved. 

Several learning theories can be associated with the 

implementation of the abovementioned resources. 

First, Mayer’s (2009; 2021) cognitive theory of 

multimedia learning states that learners can 

construct a deeper understanding of the 

information provided when it is presented by 

combining verbal and pictorial representations. In 

complementarity, Sweller et al.’s (2019) cognitive 

load theory assumes that working memory plays a 

critical role in learning since it encodes the taught 

information into the long-term memory. The 

encoding is achieved through an instructional 

design that reduces cognitive load during the 

learning task (Sweller et al., 2019). Finally, 

Vygotsky’s (1978) sociocultural theory considers 

learning as a social and cultural activity where 

higher mental functions are fostered through 

mediation and collaborative learning activities. 

Digital resources contribute to such learning 

environments where learners interact with the 

material and the teacher with the help of 

technology. Thus, digital resources should be 

regarded as a tool for educators to promote a new 

approach to reading, comprehension, and 

constructing the meaning of the text. It empowers 

students to be actively engaged in the reading 

process and encourages reciprocal reading 

(Castillo, 2020). It fosters their reading processes 

at literal, inferential, reorganizational, and critical 

levels as well as their motivation towards the 

reading process. Moreover, motivation should be 

prioritized in the reading instruction process since 

it can prevent the perception of reading as a boring 

and meaningless activity (Castillo, 2020). 

Consequently, it is necessary to explore how 

interactive digital resources can enhance the 

reading comprehension of primary education 

students. This study aims not only to answer the 

local educational need in the Ica region but also to 

participate in the international debate on the 

possibilities and limitations of technological 

resources in the classroom. It is also related to the 

goals of the 2030 Agenda, specifically Sustainable 

Development Goal (SDG) 4, which promotes 

quality education that prepares students to 

confront the challenges of the twenty-first century. 

In the theoretical and empirical frameworks of this 

research, it is proposed as a general hypothesis that 

the application of interactive digital resources 

significantly improves students’ reading 

comprehension in an educational institution in Ica 

in 2025. Specific hypotheses are formulated to 

verify the effect of these resources on the different 

levels of reading comprehension, such as literal, 

inferential, reorganizational, and critical. The 

analysis of the effect will help understand how 

digital environments can become methodological 

allies to promote active and meaningful reading in 

the current school scenario. 

2. Method 

The study falls under the category of applied 

research since, according to Bisquerra (2023), this 

type “includes those projects which seek to obtain 

knowledge with an immediate application in order 

to improve a certain educational fact or teaching 

process, through the introduction of 

modifications or innovations of a technological 

nature.” Therefore, it can be concluded that the 

study is not only concerned with obtaining 

knowledge about the phenomenon but also with 

evaluating the effectiveness and expediency of 

using interactive digital resources as a tool for 

improving the reading comprehension process. 

The choice of a quantitative method is explained 

by the fact that the study seeks to identify the 

correlation between the use of interactive digital 

resources and improvement in the reading 

comprehension level. According to Hernández-

Sampieri and Mendoza (2022), the quantitative 

approach involves obtaining numerical data and 

conducting statistical analysis to test hypotheses, 

identify patterns, and objectively test theories. This 

approach is appropriate for measuring the effect 
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of the independent variable (interactive digital 

resources) on the dependent variable (reading 

comprehension), enabling statistical analysis of the 

change produced after the intervention. 

Consistent with Creswell and Creswell (2023), this 

approach allows examination of relationships 

between variables and prediction of behaviours 

within the educational context. The study uses a 

one-group pretest-posttest design, in which 

students are assessed before and after the 

intervention without random assignment. 

According to Hernández-Sampieri and Mendoza 

(2022), this design is appropriate when the natural 

organisation of school groups cannot be modified. 

Still, the effect of the manipulation is of interest. 

In this case, as the experiment involved giving 

access to electronic resources, a standard reading-

comprehension test could be given both before 

and after the intervention, thus providing a 

measure of reading gains.  

Interactive digital resources can be defined as 

those educational materials that stand out for 

being characterised by the incorporation of 

multimedia elements and the fact that they allow 

interaction. The authors Cabero and Llorente 

(2020) argue that this type of resources contribute 

to motivation, participation, and instant feedback. 

In this research study, interactive digital resources 

such as Genially, Educaplay or LearningApps have 

been implemented to improve reading 

comprehension skills. This process is based on 

constructing a representation of the information 

that goes beyond the literal message, implying 

therefore reflection and critical thinking. With 

respect to the variables, and according to Català et 

al. (2001), a distinction must be made between the 

level of literal, reorganizational, inferential, and 

critical comprehension. On the other hand, the 

population refers to students who are enrolled in 

primary education in the year 2025. The inclusion 

criteria were to belong to the grade under study, to 

participate actively in class, and to have parental 

authorisation. On the other hand, those who 

suffered from frequent absences and those who 

did not belong to the grade receiving the 

intervention were excluded. In this regard, the 

population refers to a collective of 90 students 

who share certain characteristics (Hernández-

Sampieri & Mendoza, 2021). The sample consists 

of 50 students selected according to non-

probability sampling since convenience was 

prioritised when choosing the participants. The 

survey technique was implemented both in the 

pretest and the post-test. According to Flick 

(2022), a technique is a set of procedures to collect 

information in a systematic and accurate manner 

to later perform a quantitative analysis. The 

instrument used was the ACL Reading 

Comprehension Test designed by Català, Molina, 

Monclús, and Riba (2001) updated subsequently 

by Català et al. (2022) as ACL-2. According to 

Arias (2020), the instrument can be defined as a 

technical procedure that allows for measuring the 

different aspects of the variables of interest. The 

ACL test is intended to measure the levels of 

literal, reorganizational, inferential, and critical 

comprehension in order to determine the 

participants’ reading ability by means of multiple 

choice questions that appear together with 

narrative or informative texts. 

To ensure content validity, the researchers 

provided the instrument for evaluation by five 

education experts, who assessed the items’ 

relevance, coherence, and clarity. The researchers 

considered their recommendations when 

compiling the final version of the tool. To 

establish test reliability, the researchers requested 

a pilot study among a sample that met the target 

population’s characteristics. They report that the 

items’ reliability was confirmed at a satisfactory 

level (KR-20 = 0.774). The researchers included 

validity and reliability reports from experts in the 

appendices. The researchers organised the data in 

an Excel database. They initiated the analysis by 

describing ACL test results using such descriptive 

statistics as frequencies and percentages to 

compare the scores from the pretest and posttest. 

Finally, the researchers conducted an inferential 

analysis to examine the relationship between the 

two variables. They applied the Shapiro-Wilk test 

to assess the data’s normality, given that the 

sample size was fewer than 50. If the distribution 

was normal, the researchers would use the 

Student’s t-test for related samples; otherwise, they 

would apply the Mann-Whitney U test. The 

analysis would help the researchers conclude 

whether the interactive use of digital resources 

could affect the outcomes. 
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The study adhered to the research ethics outlined 

in the Research Ethics Code of César Vallejo 

University (UCV, 2020). Specifically, the research 

was conducted under the principles of integrity, 

intellectual honesty, autonomy, and equity, as well 

as the ethical treatment of participants . The study 

maintained integrity at all stages and conducted the 

research responsibly and ethically to avoid 

undermining the scientific rigor of the study. 

Intellectual honesty was achieved by recording and 

reporting the research data accurately without any 

alterations and providing proper citations of all the 

references used in the study following the APA 7 

standards. Autonomy was respected when seeking 

the consent of the parents or guardians to 

participate in the study on behalf of their children 

and ensuring they had the right to withdraw at any 

time. Equity and human integrity were upheld by 

treating each participant equally and respectfully 

without discrimination and giving them equal 

access to the digital resources used in the study. 

Finally, the confidentiality of the participants was 

maintained as their data were collected and stored 

securely and used exclusively for the purposes of 

this study. Additionally, the institutional 

documents, consent forms, and validation records 

will be stored securely and not included in the 

public version of the research paper. 

3. Results 

Table 1. Frequency and percentage of the reading comprehension variable 

  CONTROL 

GROUP 

CONTROL 

GROUP 

EXPERIMENTAL 

GROUP 

EXPERIMENTAL 

GROUP 

  Pretest Pretest Pretest Pretest 

  f % f % 

Valid Beginning 9 36.0 15 60.0 

Valid Process 16 64.0 9 36.0 

Valid Satisfactory 0 0 1 4.0 

 TOTAL 25 100% 25 100% 

  Posttest  Posttest  

  f % f % 

Valid Beginning 8 32.0 4 16.0 

Valid Process 16 64.0 7 28.0 

Valid Satisfactory 1 4.0 14 56.0 

 TOTAL 25 100% 25 100% 

 

The results suggest that the application of the 

method with interactive digital resources has a 

positive impact on the readers’ comprehension. The 

comparison between the groups identified that both 

classes showed similar proportions before the 

intervention, with no satisfactory levels of 

comprehension and having either the beginning or 

process levels as the highest. However, the scores of 

the control group remained almost the same after 

the intervention, while the experimental group 

increased its level of satisfactory comprehension 

from 4% to 56% and decreased the starting and 

process levels from 75% to 16% and 28%, 

respectively. 
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Table 2. Frequency and percentages for the dimensions of literal, reorganizational, inferential, 

and critical comprehension 

  CON
TRO
L 
GRO
UP 

      EXPERI
MENTA
L 
GROUP 

        

  Prete
st 

      Pretest         

  D1  D
2 

 D
3 

 D
4 

 D
1 

 D
2 

 D
3 

 D
4 

 

  f % f % f % f % f % f % f % f % 

V
al
i
d 

Begi
nnin
g 

5 2
0
% 

1
1 

4
4
% 

1
7 

6
8
% 

1
2 

48% 1
6 

6
4
% 

1
7 

6
8
% 

1
9 

7
6
% 

1
5 

6
0
% 

V
al
i
d 

Proc
ess 

9 3
6
% 

5 2
0
% 

8 3
2
% 

1
1 

44% 5 2
0
% 

5 2
0
% 

6 2
4
% 

6 2
4
% 

V
al
i
d 

Satis
fact
ory 

11 4
4
% 

9 3
6
% 

0 0
% 

2 8% 4 1
6
% 

3 1
2
% 

0 0
% 

4 1
6
% 

 Tota
l 

25 1
0
0 

2
5 

1
0
0 

2
5 

1
0
0 

2
5 

100 2
5 

1
0
0 

2
5 

1
0
0 

2
5 

1
0
0 

2
5 

1
0
0 

  Postt
est 

      Posttest         

  D1  D
2 

 D
3 

 D
4 

 D
1 

 D
2 

 D
3 

 D
4 

 

  f % f % f % f % f % f % f % f % 

V
al
i
d 

Begi
nnin
g 

5 2
0
% 

1
0 

4
0
% 

1
6 

6
4
% 

1
2 

48% 4 1
6
% 

3 1
2
% 

4 1
6
% 

6 2
4
% 

V
al
i
d 

Proc
ess 

7 2
8
% 

6 2
4
% 

8 3
2
% 

1
1 

44% 6 2
4
% 

8 3
2
% 

1
2 

4
8
% 

5 2
0
% 

V
al
i
d 

Satis
fact
ory 

13 5
2
% 

9 3
6
% 

1 4
% 

2 8% 1
5 

6
0
% 

1
4 

5
6
% 

9 3
6
% 

1
4 

5
6
% 

 Tota
l 

25 1
0
0 

2
5 

1
0
0 

2
5 

1
0
0 

2
5 

100 2
5 

1
0
0 

2
5 

1
0
0 

2
5 

1
0
0 

2
5 

1
0
0 

 

The analysis by reading comprehension dimensions 

revealed that most of the dimensions improved 

steadily in the experimental group. In the literal 

dimension, the students were on a similar level with 

the control group after the intervention was 

introduced. On the other hand, the reorganizational 
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dimension was increased significantly as far as 

satisfactory level was concerned which revealed the 

students’ abilities to synthesise, sequence, and 

structure the information properly. The inferential 

and critical comprehension were also increased 

which proved that the students successfully 

improved their abilities to deduce, interpret and 

critically evaluate the texts. 

Table 3. Rank test for the general hypothesis 

 GROUP N Mean 

Rank 

Sum of 

Ranks 

Mann-

Whitney 

U 

Asymp. 

Sig. (2-

tailed) 

PRETEST CONTROL 25 30.12 753.00 197.000 .024 

PRETEST EXPERIMENTAL 25 20.88 522.00 197.000 .024 

 Total 50   197.000 .024 

POSTTEST CONTROL 25 18.84 471.00 146.000 .001 

POSTTEST EXPERIMENTAL 25 32.16 804.00 146.000 .001 

 Total 50   146.000 .001 

 

Table 4. Rank test for the specific hypotheses 

  GROUP N Mean 

Rank 

Sum of 

Ranks 

Mann-

Whitney 

U 

Asymp. 

Sig. (2-

tailed) 

PRETEST D1 CONTROL 25 31.66 791.50 158.500 .002 

PRETEST D1 EXPERIMENTAL 25 19.34 483.50 158.500 .002 

PRETEST D1 Total 50   158.500 .002 

PRETEST D2 CONTROL 25 28.72 718.00 232.000 .113 

PRETEST D2 EXPERIMENTAL 25 22.28 557.00 232.000 .113 

PRETEST D2 Total 50   232.000 .113 

PRETEST D3 CONTROL 25 25.22 630.50 305.500 .888 

PRETEST D3 EXPERIMENTAL 25 25.78 644.50 305.500 .888 

PRETEST D3 Total 50   305.500 .888 

PRETEST D4 CONTROL 25 26.66 666.50 283.500 .553 

PRETEST D4 EXPERIMENTAL 25 24.34 608.50 283.500 .553 

PRETEST D4 Total 50   283.500 .553 

POSTTEST D1 CONTROL 25 21.80 545.00 220.000 .068 

POSTTEST D1 EXPERIMENTAL 25 29.20 730.00 220.000 .068 

POSTTEST D1 Total 50   220.000 .068 

POSTTEST D2 CONTROL 25 20.00 500.00 175.000 .007 

POSTTEST D2 EXPERIMENTAL 25 31.00 775.00 175.000 .007 
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POSTTEST D2 Total 50   175.000 .007 

POSTTEST D3 CONTROL 25 18.04 451.00 126.000 <.001 

POSTTEST D3 EXPERIMENTAL 25 32.96 824.00 126.000 <.001 

POSTTEST D3 Total 50   126.000 <.001 

POSTTEST D4 CONTROL 25 19.50 487.50 162.500 .003 

POSTTEST D4 EXPERIMENTAL 25 31.50 787.50 162.500 .003 

POSTTEST D4 Total 50   162.500 .003 

 

The Mann-Whitney statistical tests evidenced the 

presence of these differences since the overall 

general hypothesis was supported (p = 0.001). The 

reorganizational (p = 0.007), inferential (p < 

0.001), and critical (p = 0.003), dimensions 

presented significant differences in favor of the 

experimental group whereas, the literal dimension 

did not evidence any post-intervention statistically 

significant difference (p = 0.068), which implies 

that the students attained a performance 

equivalent to the control group. In summary, the 

results demonstrated that the intervention favored 

the integral development of the reading 

comprehension since higher order processes like 

information reorganization, inference, and critical 

judgement were attained, thus, it can be concluded 

that the strategy implemented within the evaluated 

educational context, promotes the efficacy in 

reading comprehension. 

4. Discussion and conclusions 

The general objective of this research was to 

describe the influence of applying digital 

interactive resources on students' reading 

comprehension in a public educational institution 

of the district of San José de los Molinos, Ica, in 

2025. The post-test results demonstrated a 

significant increase in the percentage, reaching 

56% of students in the“Satisfactory” category 

compared to only 4% in the control group. This 

fact confirms that the use of such method 

influenced the improvement of students’ reading 

comprehension. Firstly, from a theoretical 

perspective, the data can be explained by referring 

to the Cognitive Load Theory (Sweller, 2011) and 

Cognitive Theory of Multimedia Learning (Mayer, 

2021). The design of the digital material, which 

included a balanced combination of visual, audio 

components and action, allowed to avoid the 

overload of working memory and transfer the 

information to long-term memory. Secondly, the 

application is an excellent tool that acts as a 

mediator in the development of such cognitive 

abilities as thinking, attention, learning, and 

consciousness according to the Sociocultural 

Theory (Vygotsky, 1978). This assumption is 

supported by the research of Benavides and 

Zambrano-Ramírez (2023) and Zerpa Sandoval 

De Villarreal (2023), who show that self-regulated 

and interactive virtual environments not only 

facilitate students’ hidden abilities related to 

reading but also motivate them to cooperate. On 

the one hand, Martínez Vivar (2024) demonstrates 

through the study conducted in Peru that the use 

of technologies when intentional and sustainable 

in terms of the teacher’s planning contributes to a 

better understanding of the topic. On the other 

hand, Campos and Rivera-Alegre (2024) show that 

the recreational use of ICT without proper adult 

monitoring can inhibit the assimilation process in 

students. Hence, the experimental group’s 

improvement can be seen as a result of a useful 

and productive ICT-based learning environment 

that took into consideration the threats mentioned 

above. 

Concerning the first research objective, which 

concerned the literal level, the non-parametric test 

of Mann-Whitney U ranks indicated a paradoxical 

statistical outcome. The initial assessment (pretest) 

demonstrated a stark deficit for the experimental 

group over the control one: 19.34 vs. 31.66 (p = 

0.002). However, the situation was precisely the 

opposite one week after the intervention 

(posttest): 29.20 vs. 21.80. Although the p-value (p 

= 0.068) exceeded the conventional .05 threshold 
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and thus failed to reject the null hypothesis, the 

descriptive statistics suggest a considerable 

recovery in the intervention group. In other 

words, the slight mean shift to the right indicates 

that multimodal texts foster processing of explicit 

information, which accords with the findings of 

Sweller (2019) and González (2022) on reducing 

working memory load via restricted stimuli. 

Nevertheless, the mentioned outcomes differ 

from the categorical findings reported by Sánchez 

et al. (2025), González and Alvarado (2024), and 

Novoa-Castillo et al. (2021). The latter’s studies 

indicated statistically significant gains of literal 

comprehension through technological tools. In 

my opinion, such a contrast was conditioned by 

the fact that literal comprehension, which relies 

highly on automatized processing and retention 

mechanism, takes much longer to achieve 

technical fluency in at such a low level of basic 

proficiency. Therefore, data can explain that the 

mentioned tools make it more engaging but not 

substitute the fundamental process of forming a 

reading-familiarity mechanism. 

The second specific objective examined the 

inferential level. Preliminary results (pretest) 

indicated initial homogeneity between the groups 

(p = 0.113), ruling out any advantages for the 

control group. After the intervention, there is 

evidence to suggest the exposure to interactive 

platforms, the inclusion of hyperlinks and 

reflective exercises promotes the formulation of 

deductions and the activation of prior knowledge. 

The empirical behaviour observed supports the 

convergence of sociocultural mediation and 

cognitive-load management. By allowing the mind 

to free space through the presence of interactive 

visual supports, students have more analytical 

resources to go beyond what is explicitly stated. 

These findings align closely with Sánchez et al. 

(2025) and González and Alvarado (2024), who 

argue that hypertextual architecture requires the 

reader to perform complex metacognitive 

operations to connect the fragments of 

information. The findings also support the thesis 

of Ascencio Gonzales et al. (2024) who confirmed 

that digital support can outperform traditional 

printed material in stimulating deductive thinking, 

provided that pedagogical guidance can help 

students connect explicit clues with their 

conceptual hypotheses. The third specific 

objective of reorganizational level, produced one 

of the study’s most pronounced effects. Starting 

from identical conditions in the pretest (p = 

0.888), the posttest reflects a substantial difference 

in favour of the experimental group (mean rank 

32.96) against 18.04 for the control group, with 

statistical significance (p < 0.001). This qualitative 

improvement suggests that interactive digital 

resources are very effective tools for synthesising, 

classifying and restructuring information. By 

allowing students to manipulate diagrams and 

complete interactive maps and classify concepts in 

real time, digital tools act as an “external scaffold”, 

helping to avoid cognitive overload, a central tenet 

of Sweller’s theory. 

Contrary to traditional approaches, these data 

strongly confirm the findings of Sánchez et al. 

(2025), González and Alvarado (2024) and Novoa-

Castillo et al. (2021) that the tasks integrated 

before and after multimedia reading offer students 

better operational skills to organize and distill 

textual macrostructures, overcoming 

methodological limitations of traditional linear 

teaching. Finally, the analysis of the critical level 

which corresponds to the fourth specific 

objective, produced similar results to 

methodological success. Although the groups 

were initially equivalent at pretest (p = 0.553), 

posttest measurements were found to be 

significantly separated between two groups (p = 

0.003), with the experimental group achieving a 

mean rank of 31.50 compared with 19.50 for the 

control group. This finding is important because 

the critical level represents the top level of the 

taxonomy of reading comprehension (Català et al., 

2001). The fact that the digital intervention 

produced significant changes in this dimension 

show that the tools were not just technical 

entertainment, but promoted critical judgment and 

content evaluation. This empirically confirms 

Vygotsky's and Mayer's theories because 

interactivity created an environment of immediate 

feedback that required students to confront, 

compare and evaluate the validity of texts. The 

results agree with Sánchez et al. (2025) and 

González and Alvarado (2024) on the role of 

hyperlinks in diversifying readers’ perspectives, 
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and with Novoa-Castillo et al. (2021) on 

reinforcing metacognitive skills. Similarly, the 

intervention's success agrees with Castro and 

Sevillano (2022) on digital game-based learning. 

When an explicit and rigorous pedagogical 

purpose guides gamification and interactivity, they 

can become important catalysts in developing 

autonomous and deeply reflective thinking in basic 

education. 

The pedagogically planned use of interactive 

resources (digital text, multimedia, and interactive 

activities) is associated with statistically significant 

improvement in students’ overall reading 

comprehension. After the experiment, 56% of the 

experimental group achieved satisfactory result, 

compared to only 4% of the control group, which 

proves that digital resources planned by a teacher 

can effectively facilitate reception, 

comprehension, and evaluation of the presented 

textual information. 

The most evident and robust effect of intervention 

was identified at the level of reorganization. 

Starting with the homogeneous initial conditions 

(pretest, p = 0.888), the posttest demonstrated the 

significant difference with a mean rank of 32.96 

compared to 18.04 for the control groups (p < 

0.001). It means that interactive tools optimally 

strengthen students’ ability to synthesise, classify, 

prioritise, and restructure information. The 

reading comprehension at the critical level 

improved significantly as well. Although the 

groups started at the same point (p = 0.553), the 

posttest demonstrated a mean rank of 31.50 

compared to 19.50 for the control groups (p = 

0.003). The findings suggest that the systematic 

intervention develops the ability to analyse, 

compare, evaluate, and issue well-founded 

judgments with the sufficient support of 

appropriate pedagogical design, feedback, and 

teacher mediation. Although the experimental 

group began with a significant disadvantage in the 

pretest (p = 0.002) and achieved a higher mean 

rank in the posttest, the final difference did not 

reach conventional statistical significance (p = 

0.068); therefore, the specific hypothesis for the 

literal dimension is not supported. With similar 

initial conditions in the pretest (p = 0.113), the 

theoretical potential of digital resources to 

stimulate deductions and predictions is 

recognised; however, because the posttest 

statistical data for this inferential dimension are 

not available in the source document, the 

magnitude and actual significance of the 

intervention effect cannot be determined. 

This study makes a significant contribution to the 

ongoing debate about the effectiveness of 

educational technology in cognitive-linguistic 

domains. Firstly, it provides empirical evidence to 

support the claim that technology, in and of itself, 

is not a literacy-generating tool but rather its 

pedagogical use designs and teacher mediation 

determine student gains. Secondly, it specifies the 

type of technology that proves to be the most 

effective for fostering high-level cognitive 

processes such as reorganisation and critical 

reading: interactive reading software. This study 

effectively addresses the methodological 

shortcomings of prior research by providing a 

large-scale mixed-methodology analysis and offers 

valuable data for subsequent studies attempting to 

disentangle the effects of virtual environments on 

Latin America students’ reading comprehension. 
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