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Abstract

In a technological world, the need arises to implement curricular adaptations in the teaching of mathematics
and in basic education in order to improve students’ interest and performance. Therefore, the objective of this
study is to analyze the strategies of curricular adaptations applied in the area of mathematics, in students who
present difficulties in problem-solving. The research was developed under an exploratory sequential design,
combining qualitative and quantitative methods in order to provide a comprehensive analysis of the
educational phenomenon, for which a sequential exploratory study was conducted, working with a population
of 7o students and 12 basic education mathematics teachers. Descriptive statistics and a bivariate analysis
using the Monte Carlo test were applied. The results show that teachers most frequently apply hybrid learning
U = 4.41, gamification [ = 4.33, autonomous learning yi = 4.16, discovery learning p = 4.16, and direct instruction
U = 4.08. The use of technology and games has high acceptance among students y = 4.63. Students view
curricular adaptations as having a limited impact p = 2.84 in improving mathematical understanding.
Meanwhile, problem-based learning shows significant results p-value 0.046 in relation to satisfaction, and with
the perception of ease and practicality in learning mathematics p-value o0.030. The results show that it is
necessary to create dynamic educational scenarios that improve both group and individual student
performance to achieve internalization and assimilation of mathematics in basic education students.

Keywords: Teaching practice, mathematics, learning, inclusive education, educational needs.

1. Introduction
From a historical perspective, curriculum adaptations (CAs) have emerged as a response to the growing

demand for dynamic, inclusive, equitable, and quality education. Initially designed to meet the needs
of students with specific needs, these strategies have gradually expanded to address the heterogeneity
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of educational needs (UNICEF, 2021). However, classrooms are still dominated by ‘a traditional
approach that hinders deep and meaningful learning among students’ (Estrada et al., 2025, p. 587).
20th-century constructivism, whether proposed by Jean Piaget or Lev Vygotsky, jointly views learning
as cognitive development formed by a succession of assimilations and accommodations, with one
focusing on the individual and the other on their social environment (Alberti, 2018). In the context of
mathematics, these perspectives have been fundamental, given that for decades the pedagogical
approach has favored methods centred on rote memorization and repetition, neglecting essential
cognitive skills such as critical thinking and problem solving, thus limiting the possibility of generating
meaningful learning (Barragan Mosso et al., 2024).

Cultural considerations are key factors influencing curriculum adaptations and study plans
(Charnetski et al., 2024). Therefore, in education, CAs must be dynamic and flexible tools that allow
teaching skills to evolve alongside technology (Rojas et al.,, 2025). Low scores in mathematics
assessments reflect flaws in curriculum design and a disconnect between the content taught and the
socio-cultural realities of students (Rodriguez-Rodriguez et al., 2023).

For its part, Sustainable Development Goal 4 seeks to promote the transformation of education
systems so that they promote inclusive, equitable and quality education (Miranda Gongalves, 2023). To
this end, ACs must be developed in conjunction with a personalised competency model for the
academic curriculum. They must also be based on guidelines such as ethics, the common good and
accessibility, addressing the needs of equity, quality and inclusivity (Kumar et al., 2023).

In Latin America, structural inequalities and the rigidity of traditional curricula are critical
obstacles to achieving quality education. Students from rural areas and marginalised communities face
substantial limitations, such as lack of access to adequate technologies and insufficient teacher training
in inclusive methodologies (Morales Sossa, 2024).

It is important to have flexible, resilient, and adaptable curriculum plans that allow for quick and
effective pedagogical adaptations in order to maintain educational quality. To this end, continuous
teacher training and curriculum development are essential to achieve optimal results in education
(Barragan Mosso et al., 2024). Anaya et al. (2024) propose a curriculum structure designed to be flexible
and adaptable, allowing teachers to address the diverse needs of students in mathematics classes based
on universal design for learning (UDL) to address diversity in mathematics clases.

On the one hand, Porteus (2023) highlights the importance of having quality teaching materials
that enable effective teaching strategies to be implemented to improve mathematics in the early years
of education, so that students can move out of their comfort zone of knowledge and break out of their
routine, achieving a disruptive education (Christiansen et al., 2023) investigates the importance of de-
ritualising students' routines. Given that students' ritual activities prevent new learning processes from
being carried out effectively, this study aims to determine the impact of de-ritualising students'
routines on their performance in a mathematics test.

Most teachers are aware that general education programmes need to be reformed through new
teaching methods in order to develop students' ability to work together to solve mathematical
problems (Hai et al.,, 2024). Learning strategies are the fundamental basis for developing students'
potential, Ordaya & Rivera (2022) mentions that when students have a better perception of teaching
strategies, their ability to solve mathematical problems increases.

Teachers must constantly adapt their teaching strategies according to the content being
addressed, as indicated by the study by Arteaga-Martinez et al. (2020) finding a relationship between
metacognitive regulation and the ability to solve verbal mathematical problems. Posso-Pacheco et al.
(2024) points out that developing interactive experiences between teachers and students provides
teachers with a clear overview so that they can develop new curriculum strategies.

Analysis of these issues allows us to identify multiple factors that hinder mathematical learning,
such as the disconnect between content and students' everyday lives, academic anxiety, and the lack
of flexible teaching strategies that promote meaningful learning (Wiradnyana et al., 2024).
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These conditions not only impact academic performance but also limit students' opportunities to
develop key skills such as problem solving and critical thinking, which are essential for facing the
challenges of the 21st century (Avila-Toscano et al., 2024). In this context, research on curriculum
adaptations is particularly relevant, as it can provide practical solutions to overcome these barriers and
ensure that all students can reach their full potential (Céspedes et al., 2023).

In this regard, research on curriculum adaptations is relevant, as it can provide practical solutions
to overcome these barriers and ensure that all students can reach their full potential. To this end, this
study considers pedagogical practices as those actions, methods, and approaches that teachers should
apply to facilitate learning through appropriately applied educational strategies, such as specific
techniques and tools, to ensure that all students participate satisfactorily in the learning process.
Teacher training in different methodologies is essential to achieve the integration of teaching practices
into curriculum adaptations.

The objective of this research is to analyse the curricular adaptation strategies applied in
mathematics to students who have difficulties in problem solving. In addition, this study aims to
identify effective and flexible teaching practices that promote satisfactory learning among students,
fostering the development of essential skills such as critical thinking and the ability to apply
mathematical concepts in real contexts.

Similarly, the aim is to assess the impact of these adaptations on educational inclusion, with a
view to proposing guidelines that contribute to the design of more equitable curricula, tailored to the
specific needs of students and aligned with global educational quality objectives. Based on the above,
the following hypotheses are proposed:

Hu. There is a statistically significant relationship between teachers' perceptions of students' level
in mathematics and students' learning problems.

Hz. The teaching practices applied by teachers have a significant influence on student satisfaction
with the teaching strategies applied by teachers.

Hs3. There is a statistically significant relationship between teachers' teaching practices and
students' perceptions of the ease and practicality of learning mathematics.

Hy. There is a statistically significant relationship between the impact perceived by teachers and
that perceived by students on the effectiveness of the implementation of curricular adaptations applied
in the area of mathematics.

2. Methodology

This research employed a sequential exploratory design, integrating qualitative and quantitative
methods to provide a comprehensive analysis of the educational phenomenon under study. This
approach allowed data to be collected through surveys administered to teachers and students to
explore teachers' perceptions of curriculum adaptations. Through statistical analysis, the effectiveness
of these adaptations in the classroom was evaluated in order to respond to the hypotheses proposed.
To this end, descriptive statistics and a bivariate analysis were performed in SPSS, applying the
Extended Fisher's exact test or Monte Carlo test, given that we are working with non-parametric data
from original Likert scales with observed counts of less than 5. In addition, Kendall's tau-b correlation
was applied to the hypotheses for non-parametric ordinal data, given that the variables analysed are
categorical. This bivariate analysis, together with the correlation, made it possible to assess whether
the proposed hypotheses were fulfilled.

The study was conducted at the Paulino Milan Herrera Educational Unit, located in the Camilo
Andrade parish of the Milagro canton, in the Guayas province, which belongs to Zone 5 of the
Ecuadorian education system. This publicly funded institution, which operates under the Costa school
system, offers early childhood, primary and secondary education in person, during morning and
afternoon sessions. With a total of approximately 51 teachers and 1,185 students, the institution is
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characterised by its urban location and by offering morning and afternoon classes, making it an ideal
setting for analysing teaching practices and curriculum adaptations in mathematics teaching contexts.

The study population consisted of a total of 83 participants: 70 seventh-grade students, 12
mathematics teachers, and one representative from the Student Counselling Department, all belonging
to the Paulino Milan Herrera Educational Unit. Three expert reviewers collaborated in validating the
content and form of the instruments. Given the finite and manageable nature of the population, it was
decided to work with all participants, thus ensuring that the data obtained was fully representative.

The discrepancy between the number of students and teachers is a methodological limitation
inherent to the research design, derived from the organisational structure of the institution itself,
where the teaching staff specialising in mathematics is necessarily small in relation to the student
population. To mitigate this risk, robust non-parametric techniques such as the Monte Carlo test and
Kendall's tau-b correlation were employed to accommodate asymmetric distributions and
heterogeneous sample sizes, ensuring consistency in inference. Consequently, future research should
consider multi-centre or extended sample designs that allow for a proportional balancing of the
analysis groups, increase statistical power, and thereby strengthen the external validity and
generalisability of the findings.

For the grading and optimal interpretation of the instruments, the results of the questions for
each teaching group and student were added up, and then a 25th, 50th, and 75th percentile evaluation
was applied, allowing them to be graded on three ordinal categories (high, medium, and low) in order
to better evaluate the dimensions.

Given that an evaluation was applied to a group of 12 teachers versus a group of 70 students,
missing values were imputed in R-Studio, in an ordinal categorical database using the MICE (Multiple
Imputation by Chained Equations) method with ordinal regression (polr), allowing for robust
estimation of missing values. Consecutively, for variables that MICE was unable to impute completely,
the mode was applied, ensuring consistency with the nature of the data. In conclusion, the absence of
missing values was verified, and the imputed dataset was stored in an Excel file for further analysis and
processing in SPSS.

Kendall's coefficient of concordance was used to analyse the degree of agreement between the
three evaluators in their assessment of the instrument. A value of W = 0.956 (p = 0.0218) was obtained
for the instrument aimed at teachers and W = 0.822 (p = 0.0427) for the instrument aimed at students.
The values of W indicate high statistical agreement and significance among the evaluators. The internal
reliability of the instruments was evaluated using Cronbach's alpha coefficient. The instrument aimed
at teachers obtained a value of o = 0.673 with 18 items, indicating acceptable reliability. Meanwhile, the
instrument applied to students presented an o = 0.98 with 16 items, indicating high reliability. This
supports the internal validity of the instruments.

Two instruments were developed, one for teachers and one for students, using a 5-point Likert
scale to enable an accurate assessment. Teachers were given a questionnaire divided into four sections:
general information, perception of students' level in mathematics (NEM), frequency of application of
teaching practices (PP), and impact of curricular adaptations (AC_VD).

The teacher variable (VD) and student variable (VE) are the main variables. Each circle represents
a dimension or variable measured within the teacher and student instruments. The black arrows
indicate direct relationships between predictor variables and response variables. The hypotheses
proposed in the model are identified as Hi, H2, H3, and H4 by the coloured lines. The letter P
corresponds to question, and the accompanying number indicates the number of questions for that
dimension within the instrument.

In turn, students were given a five-section instrument, one section on general data, another on
their perception of the ease and practicality of AM mathematics learning, another on the assessment
of learning problems (PA), another on satisfaction with teaching strategies (SEE), and the last section
measuring the impact of curricular adaptations (AC_VE).
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The hypothesised trajectories reflect the relationships established in the research hypotheses: Hi links
teacher perception of mathematics level (NEM) with student self-perception (AM); H2 associates
teaching practices (PP) with the perception of adaptations (PA); H3 connects the perception of
teaching adaptations (AC_VD) with student satisfaction with the educational environment (SEE); and
Hj relates teaching practices (PP) with the perception of student adaptations (AC_VE). This scheme
makes it possible to clearly visualise the causal and directional links proposed, ensuring coherence
between the instruments applied, the theoretical dimensions and the hypotheses formulated as
follows:

Figure 1. Model of relationships between teacher and student variables in the assessment of learning
in mathematics.

VARLABLE DIMEMSION QUESTION HYPOTHESIS

3. Results

The descriptive results provide an understanding of teachers' and students' perceptions of teaching
strategies and curriculum adaptations in mathematics. Table 1 identifies the most highly valued
methodologies, as well as the learning difficulties experienced by students.

Table 1 shows the distribution and variability of the data in relation to teachers' and students'
perceptions of teaching strategies and curriculum adaptations in mathematics. The results show that
teachers perceive curriculum adaptations and teaching strategies as useful tools for improving learning
in mathematics, with g = 4.0 in most items. There is a preference for hybrid learning p = 4.41,
gamification p = 4.33, autonomous learning and discovery learning with an equal value of p = 4.16, and
direct instruction p = 4.08, while cooperative learning obtained the lowest acceptance value p = 1.67,
followed by project-based learning p = 1.91.
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Table 1. Descriptive statistics of teacher variables
Variables N (%) 11 EE c o
Age 12.000  58.000 39.417 2190 7.585 | 57.538
Gender: 12.000 58.000 0.417 0.149 0.515 | 0.265
- Male 5 (41.7) -- -- -- -- --
- Female 7 (58.3) -- -- -- -- --
Level of education: 12.000 58.000 1917 0193 0.669 | 0.447
- Undergraduate 3(25) -- -- -- -- --
- Postgraduate 7(58.3) -- -- -- -- --
- Doctorate 2(16.7) - -- - - -
Years of teaching experience 12.000  58.000 7.333 1214 4.207 | 17.697
Probability of learning difficulties 12.000 58.000 3.750 031 0.452 | 0.205
Identification and adaptation 12.000 58.000 3.667 0355 1.231 1515
Perception of curricular adaptations 12.000 58.000 3.667 0.355 @ 1.231 1.515
Assessments for detecting learning 12.000 58.000 1.667 0188 @ 0.651 @ 0.424
problems
PP1 Expository method 12.000  58.000 3.000 0.246 0.853 | 0.727
PP2 Socratic method 12.000 | 58.000 4.000 0.389 1348 @ 1818
PP3 Storytelling 12.000  58.000 3.500 0.28 @ 1.000  1.000
9
PP4 Project-based learning (PBL) 12.000 58.000 1917 @ 0.288 0.996 | 0.992
PP5 Problem-based learning 12.000 58.000 3.917 0358 1240 | 1538
PP6 Flipped classroom 12.000  58.000 3.500 0.51 @ 0.522 0.273
PP7 Gamification 12.000 | 58.000 4.333 0.42 0.492 | 0.242
PP8 Cooperative learning 12.000 | 58.000 1.667 @ 0.42 0.492 @ 0.242
PPg Hybrid learning or blended learning 12.000  58.000 4.417 @ 0.149 0.515 | 0.265
PP1o Adaptive learning 12.000  58.000 2.083 0.313 1084 | 1174
PP11 Direct instruction: 12.000 58.000 4.083 0.288 0.996 = 0.992
PP12 Experiential learning 12.000  58.000 3.917 0.313 1084 | 1174
PP13 Autonomous learning 12.000 58.000 4.167 0.271  0.937 @ 0.879
PP14 Discovery learning 12.000  58.000 4.167 @ 0.207 0.718 | 0.515
AC Improvement in comprehension 12.000  58.000 4.333 0.225 0.778  0.606
AC Impact on academic performance 12.000 58.000 4.083 0.288 0.996 @ 0.992
AC Student participation 12.000 58.000 3.750 0.372 1288 1659
AC Evaluation and monitoring 12.000 58.000 3.417 0.336 1165 1.356

On the part of the students, Table 2 shows greater acceptance of the recreational activities used in class
to learn mathematics p = 4.63 and of the use of games and technology to improve understanding of
mathematical topics p = 4.06. In addition, several students believe that receiving additional support
could improve their performance in mathematics p = 3.64. The need for support for those with
difficulties in this area has a p = 4.47. In contrast, curricular adaptations have a value of u = 2.84 with a
perceived moderate impact on mathematical understanding.
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Table 2. Descriptive statistics of student variables

Variables
Gender: 70.000 - 0.657 0.057 0.478 0.229
-Female 24(34.3) - -- -- -- -
“Male 46(65.7) -~ - — - -
Do you live with your parents? 70.000 = - 0.257 0.053 0.440 0.194
-YES 52(743) - -- -- -- -
-NO 18(25.7) | -- -- -- -- --
Ease in understanding mathematical concepts. 70.000 - | 2.400 | 0.37 1147 1316
Anxiety caused by the difficulty of mathematics. 70.000 - 3129 | 0.148 1239 1534
Applying mathematical concepts to real-world 70.000 | - 3.686 0137 1149 1320
problems.
Receiving additional support to improve in 70.000 | -  4.500 0401 0.847 o0.717
mathematics.
How likely are you to have difficulties in 70.000 -  2.629 @ 0451 1265 1599
mathematics due to an unidentified learning
problem?
I believe that receiving additional support could 70.000 -  3.643 0158 1319 1740
improve my performance in mathematics.
How likely is it that you need teaching 70.000 -  3.771 | 0.43 1194 @ 1.425
adaptations to better understand maths?
The way I am assessed in maths helps me identify = 70.000 - 4.071 | omz2  0.937 0.879
my strengths and weaknesses.
I like the fun activities used in class to learn 70.000 -  4.629 | 0.084 0.705 0.498
maths.
I believe that games and technology help me 70.000 -  4.057 | 0.088 0.740 0.547
understand maths better.
I feel motivated to participate in maths activities 70.000 - 4186 | 0.089 0.748 0.559
in class.
My teachers explain things in different ways so 70.000 -  4.229 | 0.104 0.871 0.759
that everyone can understand.
Curricular adaptations have improved my 70.000 - 2843 | 0137 1150 1323
understanding of maths.
I have noticed improvements in my academic 70.000 - | 3.400 | 0.146 @ 1.221 = 1.490
performance since adaptation strategies were
implemented.
I feel more confident solving maths problems 70.000 -  3.629 | 0.102 0.854 0.730
thanks to adaptations in teaching.
I believe my school should offer more support for = 70.000 @ -  4.471  0.088 0.737 0.543

students with difficulties in maths.

Table 3 shows that 50% of teachers believe that students have an average level of mathematical
knowledge for the level they are studying. Regarding the impact of curricular adaptations, 41% of
teachers believe that the impact is medium, and only 33% mention that there is a high impact of
curricular adaptations on improving student learning.

On the other hand, 42.85% of students mention that mathematics is moderately easy and practical in
everyday life. In terms of problems, there is a high risk of learning difficulties among students (24.28%).
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While satisfaction with teaching strategies is high at 28.57%, in the end, the impact of curricular
adaptations is perceived as low by 31.42% of students.

Table 3. Frequency distribution according to variables evaluated in teachers and students

Variable Category N (%) | Cumulati
ve
percenta
ge
Students' level in mathematics Low Level 3(25) 25.0
Medium Level 6(50) 75.9
High Level 3(25) 100.0
Total 12(100)
Impact of Teaching Curriculum Low Impact 3(25) 25.00
Adaptations Medium Impact 5(41.7) 66.7
High Impact 4(333) 100.0
Total 12(100)
Ease and Practicality of Learning Low perception of ease and 21(30) 30.0
Mathematics practicality
Average perception of ease and 30(42.8 72.9
practicality 5)
High perception of ease and 19(27.1 100.0
practicality 4)
Total 70(100)
Learning Difficulties Low risk 18(25.7 25.7
)
Medium risk 35(50) 75.7
High risk 17(24.2 100.0
8)
Total 70(100)
Satisfaction with Teaching Strategies Low satisfaction 18(25.71 25.7
)
Average satisfaction 32(45.7 71.4
1
)
High satisfaction 20(28.5 100.0
7)
Total 70(100)
Impact of Curricular Adaptations on Low Impact 22(31.4 31.4
Students 2)
Medium Impact 28(40) 71.4
High Impact 20(28.5 100.0
7)
Total 70(100)

The statistical analysis in Table 4 evaluates the relationship between variables linked to mathematics
teaching and teachers' and students' perceptions of teaching strategies and curriculum adaptations.
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Hypothesis testing
Table 4. Relationship between teaching variables and curricular adaptations
Variables Sig. Monte Carlo (bilateral)
p-value 99% p-value p- p-value Correlation
confidence value
interval
Pearson' Lowe Uppe Reason Fisher' Linear Kendall' p-
s chi- T T for sexact associatio s tau valu
square limit = limit = plausibilit test n by e
y linear
NEM-PA 0.627 0.614  0.639 0.663 0.656 0.501 0.083 0.44
7
PP1 - SEE 0.810 0.800 0.820 0.752 0.840 0.176 0.156 0.170
PPz - SEE 0.806 0.335 0.323 0.217 0.363 0.527 -0.070 | 0.532
PP3 - SEE 0.822 0.812  0.832 0.867 0.716 0.840 -0.070 | 0.532
PP4 - SEE 0.359 0.347 @ 0.371 0.425 0.356 0.565 0.119 0.27
4
PPs5 - SEE 0.046 0.041  0.052 0.032 0.057 0.275 0.146 0.183
PP6 - SEE 0.059 0.053 0.005 0.059 0.059 0.024 -0.259 | 0.018
PP7 - SEE 0.571 0.558 0.584 0.571 0.571 0.721 0.061 0.64
o
PPS8 - SEE 0.430 0.417 = 0.443 0.430 0.430 0.244 -0.143 0.211
PPg - SEE 0.553 0.540 | 0.566 0.579 0.553 0.414 -0.106 0.40
2
PPio - SEE 0.748 0.736  0.759 0.762 0.786 0.876 -0.032 0.76
3
PP11 - SEE 0.109 0.101 0117 0.096 0.121 0.036 -0.204 0.05
4
PP12 - SEE 0.544 0.531 0.557 0.558 0.512 0.050 0.220 0.04
5
PP13 - SEE 0.235 0.224 = 0.246 0.227 0.187 0.077 -0.198 0.07
o
PP14 - SEE 0.646 0.633 0.658 0.635 0.650 0.238 -0.133 0.22
4
PP1- AM 0.732 0.721  0.744 0.694 0.788 0.150 0.168 0.132
PP2 - AM 0.141 0.132  0.150 0.150 0.150 0.661 -0.048 0.66
9
PP3-AM 0.668 0.656 = 0.680 0.768 0.590 1.000 0.027 0.816
PP4 - AM 0.427 0.414 = 0.440 0.451 0.402 0.513 0.132 0.234
PP5- AM 0.030 0.026 | 0.034 0.025 0.041 0.406 0.115 0.28
7
PP6 - AM 0.128 0120 0.137 0.128 0.128 0.083 -0.212 0.08
o
PP7 - AM 0.251 0.240 0.262 0.220 0.207 0.862 0.019 0.89
7
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PP8 - AM 0.215 0.205 0.226 0.203 0.203 0.107 -0.194 0.104
PPg - AM 0.125 0116  0.33 0.125 0.125 0.209 -0.150 0.162
PPio - AM 0.694 0.682  0.706 0.700 0.695 0.715 -0.033 0.76

5
PP - AM 0.237 0.226  0.248 0.335 0.300 0.134 -0.132 0.215
PP12 - AM 0.357 0.344 @ 0.369 0.376 0.315 0.026 0.247 0.02
4
PP13 - AM 0.311 0.299  0.323 0.306 0.263 0.142 -0.159 0.146
PP14 - AM 0.445 0.432  0.458 0.453 0.456 0.298 -0.107 0.322
AC_VD- 0.319 0307  0.331 0.332 0.332 0.129 -0.160 0.142
AC_VE

The results indicate that most of the relationships evaluated do not show a statistically significant
association. The following was found for the hypotheses.

Hi. There is a statistically significant relationship between teachers' perceptions of students' level
of mathematics and students' learning problems.

With regard to Hi, the result of the Chi-square test shows a p-value of 0.627, indicating that
teachers' perceptions of students' level in mathematics are not directly related to the learning problems
they present. Therefore, the hypothesis is rejected.

Haz. The teaching practices applied by teachers significantly influence student satisfaction with
the teaching strategies applied by teachers.

To test H2, analysis of the different teaching practices shows that most of them do not have a
significant relationship with student satisfaction. However, problem-based learning PP5 was found to
have a significant association with a p-value of 0.046, indicating that this methodology does influence
students' perception of satisfaction. Therefore, there is sufficient evidence to accept the hypothesis.

Hs3. There is a statistically significant relationship between teachers' teaching practices and
students' perceptions of the ease and practicality of learning mathematics.

The results for H3 show that, among the different teaching practices evaluated, problem-based
learning PPs5 is the only one that shows a significant association with students' perceptions of the ease
and practicality of mathematical learning, with a p-value of 0.030. Therefore, the hypothesis is
accepted.

Hy. There is a statistically significant relationship between the impact perceived by teachers and
that perceived by students on the effectiveness of the implementation of curricular adaptations applied
in the area of mathematics.

For Hy, the analysis of the relationship between teachers' and students' perceptions of the impact
of curriculum adaptations shows a p-value of 0.319, indicating that there is no significant association
between the two perceptions. It can be inferred that the way teachers evaluate the effectiveness of
curricular adaptations does not necessarily coincide with students' perceptions of their usefulness in
learning mathematics. For this reason, the hypothesis is rejected.

4. Discussion

Mathematics should be seen as a means of understanding life and should be learned to be applied in
everyday life. Furthermore, labour demand and the increasing technification of professionalism make
it essential to create a specific culture and training in mathematics for students from their basic
education onwards. Furthermore, the need to move towards dynamic teaching practices that are
adapted to both the social and individual environment allows for the creation of multi-level teaching
strategies, i.e. the ability to move from one learning method or approach to another in order to develop
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and train students' mathematical competence.

There are several teaching and learning methods and approaches. For this study, 14 have been
identified, for example Ayay-Arista et al. (2025) applies the expository method to improve the academic
performance of primary school students, Ding et al. (2024) implements the Socratic method,
demonstrating its effectiveness, while storytelling serves to develop students' mathematical identity
according to (Albano et al., 2024).

For (Rodriguez Rodriguez et al., 2015) a good alternative for improving the teaching and learning
process in mathematics is the project method, which has achieved good results with primary school
students. This study, however, found that this PP is not statistically significant and that its relationship
with student satisfaction and perceived practicality is weak. This lack of association may be due to the
fact that teachers assess academic level using general curriculum criteria, while learning difficulties
involve more specific and multifactorial aspects, such as individual attention, motivation or cognitive
barriers that are not always evident in the classroom.

Problem-based learning is highly practical for primary school teachers who teach mathematics
according to (Purnomo et al., 2024). This study corroborates this, as it is the only significant teaching
practice that has been perceived as satisfactory and practical by the students who participated in the
study. The significance of problem-based learning suggests that students are more satisfied with PP
that actively involves them in solving real-life situations. Furthermore, the study shows that students
are looking for teaching tools that allow them to understand concepts in a flexible, personalised and
contextualised way.

When Cevikbas et al. (2025) the flipped classroom has played a fundamental role since the
pandemic, offering ‘personalised learning, optimising class time, reducing anxiety and increasing
student attention’ (p. 1). While this research shows a p = 3.5 with moderately high values of frequency
of use by teachers, it is not significant in terms of satisfaction or perceived practicality on the part of
students. Muhamad & Osman (2025) applies cooperative learning, finding that teachers can improve
the effectiveness of student learning by monitoring and encouraging their performance in three areas:
pre-study performance, in-class performance, and individual thinking performance. Regarding the
frequency of application of this teaching practice, its use has been low among teachers, with a p =1.66,
presenting an opportunity for its application in the classroom.

Gamification is one of the most effective teaching and learning methods according to several
studies (Samonte et al., 2025). The students participating in this study showed a high level of
acceptance of games and technology, with a p = 4.057. Although this is not significant in terms of
satisfaction or perception of the practicality of mathematics, this may be due to a lack of training or
inadequate application of PP by teachers. Escobar et al. (2020), analyses the application of modern
gamification methodology as a teaching tool in the teaching of Pythagorean problems, finding that
‘gamification allows for curricular adaptations to be made in order to stimulate and interact with
learning in mathematics and improve academic performance in students’ (p. 171).

The blended learning method applied by Zakharova et al. (2024) the importance of developing
distance learning skills early on in students, as well as motivating self-learning, was highlighted. This
method has not been widely used by teachers in their activities, with a p= 4.417. These studies reveal
that innovative teaching practices promote key skills for the 21st century, such as critical thinking and
the ability to solve problems independently (Radovic S. & Pampaka, 2023).

Direct instruction is related to virtual reality technology and can be applied to mobile learning,
improving the efficiency and effectiveness of students' mathematical reasoning skills (Maulida et al.,
2024). With regard to the application of this teaching practice, it has been well received by teachers,
with a mean score of 4.083. Likewise, Lo et al. (2024) highlights the importance of experiential learning
in the post-pandemic world, where ‘immersive scenes were created with CoSpaces Edu, a mirror world
metaverse platform that allows students to virtually observe mathematical properties’ (p. 37).

Regarding the autonomous learning method Ying et al. (2025) points out that ‘the construction
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of autonomous learning spaces fosters the individual development of students’ (p. 411). This is applied
by teachers on a regular basis according to their results p= 4167 (Wiradnyana et al., 2024),
Mathematical problem-solving skills can be improved by using local wisdom models for specific
educational contexts. Hiltrimartin et al. (2024) he affirms that sociocultural factors are fundamental
in shaping experiences for solving mathematical problems.

Likewise, Siregar et al. (2025) He also mentions that the discovery learning method can be
combined with computer-assisted learning, which is effective in understanding algorithms and
numerical methods. This is used in the classroom to maintain students' attention and creativity. The
frequency of application shows a p= 4.167. Craig, California, mentions that setting learning objectives
at the course/module level, discussion questions, and task descriptions facilitates curriculum
adaptation.

Adaptive learning is effective for teaching abstract concepts in science, math, and engineering
(Farraj & Reiner, 2025). This is used less frequently by teachers, with a p= 2.083. This shows that
teachers must be empowered in pedagogical processes to design efficient and innovative learning
scenarios, generating curricular adaptation in dynamic learning scenarios (Alonso-Prieto, 2023).

This research is limited by the sample size and the discrepancy between the number of teachers
and students participating. Future research could incorporate larger samples. Also, the study could be
strengthened by using predictive models, expanding the sample, and incorporating quantitative
variables into the analysis. The term ‘learning problems’ is used to identify these problems in general
terms, but it does not constitute a specific diagnosis using standardised instruments. These findings
offer useful guidance for teachers facing problems in the mathematics classroom.

Despite these limitations, this research contributes directly to practical knowledge about the
importance of recognising students with learning difficulties and maintaining flexible and adaptive
teaching practices that respond to their needs. At a theoretical level, the study allows clear structures
to be proposed for the routes to be followed to achieve effective curriculum adaptations.

Contrary to previous research, this study simultaneously explores the perceptions of teachers and
students, providing a comparative perspective that has been largely overlooked in the Latin American
and Ecuadorian contexts. In this context, it is observed that technology and gamification are well
accepted by students. Likewise, it is essential to foster in students a practical and applied interest in
everyday mathematics, as well as to seek teaching strategies that meet their learning needs.

In conclusion, this research provides insight into how teaching strategies and curriculum
adaptations influence the perceptions of teachers and students, revealing that not all PP are equally
effective or meaningful for mathematical learning in the subjects studied. Based on these findings, the
need to promote PP that are more contextualised, interactive and consistent with the sociocultural
realities of the classroom is proposed. This study lays a solid foundation for the design and adaptation
of flexible curriculum and educational models that are tailored to the technological and educational
needs of students in such a way as to strengthen inclusion and the development of mathematical skills
from a comprehensive perspective for everyday and academic life.

5. Conclusions

In this study, teaching practices are understood as the actions, methods, and approaches that teachers
should apply to facilitate learning through appropriately applied educational strategies, such as specific
techniques and tools to ensure that all students participate actively in the learning process in an
inclusive manner. Teacher training in different methodologies is essential to achieve the integration of
teaching practices into curriculum adaptations.

Applying curricular adaptations that allow for the integration of concepts, objects, tools,
technology, games, practicality, and the adaptation of abstract theories to reality are fundamental to
ensuring that students can integrate mathematical concepts without barriers in their learning process,
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allowing them to apply them effectively in their academic activities and daily lives.

Pedagogical practices are invaluable when teachers understand how to apply them at the right
time. Otherwise, without direction or appropriate knowledge, their impact is minimal and does not
reflect their influence on student satisfaction, and their impact on improving academic performance is
diminished. For their part, the discrepancy between teachers' and students' perceptions may be
influenced by differences in expectations, roles, and ways of evaluating learning. While teachers
evaluate based on implementation and planning, students do so based on their direct experience in the
classroom, reflecting the need to improve pedagogical communication between both actors.

Learning to integrate various teaching strategies into teaching practice is a complicated task, but
one that must be carried out in order to increase interest in mathematics and ensure that it is integrated
into the student body. Furthermore, teachers' mastery of various pedagogical practices allows them to
improve educational equity and quality, as they can adapt their teaching to the different learning needs
of their students, contributing to improvements in the teaching-learning process.

Future lines of research should explore the importance for education of teachers possessing the
skills and knowledge of different PP and the strategies that accompany them. In addition, effective and
practical ways should be sought to identify learning difficulties so that teachers can improve classroom
dynamics by adapting curricular activities to achieve learning centred on the real needs of students,
thereby improving their academic performance.
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