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EDITOR’S LETTER

University community, readers, collaborators, punctually complying with
our periodicity and raison d'étre, we welcome you to this second ordinary
and third issue of volume 14, which is already number 41 corresponding to
the period June-September 2025.

It is a pleasure to address you from this space for the dissemination of
knowledge and science of our Maximum House of Studies. On this occasion, we
present materials from different disciplines and backgrounds, which analyse the
current reality and help us understand our close environment as a fundamental
part of the institution's social responsibility.

The articles are: Prevalence and factors associated with bovine gastrointes-
tinal parasitosis in the municipality of Mapastepec, Chiapas, Social psychology
to understand the challenges of educational inclusion, Smart Cities and the
Implementation of Artificial Intelligence in Autonomous Transportation — A
Proposal for the City of Querétaro, Evaluation of the physical and mechani-
cal properties of artisanal clay brick manufactured in the metropolitan area of
Tuxtla Gutiérrez and Identification of reflective students in higher education
institutions in Mexico.

Additionally, in the Academic Documents section, we present the paper
titled: Use of forearm-hand casts in Colles fractures with conservative man-
agement: A literature review.

We take this opportunity to extend the invitation to participate in the
next issues and continue strengthening this university outreach body.

Sincerely:

The editors
Espacio I+D, Innovacion mas Desarrollo journal.

"Por la conciencia de la necesidad de servir"
Universidad Autonoma de Chiapas
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PREVALENCE AND FACTORS ASSOCIATED WITH BOVINE GASTROINTESTINAL PARASITOSIS IN THE MUNICIPALITY OF MAPASTEPEC, CHIAPAS

To quote this article:

Ledn Velasco, H., Cruz Pérez, L. P.,, Zavala Lépez, G., Ramirez Barrios, H., & Bautista
Trujillo, G. U. Prevalencia y factores asociados a la parasitosis gastrointestinal bovina en
el municipio de Mapastepec, Chiapas. Espacio I+D, Innovacion mds Desarrollo, 14(41).
https://doi.org/10.31644/IMASD.41.2025.a01

— Abstract—

The objective of this research was to determine the prevalence and factors
associated with gastrointestinal nematodosis in cattle in the municipality
of Mapastepec, Chiapas. Gastrointestinal nematodosis in cattle affects live-
stock health and productivity, causing great economic losses that impact
the profitability of the production system. The research was descriptive
and transversal. The coprological analysis of 420 samples of cattle was
carried out during September - October (2023), using the flotation and
McMaster technique. Non-probabilistic convenience sampling, 2x2 contingency
tables, and the Chi Square test (P<0.05) of the SPSS IBM Statistics version
25 software were used. During this investigation, the following genera of
nematodes were identified: Trichostrongylus spp., Ostertagia spp., Cooperia
spp., Chabertia spp., Haemonchus spp., Strongylus spp, and Trichuris spp.
Concerning the number of animals sampled, a prevalence of nematodes
of 62% was found. Regarding the age groups, young cattle had a greater
parasitic infestation (70.7%); Cooperia spp., being the genus with the greatest
presence in young and adult animals, while in old cattle, the nematode
Trichostrongylus spp was identified. The degree of parasitosis infestation
in young animals was 378.3 + 73.3 HPGH, and in adults, 219.5 + 58.1 HPGH,
being a moderate parasitosis, and in old animals, this disease was mild with
153.6 = 10.3 HPGH. The factors associated with significant gastrointestinal
nematodes in this study were: geographical area, exploitation system, breed,
age, body condition, sex, animals in coexistence, and food (P<0.05), pro-
vided on the ranches.

Keywords:

Prevalence; gastrointestinal parasites; associated factors.
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PREVALENCE AND FACTORS ASSOCIATED WITH BOVINE GASTROINTESTINAL PARASITOSIS IN THE MUNICIPALITY OF MAPASTEPEC, CHIAPAS

astrointestinal nematodosis in cattle is a multi-etiological disease

caused by different genera of parasites such as Trichostrongylus

spp., Haemonchus spp., Ostertagia spp., Cooperia spp., Trichuris
spp., Chabertia spp., and Strongylus spp., which are worms that inhabit the
digestive tract and are characterized by the following clinical signs: inap-
petence, anemia, edema, diarrhea, decreased production, and even death of
the animal. It should be noted that the frequency of these parasites depends
on various factors such as climate, management system, age, race, and nu-
tritional status (Angulo, 2005; Quiroz, 2011).

In Mexico, the economic impact of the presence of gastrointestinal
nematodes in cattle has reached economic losses of up to $445.10 million
(Reyes-Guerrero et al., 2021). In this sense, cattle farming in Chiapas de-
velops in 83.4% of the territory, and considering that cattle is one of the
animal species with the greatest susceptibility to gastrointestinal parasites,
it is important to study parasitosis in this municipality because this disease
could cause great economic losses (Gonzilez & Santiz, 2010; CEIEG, 2018).

Currently, gastrointestinal parasitosis in cattle is one of the main animal
health problems in the country. Therefore, it is necessary to carry out pre-
ventive medicine programs that control these conditions that have an impact
on the productive efficiency of the livestock herd. Therefore, the collection
of this information in the state is relevant, mainly in the municipality of
Mapastepec, Chiapas, where livestock is the main socio-economic activity, so
it is necessary to know the degree of infestation of these parasites in cattle.

Therefore, the objective of this study was to determine the prevalence
and factors associated with gastrointestinal nematodosis in cattle in the
municipality of Mapastepec, Chiapas.

MATERIALS AND METHODS
Research area

This research work was carried out in the municipality of Mapastepec,
Chiapas, located in region IX, known as Isthmus-Coast, in southern Chiapas,
Mexico. The total area of this municipality is 1,085.60 km2, with a warm and
humid climate from January to September and semi-warm from October to
December. Rainfall occurs in September and October with a monthly average
of 450 mm. Its economic activity is based on extensive and intensive cattle
farming; it exports cattle on a large scale, which generates important income
for the municipality, among other activities (Cardoso-Vazquez et al., 2006;
Becerra, 2009; INEGI, 2010).
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PREVALENCE AND FACTORS ASSOCIATED WITH BOVINE GASTROINTESTINAL PARASITOSIS IN THE MUNICIPALITY OF MAPASTEPEC, CHIAPAS

Figure 1. Localizacion geografica del municipio de Mapastepec, Chiapas.
Source: Cardoso et al., 2006; GADM, 2018.

METHODOLOGY

This is a descriptive-cross-sectional research design that analyzes and describes
the prevalence of gastrointestinal parasites, taking into account the variables:
race, age, sex, and body condition.

A coprological sampling was carried out in the municipality of
Mapastepec, Chiapas, taking into account the national livestock register,
reported in 2021, which shows the existence of 2,290 livestock production
units (UPP) with a livestock inventory of 158,330 head of cattle distributed
in the different areas of this municipality.

For the determination of the samples, convenience sampling was used
in 21 UPPs belonging to the Local Livestock Association of this municipal-
ity and cooperating producers. To carry out the determination of the finite
sample size, the formula described by Aguilar (2005) was used.

B N Z2 pq
T d2(N-1)+ Z2pq

n

n = sample size

N= 158,330 - population size

7Z=1.96 - confidence level

d= 0.05 - absolute accuracy level

p= 0.5 - proportion of the phenomenon under study in the population
g=1- p - proportion of the reference population that does not present the
phenomenon under study
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PREVALENCE AND FACTORS ASSOCIATED WITH BOVINE GASTROINTESTINAL PARASITOSIS IN THE MUNICIPALITY OF MAPASTEPEC, CHIAPAS 1 1

To obtain the sample size, a probability of occurrence of the phenomenon
studied (p) of 50% was taken into account with a confidence level (Z) of
95% and absolute accuracy level (d) of 5% (Aguilar, 2005), resulting in
383 cattle. In this sense, due to the participation of cooperating producers,
the number of samples was increased to 420 cattle from 21 UPPs. For this
purpose, the number of animals that were sampled per ranch was 20 cattle,
which it was divided into three age groups: young (35.7%), adult (24.8%),
and old (39.5%).

Determination of prevalence

The Pinedo formula (2020) was taken as a reference to calculate the preva-
lence of gastrointestinal parasitosis.

Number of animals positive for gastrointestinal parasites

b= Total number of animals sampled X 100

Inclusion criteria

« Age of cattle: young (o to 12 months), adult (13 months to 24
months), and old (= 25 months)

«  Body condition of cattle with scale 1.0 to 9.0. (1.0= very thin and
9.0= obese) This scale was taken into consideration as dual-purpose
cattle (milk and meat) (Herd & Sprott, 1986)

«  Health status (healthy)

o  Cattle breed (all breeds)

o Sex of cattle (females and males)

Exclusion criteria:
»  Freshly dewormed cattle
e Pregnant cattle
o Sick cattle

Elimination criteria

¢ Contaminated samples
* Loss of cold chain

Ethical and bioethical aspects in animal research:
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PREVALENCE AND FACTORS ASSOCIATED WITH BOVINE GASTROINTESTINAL PARASITOSIS IN THE MUNICIPALITY OF MAPASTEPEC, CHIAPAS

During the development of this work, we took into account the considerations
that mark the legislation and standards in the Law of Livestock Development
and Sanitation for the State of Chiapas, the Official Mexican Standard
NOM-062-Z00-1999.

Interpretation of the results:

Morales et al. (2012) classify the degree of infestation of gastrointestinal
parasites in large ruminants by Eggs Per Gram of Feces (HPGH):

o  Mild infestation: 50-200 HPGH (+)
*  Moderate infestation: >200-800 HPGH (++)
» High infestation: >800 HPGH (+++)

Statistical analysis

For the calculation of statistical significance, a 2x2 contingency table was
used, using the Square Chi test (P<0.05). Simultaneously, the ratio of
moments with a 95% confidence interval was calculated. Bivariate analysis
was performed with the SPSS IBM Statistics version 25 software. (IBM Corp.
© Copyright IBM Corporation 25.2017 version).

RESULTS
Prevalence of parasite infestation in the UPPs of Mapastepec, Chiapas.

Table 1 shows the prevalence results obtained concerning the determination
of gastrointestinal nematodes, where 420 cattle were sampled, of which 262
animals (62%) were positive for gastrointestinal parasites and 158 (38%)
animals were negative.

Table 1
Overall prevalence of gastrointestinal nematodes

Cases Samples Population %
Positive n 262 62
Negative n 158 38

Sampled animals n 420 100

Note: Own elaboration.
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PREVALENCE AND FACTORS ASSOCIATED WITH BOVINE GASTROINTESTINAL PARASITOSIS IN THE MUNICIPALITY OF MAPASTEPEC, CHIAPAS

Of the gastrointestinal nematode positive cases by age group, 150 young
animals were sampled, of which 70.7% (n=106) were bovine positive and
29.3% (n=44) were negative cases, while in the group of adult animals 104
animals were evaluated, resulting in 56.7% (n=59) of bovine positive and
43.3% (n=45) negative animals; finally, of 166 older animals 58.4% (n=97)
were positive and 41.6% negative cases (n=69).

During this research, the classification of gastrointestinal nematodes
was carried out in the 21 UPP evaluated, where the following genera were
detected in 20 UPP: Trichostrongylus spp., Ostertagia spp., Cooperia spp.,
and Chabertia spp., with these four genera having the highest frequency
(95.2%). The genus Haemonchus spp. was present in 19 UPP (90.5%), and
the least frequent were the genera Strongylus spp. in 10 UPP (47.6%), and
Trichuris spp. with six positive cases (28.6%).

According to the classification by age group, seven genera of parasites
were detected in young cattle (Figure 2), of which the Cooperia spp genus
represented the highest frequency (30.55%) and the Trichuris spp genus the
lowest frequency (3.49%) of positive cases.

Chabertia spp,
5.81%

Trichoalromgylia spgp

Serongyius spp.
25.68% 135, 72%

Trichns spp.,
3

Cooperia spp..

QeteTagia app AN S5
55

BT3%

Figure 2. Gastrointestinal nematodes identified in young cattle

Figure 3 shows that the group of adult cattle presented infestations with
the following genera: Cooperia spp (36%)., Trichostrongylus spp. (17%).,
Strongylus spp. (15%)., Haemonchus spp. (13%)., Ostertagia spp. (10%).,
Chabertia spp (7%), and the genus Trichuris spp (2%) were the ones with
the lowest presence of positive cases.
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1 yius
o 15% o Chabertla spp., T4%

Trichuris spp.. 2% Trichmstrongylus app

7%

QEieTagia spp.
1

CoapEiTa $pp., 36%

Figure 3. Gastrointestinal nematodes identified in adult cattle

With reference to old animals, the seven genera of nematodes above
were identified. However, the genus Trichostrongylus spp. is the one with
the highest presence, with 20.5%, in this population; on the other hand,
the genus Trichuris spp. is the one with the lowest frequency, with 0.3% of
positive cases (Figure 4).

Chabartia 3pp.,
Swopgyins spp. TA%
19.8% Trichosrongyius 3pp.,
20.5%
Tk hirme 3pf..,
3%
Crerramis 5pp.
15.4%
Coupeia s

1A%

Figure 4. Gastrointestinal nematodes detected in old cattle

The results obtained according to the degree of infestation showed that
young animals (378.3 + 73.3 HPGH) and adults (219.5 + 58.1 HPGH)
presented a moderate degree of infestation, while old animals (153.6 + 10.3
HPGH) presented mild cases. Therefore, the general average of the evaluated
population manifested a moderate parasitosis of 250.50 + 66.69 HPGH.

Regarding the sex of the animals, it was found that the 193 females
evaluated showed a degree of mild infestation, while in the males, the in-
festation was moderate in 69 animals.
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The overall result of positive animals was 262 for parasitosis. However,
when classifying it by body condition of 1.0 (n=112), an infestation of 331.7
+72.9 HPGH was observed, while in the body condition of 3.0, there were
110 animals, both of which had a moderate infestation (212.3 + 20.5 HPGH).
In contrast, animals with a body condition of 5.0 (n=40) had a mild (182.5
+ 25.0 HPGH) presence of parasitosis.

As for the nine analyzed breeds of the sampled animals, the highest
parasitic load was the Brahman breed (1950 HPGH) with an infestation
considered as high; in contrast, the lowest parasitic load was the cross of
Cebu x Cebu (62.5 HPGH) with an infestation considered as mild.

FACTORS ASSOCIATED WITH GASTROINTESTINAL
PARASITOSIS IN CATTLE

In Table 2, the factors associated with the presence of gastrointestinal
nematodes in cattle are mentioned. Regarding the Centro-Dulce location
area of the municipality of Mapastepec, Chiapas, the genus Haemonchus
spp reflected a value of 0.372 of Momios Ratio (RM), while in the Baja-
Maritima area, the genus Ascaris spp showed a result of 0.454 RM (P<0.01).
This represents a remarkable relationship in both variables with these
gastrointestinal nematodes. On the other hand, the semi-intensive exploita-
tion system detected the genus Ascaris spp, and in the extensive exploitation
system, the genus Strongylus spp (P<0.01) with values of 0.375 RM and
0.305 RM, respectively.

Regarding the breed or cross, they manifested a significant association
with the presence of parasitosis, reflected as follows: Cebu x Swiss with the
presence of the genus Strongylus spp., (2.650 RM), and the Simbrah cattle
breed had a relationship with the parasites Trichostrongylus spp (4.299 RM)
and Trichuris spp (7.960 RM) (P<0.01). However, the cattle embedded between
the Cebu x Cebu breeds presented the genus Cooperia spp (0.129 RM),
(P<o0.01). For its part, the Swiss American breed was associated with the
nematode Strongylus spp with a value of 2.546 RM (P<0.05) and Ascaris spp
of 21.500 RM (P<0.01). Finally, the Holando x Cebu cattle breed manifested
the association with the nematode Haemonchus spp (1.864 RM) (P<0.05).
Breeds such as Gyr, Guzerat, Brahman, and Black Sardinian did not show a
significant association with gastrointestinal parasitosis (P>0.05).

Regarding the age of the animals, their relationship with the condition
of parasitosis found that young cattle had the presence of the following more
relevant genera, such as: Trichostrongylus spp (2.070 RM), Cooperia spp
(2.179 RM), Chabertia spp (2.718 RM), Trichuris spp (5.743 RM) (P<o0.01),
and for Ascaris spp nematodes (0.232 RM), Haemonchus spp (1.644 RM)
had lower values (P<0.05). The second age group was old animals, and a
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PREVALENCE AND FACTORS ASSOCIATED WITH BOVINE GASTROINTESTINAL PARASITOSIS IN THE MUNICIPALITY OF MAPASTEPEC, CHIAPAS

relationship was found with the following genera: Cooperia spp (0.449 RM),
Ascaris spp (7.706 RM) (P<0.01), and Trichuris spp (0.134 RM), Chabertia
spp (0.508 RM) (P<0.05). In contrast, adult cattle had no relationship with
the parasites detected (P>0.05).

Table 2
Factors associated with the presence of parasitosis in cattle

Factor Genus RM LCI LCS P Value

Geographical area

Centro — Dulce Haemonchus spp 0.372 0.219 0.631 P<0.01
Baja — Maritima Ascaris spp 0.454 0.408 0.505 P<0.01
Exploitation system
Extensive Strongylus spp 0.375 0.198 0.710 P<0.01
Semi-intensive Ascaris spp 0.305 0.263 0.354 P<0.01
Breed or crossbreed

CxS Strongylus spp 2.650 1.577 4.454 P<0.01
HxC Haemonchus spp 1.864 0.999 3.478 P<0.05
Trichostrongylus spp 4.299 1.350 13.691 P<0.01
! Trichuris spp 7.960 1.540 41.149 P<0.01
Strongylus spp 2.546 1.046 6.196 P<0.05
A Ascaris spp 21.500 7.333 63.036 P<0.01
CxC Cooperia spp 0.129 0.017 0.974 P<0.01

Age
Haemonchus spp 1.644 1.002 2.696 P<0.05
2.070 1.271 3.370 P<0.01
2.179 1.407 3.374 P<0.01

Young

5.743 1.530 21.552 P<0.01
2.718 1.514 4.882 P<0.01
0.232 0.052 1.030 P<0.05
Cooperia spp 0.449 0.281 0.717 P<0.01
Trichuris spp 0.134 0.017 1.047 P<0.05
old Chabertia spp 0.508 0.266 0.968 P<0.05
Ascaris spp 7.706 2.179 27.252 P<0.01

Note: P<0.01= Highly meaningful

P<0.05= Meaningful

CxS: Cebl x Suizo, HxC: Holland x Cebu, SI: Simbrah, SA: American Swiss, CxC: Cebu x Cebu, RM: odds ratio,
LCl: lower confidence limit, LCS: upper confidence limit
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Table 3 shows the results of parasitosis related to the animals' body condition.
An association was found with the parasite Strongylus spp, with a value of
2.226 RM (P<0.01) in the body condition of 1.0, and in the same case for the
body condition of 3.0, the genus Strongylus spp reflected a value of 0.549
RM (P<o0.05). Therefore, cattle with a body condition scale of 5.0 had no
significant relationship with the genera of the parasites (P>0.05). According
to the sex variable, females were associated with the manifestation of the
following genera: Cooperia spp had a value of 0.557 RM (P<0.01), likewise,
the genera Ostertagia spp with a value of 0.519 RM, and Trichostrongylus
spp with 0.542 RM (P<0.05). However, male cattle showed no association
with parasitosis (P>0.05).

Concerning cattle living with backyard hens, the genus Ascaris spp
had a value of 0.355 RM (P<0.01), and in the case of sheep, the parasites
Strongylus spp and Chabertia spp had values of 0.827 RM and 3.174 RM,
respectively (P<o0.01). As for pigs, the following genera were identified:
Ascaris spp (0.057 RM), Cooperia spp (0.121 RM), Ostertagia spp (0.124
RM), Trichostrongylus spp (0.194 RM) (P<0.01), and Chabertia spp (0.162
RM) (P<0.05).

Finally, the variable of food supplementation by grains (corn) and
poultry manure both showed a relationship with the same genera Ascaris
spp having a value of 0.206 RM (P<0.01), Haemonchus spp with 0.505 RM
and Chabertia spp of 0.371 RM (P<0.05), continuing with the corn cane the
nematode Chabertia spp (2.217 RM) was visualized (P<0.05) and in the corn
silage the parasite Strongylus spp (0.110 RM) and Ascaris spp (13.500 RM)
(P<0.01) were observed.
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Table 3

Associated factors and presentation of positive cases of parasitosis in cattle

Factor Genus RM LCI LCS P Value
Body condition

1.0 Strongylus spp 2.226 1.336 3.710 P<0.01
3.0 Strongylus spp 0.549 0.324 0.929 P<0.05

Sexo
Trichostrongylus spp 0.542 0.323 0.911 P<0.05
Female Ostertagia spp 0.519 0.297 0.909 P<0.05
Cooperia spp 0.557 0.348 0.892 P<0.01

Animals in
cohabitation

Backyard hens Ascaris spp 0.355 0.311 0.405 P<0.01
Sheep Strongylus spp 0.827 0.788 0.868 P<0.01
Chabertia spp 3.174 1.631 6.177 P<0.01
Trichostrongylus spp 0.194 0.046 0.822 P<0.01
Ostertagia spp 0.124 0.017 0.921 P<0.01
Swine Cooperia spp 0.121 0.029 0.511 P<0.01
Chabertia spp 0.162 0.022 1.203 P<0.05
Ascaris spp 0.057 0.038 0.085 P<0.01

Food
Haemonchus spp 0.505 0.261 0.978 P<0.05
Corn Chabertia spp 0.371 0.154 0.895 P<0.05
Ascaris spp 0.206 0.170 0.249 P<0.01
Haemonchus spp 0.505 0.261 0.978 P<0.05
Poultry manure Chabertia spp 0.371 0.154 0.895 P<0.05
Ascaris spp 0.206 0.170 0.249 P<0.01
Corn cane Chabertia spp 2.217 0.990 4.963 P<0.05
Corn silage Strongylus spp 0.110 0.015 0.812 P<0.01
Ascaris spp 13.500 4.866 37.45 P<0.01

DISCUSSION AND CONCLUSION

In the present study, 62% of positive cases (n=262) were due to gastroin-
testinal nematodes, and 38% of negative cases (n=158) were found. This
contrasts with the results of Marmolejo et al. (2023) in a study carried out
in Villaflores, Chiapas, who sampled 384 cattle, of which they detected 33%
positive for parasites and 67% negative for the presence of gastrointestinal
nematodes. However, Lopez and Sanchez (2009), who conducted a study of
identification and prevalence of gastrointestinal nematodes in cattle from

detected 56.66% of positive cases (n=68) of gastrointestinal parasites. The
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authors Marmolejo et al. (2023) and Lopez and Sinchez (2009) have values
lower than the positive cases of this study, with respect to the negative cases
both values are higher than those of this research, probably attributed to
the population of animals at the place of study, time of year (June), and the
research's duration.

Regarding the degree of parasitosis by age group, in this study, it was
found that 70.7% of young animals with positive cases of parasitosis (n=106)
and 58.4% of old animals, possibly representing the age group most sus-
ceptible to this condition (n=97). These results contrast with those of the
author Marmolejo et al. (2023), where they found results for young ani-
mals of 41.61% positive for gastrointestinal nematodes, and for old animals,
36.11% positive for parasitosis. For its part, Cruz's study (2009) reported a
prevalence of gastrointestinal parasitosis in young cattle of 50% (n=21) and
adult cattle of 16% (n=7) due to gastrointestinal nematodes. This study was
conducted in the municipality of Raudales Malpaso, Chiapas. Both results
show values below those found in the present study, possibly related to the
size of the sample, time of year (June), and location of the study area.

In the research work, seven genera of gastrointestinal nematodes
were identified; Trichostrongylus spp., Ostertagia spp., Cooperia spp., and
Chabertia spp., being the ones with the highest presence, with 95.2% each,
Haemonchus spp. was 90.5% and the ones with the lowest presence were
Strongylus spp. (47.6%) and Trichuris (28.6%). On the other hand, Colina
et al. (2013), who worked on the prevalence of gastrointestinal parasitosis
in cattle in the Province of Chepén — Peru with a warm climate, identified
Oesophagostomum spp (40.2%), Cooperia spp (32.8%), Haemonchus spp
(28.1%), Ostertagia spp (26%), Trichostrongylus spp (24.3%), and Trichuris
(1.8%). There is a coincidence of five nematode genera that have an impact
on the productivity of bovine livestock.

In a study conducted by Gonzilez and Santiz (2010) in Ocotepec,
Chiapas, they found nine genera of gastrointestinal nematodes, coinciding with
the genera: Trichuris spp., Cooperia spp., Trichostrongylus spp., Chabertia
spp, and Haemonchus spp with this research. However, in this study, the
parasite Trichuris spp has the most presence (60%) and Chabertia spp
the least (0.77%).

There are differences between the studies presented, due to the variation
in the population number of animals sampled, age, different geographical
areas that are related to climatic conditions, time of year, and finally, an
unnoticed preventive medicine protocol in each livestock production unit
for the control of these endoparasites.

In this study, it was detected that we mostly worked with the following
livestock crossbreeds: Cebu x Swiss (CxS), Holando x Cebu (HxC), Simbrah
(SI), American Swiss (SA), and Cebu x Cebu (CxC), and the genera most
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commonly found were: Strongylus spp., Trichostrongylus spp., Trichuris spp.,
Ascaris spp., Cooperia spp. (P<0.01) and Haemonchus spp. (P<0.05). In this
sense, Pinedo (2020), when conducting research in which he compared
the parasitic load between races: Girolando, Simmental x Holstein, and
Brahman, where they only agreed with two genera of parasites: Cooperia spp
and Trichuris spp, no association was detected between gender and breed of
cattle (P>0.05). On the other hand, Garcia et al. (2018), when studying the
prevalence and risk factors associated with gastrointestinal parasites relating
to parasitosis and cattle breeds such as Holstein and Normandy, the only
coincidence was with the following genera: Trichuris spp., Chabertia spp
(P>0.05), and Ostertagia spp (P<0.01). There is a relationship with gastroin-
testinal nematodes, except for breeds that differ with the study conducted,
region, study population number, and environmental temperature.

The sex factor is one of the factors that represented an association with
bovine females with the following genera: Trichostrongylus spp., Ostertagia
spp (P<0.05), and with the genera Cooperia spp and Ascaris spp (P<0.01).
In contrast, Cornejo (2019) and Lagos and Lascano (2021) did not find any
significant relationship between this factor. This may be due to the number
of animals sampled, in this case, more females than males.

According to the results obtained, in this research, the age variable
found a relationship in young animals (0-12 months) with parasites:
Trichostrongylus spp., Cooperia spp., Trichuris spp., Chabertia spp (P<0.01),
and Haemonchus spp., Ascaris spp (P<0.05), while in old animals (> 25
months) the following genera were found: Cooperia spp., Ascaris spp
(P<o0.01), and Trichuris spp., Chabertia spp (P<0.05). Pinedo (2020) found
a relationship with age in six groups of productive stages: bull, cow, heifer,
turkey, beef, and calf, where they did find an association with age (P<0.002)
and included the parasitic load of the genera found: Eimeria spp., Monezia
sp., Cooperia sp., Trichuris sp., Paramphistomidae, and Protozoa.

In contrast, Armijos (2023) performed an age classification: calf,
bull, heifer, and adult; however, they did not find an association with
the identification of the following genera: Eimeria spp., Haemonchus
spp., Oesophagostomum spp., Cooperia spp., Moniezia benedeni, and
Trichostrongylus spp (P>0.05).

In the present research, we detected an association of some parasites
with the age factor; similar results were found by Pinedo (2020), and co-
incide at the same time of year and the sampling of the animals. While
Armijos (2023) differs with the results of these works because the diagnosis
of parasitism was in temperate weather.

As for the farming system factor, it was classified as extensive with
the Strongylus spp genus and semi-intensive with the Ascaris spp genus
(P<o0.01). Lagos and Lascano (2021) analyzed the extensive production
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system, identifying the following genera: Eimeria spp., Haemonchus contor-
tus, Oesophagostomum spp., Ostertagia spp., Taenia spp., Trichuris spp, and
Trichuris strongylus spp, where they showed a relation with the farming
system (P<o0.01). Definitely, the farming system is a critical point in preven-
tive medicine programs and, as a consequence, the health of the animals.

Ludefa (2023) in evaluating the comparison to extensive and intensive
farming systems did not detect any association between the parasite loads of
the genera Entamoeba coli, Ancylostoma spp., Ascaris spp., Trichostrongylus
spp., Lagochilascaris spp., Strongyloides spp, and Fasciola hepatica in relation
to farming system (P>0.05).

According to Lagos and Lascano (2021), there was only a relationship
with the extensive system in the present research since both coincide with
the warm-humid climate, although they do not have the same genera identi-
fied. While Ludefa (2023) did not observe any association between this
factor, detecting only the genus Ascaris spp, although they do not belong to
the same cattle exploitation system.

Regarding the factor of cohabiting animals, an association with cases of
parasites was found with backyard chickens with the parasite Ascaris spp
(P<0.01), sheep with the genera Strongylus spp and Chabertia spp (P< 0.01),
and swine with the parasites Trichostrongylus spp., Ostertagia spp., Cooperia
spp., Ascaris spp (P<0.01), and Chabertia spp (P<0.05). As opposed to Cornejo
(2019) and Armijos (2023), who mention that there is no relationship to the
presence of gastrointestinal parasites. Perhaps the differences between the
two studies were that in the present research, there is a close interrelationship
in the animals' pens, water, feed, and common spaces in the production units.
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— Abstract—

Educational inclusion represents a challenge for all educational institutions,
since despite the fact that important changes have been generated in both
educational models and educational policies, exclusion problems still persist.
The objective of this article is to present a general overview of what the
exercise of educational inclusion implies from the perspective of social psy-
chology to promote reflection on the actions of all those involved in school
spaces. The analysis from social psychology on stereotypes, prejudices, and
attitudes can help understand the complexity of the discriminatory and
exclusive responses of those who fail to understand diversity and therefore
respect the condition of each person. Collaboration and dialogue can be ele-
ments in favor of advancing in this task of learning from and with differences.

Keywords:

Inclusion; prejudices; stereotypes; attitudes; challenges .
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ocial inequalities exist in our society. The conditions that generate

them must be recognized in a specific analysis to identify the challenges

that must be faced in this situation and that lead minority groups to
experience discrimination, risk of exclusion, violence, among others, which
do not favor equity and therefore inclusion.

The state of Chiapas is characterized by a wide cultural richness, but
also with serious deficiencies with respect to the rest of the country,
inequality can be expressed for example by not speaking the same dominant
language that in this case is Spanish, being a woman, being a child, having a
sexual preference and orientation different from that of the majority, being
of African descent, being an elderly person, living in extreme poverty or
having a disability condition, since there is a risk of being excluded from
actively participating in society, in education and even in important family
or community decisions.

This risk of being excluded undermines what has been established
at the international level from the Sustainable Development Goals pro-
posed by the United Nations (UN) because it fails to eradicate everything
that allows people to live in a more just and equitable society. In particular,
with regard to Goal 10 "Reduction of inequalities", an interesting fact is
that "one in six people in the world has suffered some type of discrimi-
nation, disproportionately affecting women and people with disabilities"
(p. 32), which represents a challenge for all nations, but in particular for
those where discrimination against these minority groups is still part of
everyday life. Despite this slogan, both nationally and globally, we find many
cases of extreme poverty, displaced or damaged people who cannot claim
their rights or seek to survive, leaving aside the opportunity to receive an
education in schools.

To avoid the risk of exclusion, it is necessary to propose or give conti-
nuity to a series of strategies of diverse nature to minimize the disadvan-
tages of the condition in which these people find themselves, in a climate
of collaboration, so that everyone has a place. One of the subjects that will
be highlighted in this article is educational, since it is imperative to generate
changes in training, in how to feel and think about others. This is important since
in our societies it is common that hierarchies of excellence are privileged
(Perrenoud, 1995) by measuring people only for some of their qualities
without a holistic vision in terms of competitiveness.

Therefore, this article exposes educational inclusion and what can be
done to break down the barriers that generate these unequal conditions and
make sure education is for all. Firstly, a brief history of inclusive education is
presented to understand the importance of its origin from the Education for
All policy, secondly, the concept of educational inclusion will be addressed,
thirdly, the factors that may interfere for inclusion to occur will be analyzed
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from a psychological perspective and finally some ideas will be presented to
contribute to a favorable climate that avoids the risk of exclusion.

EDUCATION FOR ALL, IN SEARCH OF EQUITY

To understand the importance of inclusion, it is necessary to refer to the
concerns that were expressed at the meetings of UN member countries in
1990, carried out by the United Nations Educational, Scientific and Cultural
Organization (UNESCO), which as the body in charge of evaluating and
proposing the main changes in education at the international level, identified
the need to discuss strategies to make education for all a reality and not a
simple aspiration.

This year, the World Conference on Education for All and the
Framework for Action to Meet Basic Learning Needs was held in the city
of Thailand, specifically in Jomtien, which expressed the need to design
strategies so that by 2030 the problems encountered regarding the number
of people who still did not have access to education, a fundamental right for
all people regardless of sex, age or condition, were eradicated. The diagnosis
that led to this proposal indicated that:

More than 100 million boys and girls, of whom at least 60 are girls, do not
have access to primary education. Over 960 million adults — two-thirds of
them are illiterate, and functional illiteracy is a problem in all countries, both
industrialized and developing. More than a third of adults lack access to print
knowledge and to new skills and technologies that could improve the quality
of their lives and help them shape and adapt to social and cultural changes.
More than 100 million children and countless adults fail to complete the basic
education cycle, and there are millions who, even by completing it, fail to
acquire essential knowledge and skills (UNESCO, 1990, p. 1).

As a brief summary, this conference highlighted the importance of pro-
viding primary education in addition to eradicating illiteracy. In the same
document, this body (UNESCO, 1990) stated that "education can contribute
to a safer, healthier, more prosperous and environmentally amiable world"
(p. 6). Therefore, emphasis is placed on the social function of education by
fostering social, economic, and cultural progress, while promoting tolerance
and cooperation at the international level. It is through education that it was
hoped to suppress discrimination against minority groups, such as children
in the street, the poor, migrants, refugees, or displaced people, as well as
people with disabilities.

In three decades, more international conventions have been held, such
as those in Dakar in 2000, Incheon in 2015, and the United Kingdom in 2019,
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which were expected to meet the Millennium Development Goals and the
current Sustainable Development Goals. The latter with a call to the private
sector to meet the proposed goals, but what was suggested in 1990 has not
yet been achieved. While there has been important progress, there are still
great challenges to making equity in education a reality. As the achieve-
ments at each meeting are reviewed, the factors involved in the results are
identified, proposing specific strategies and programs, such as the inclusive
education proposal, in which it is proposed to eradicate the barriers that
limit educational changes.

In the case of Mexico, in the data found in the census carried out by the
National Institute of Statistics and Geography (INEGI) (2020), by educational
level regarding the percentage enrolled, 49.3% of students were enrolled in
basic education, 24.0% in upper secondary education, and 21.6% in higher
education. However, they also point out that 4.9% were out of school, and
0.2% unspecified. This is to point out some figures related to school access
in our country. Likewise, it was reported that out of a total of 126,014,024
inhabitants, 7,168,178 have some type of disability (INEGI, 2021).

On the other hand, the National Council for the Prevention of
Discrimination (CONAPRED) recognizes different discriminated groups, such
as women, children, young people, the elderly, indigenous peoples, persons
and peoples of African descent, persons with disabilities, persons of sexual
and gender diversity, domestic workers, migrants and refugees, persons with
HIV, day laborers and agricultural workers, as well as for their precarious
economic condition. The discrimination to which they are subjected can
range from hindering access to public education to the prohibition of freely
choosing their employment, as well as wage differences, among others.

This discrimination may be part of "an everyday practice that consists
of giving unfavorable treatment or undeserved contempt to a certain person
or group" (CONAPRED, 2024, parr. 1). It is highlighted that the effects on
the people who suffer from it have a negative character with an impact on
dignity with consequences that in extreme cases can lead to loss of life.
From this perspective, it is important to consider the search for alternatives
to improve coexistence with equity.

INCLUSION AND EQUITY IN EDUCATION

Equity is a serious issue, since not all people are in the best social, political,
and economic conditions, and this will significantly affect the results that
are measured not only at the national level but also at the international
level. Access to education and health, social security, or housing services is
not the same for everyone, which will influence educational outcomes. In a
review carried out by UNESCO, it considers that in terms of gender parity

? ESPACIO 1+D, INNOVACION MAS DESARROLLO » VOL. X1V, N.° 41, JUNE 2025 « ISSN: 2007-6703
L

28



SOCIAL PSYCHOLOGY TO UNDERSTAND THE CHALLENGES OF EDUCATIONAL INCLUSION

(equality between men and women) there has been significant progress,
although it recognizes that there are still gaps, that is, inequality between
those who live in rural and urban areas or in those spaces in which they
continue to be subjected by patriarchal practices.

From the point of view of Santiago, Tremblay & Arnal (2008, as cited
in Toscano, Ponce, Cruz, Zapién, Contreras & Pérez, 2017), to talk about
equity it is important to take into account two dimensions; the first related
to the review of personal circumstances so that they are not an obstacle to
the educational potential they may have and the second, ensuring access to
quality education regardless of people's conditions.

Derived from the above, it is necessary to see how a condition related to
access to services in an unequal way becomes a limitation for some people
to enter the education system. It should be remembered, for example, that
in our country, there are regions with extreme poverty where education
may not be a priority, as survival would be. Such is the case of the extreme
poverty data measured by the National Council for the Evaluation of Social
Development Policy (CONEVAL, 2023), in which they indicate that there
was a decrease of 0.5% going from 38.3% in the second quarter of 2022 to
37.8% in the second quarter of 2023. However, this organization recognizes
that still 9.1 million Mexicans are in this condition, bringing as consequences,
among others, the problems of educational lag.

Because there are areas in our country with higher poverty rates, there are
also some geographical regions with high economic development, showing
the situation of inequality that is experienced on a daily basis, especially in
the southern region, including Chiapas, Guerrero, and Oaxaca. This may explain
the results of UNESCO's measurement of reading competence, finding that
our country is at a proficient level with 63% compared to Ireland, which has
98%. Although progress has been made in this aspect, many indicators are
not at all flattering and show the great problems that must be addressed for
the achievement of equity.

Educational inclusion emerges as an alternative in favor of equity, providing,
from the point of view of UNESCO (2009), proposals adjusted to the needs and
conditions of people to promote access, permanence, and graduation from the
educational system, taking advantage of all possible opportunities.

Talking about inclusion is thinking about the global change of the en-
tire educational system, both in nature and in the culture and identity of
people. In this sense, it is pertinent to think that the impact must reach the
configuration of the curricula in attention to diversity and the recognition
of what is culturally specific to all people. Thus, for example, Valenzuela,
Guillén-Lugigo, Campa, and Sanchez (2020) recognize that "the introduc-
tion of indigenous knowledge in higher education for many years has been
positioned as a problem of equity or social justice as a study on indigenous
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peoples in unquestioned colonial disciplinary spaces " (p. 26). Therefore, the
discussion about what and how to promote inclusion is broad and complex
because of all the implications in a culture characterized by individualism
and little solidarity with others.

To understand inclusion, it is important to address what exclusion is.
This phenomenon, which has many causes, is understood as opposed to
inclusion, since, while one side integrates, the other excludes (Jiménez,
2008). So, under this idea, exclusion is a substantial part of inclusion, that
is, they are two sides of the same coin, which happen in processes of
interaction. It is included so as not to exclude, or when excluded, you want
inclusion to exist. Exclusion happens in all groups; it is only important to
pay attention to what is happening around us and to realize the hidden ways
in which violence is sometimes exercised by excluding others.

THE ISSUE WITH DISCRIMINATION AND THE RIGHT TO EDUCATION

Educational systems in general and schools in particular have been guided
by the hierarchies of excellence, measuring and placing people according
to the demonstration of what they have learned, as proposed by Perrenoud
(1995) when he talks about the construction of school success and failure,
recognizing that even when people have exercised their right to education
they can also abandon it if they have problems of failure and academic lag.
From the point of view of Diaz Barriga (2023):

The qualification was developed as an instrument that allows students to be
classified, assigned a school place, but also socially, an instrument of social
discrimination through which the future of each subject is decided in some
way: to obtain a qualification to survive in the school system or to be expelled
from it. Qualification is a need of the education system. This means that
through measuring what is known, some may not continue in educational
spaces or remain in them while being discriminated against (p. 110).

School learning has been shown to depend on many factors, which are pre-
sented differently in urban and rural environments, or those living on the
periphery of cities. Working children who arrive at schools, the children of
migrants who partially leave school to harvest together with their family, are
characteristic examples that conditions are not the same for everyone, and
that this can influence their academic performance. These may have few or
poorly developed skills to understand educational content. Poor vocabulary
or reading habits can trigger problems not only in reading competence and
comprehension but also serious problems in academic performance; hence,
it is interesting to reflect on how the condition of each person in the classroom
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differently affects what they learn and how they learn it. However, the
measurement does not include these personal characteristics, and therefore,
they may end up leaving school with the idea of "I am useless", explained
from the helplessness learned since the proposal of the concept by Seligman
(1960, as cited in Galindo & Ardila, 2012).

In addition to the above, in some cases it is inevitable to observe the at-
titudes of the rest of these students' classmates, the least who offer help, and
the majority who may prefer that the "bad students" withdraw to have less
school competence and continue to maintain the status of "best student".
With this, it is shown that, although inequality is a strong problem that is
related to the economic structure of a country or a region, in the end, it is
perceived in the classroom through the interactions that are established
between both students and teachers. The latter is when you have the firm
belief that "not everyone should reach the goal, only the best".

A disadvantaged group with the right to education is people with dis-
abilities, who are allowed to stay in regular schools, that is, with everyone
else. Some time ago, there were special education schools that helped them,
but it did not benefit them because they were considered "special" and it
was better that they were distanced from the rest of the people. Although
it sounds difficult, deep down, when these people started entering regular
schools, there were and are people who still think that "special children"
should stay in special schools. The above is due to ignorance or misconcep-
tions about the characteristics of people with a certain disability. These
people show resistance to accepting coexistence in the same classroom and
school space between the "normal" and the "special".

Attitudes of rejection, mockery, and discrimination persist, even lead-
ing to overt or covert violence, disguised as good intentions by the commu-
nity in which people find themselves. In particular, the analysis of negative
attitudes to inclusion in teaching staff shows through the research carried
out that the common denominator is rejection attitudes, with the argument
of not being sufficiently prepared to teach them (Paz-Maldonado & Flores
Giroén, 2021; Sisto, Pérez-Fuentes, Gdzquez-Linares & Molero-Jurado, 2021).

To address this set of problems Both and Ainscow (2002) proposed
more than two decades ago the Index for Inclusion which was published by
UNESCO in an effort to promote the dissemination of this model in which
inclusion will involve first of all the review of the relationships, values
and beliefs that exist in schools to generate changes to the school culture.
Secondly, they suggest a thorough analysis of the policies that may be gen-
erating exclusion, and thirdly, reflect as a collective, practices that are also
considered as obstacles that do not favor the integral development of all
people in school premises, regardless of their condition.
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In 2018, the Mexican Ministry of Public Education (SEP) published a book
called Key Learning Techniques for Comprehensive Education. Strategy for
equity and entry into basic education: for students with disabilities, outstanding
abilities, and severe learning difficulties. This document discusses the concept
of inclusive education, focusing on guidelines on inclusive practices and how
to work with a document called the Index for Inclusion, which proposes a di-
agnosis of the school and then generates specific strategies for inclusion. At
the international level, this document is based on the Universal Declaration
of Human Rights, the Convention on the Rights of the Child, the Convention
on the Rights of Persons with Disabilities, and the 2030 Global Agenda for
Sustainable Development. While inclusive education is thought to be associated
with disability, this paper mentions that it is not unique to the care of this group
of people. The important thing is to "foster educational communities where di-
versity is valued and appreciated as the prevailing condition" (Sep, 2018, p. 14).

Likewise, it proposed the Universal Learning Design (ULD) with
emphasis on the design of didactic strategies so that people with wide
differences in their abilities could achieve their educational objectives,
because, in the classrooms, people have multiple forms of representation,
action, and expression, as well as motivation.

Recently, the SEP (2024) in its Model of the New Mexican School
(NEM) recognizes inclusion as an articulating axis from its curricular
organization, because:

The state is obliged to guarantee this right from the initial level to the higher
level, especially monitoring the students from indigenous peoples, Afro-
descendants, migrants, women, people with disabilities, and marginalized
sectors of the country, have the conditions to exercise their right to education
at all levels and modalities (p. 15).

Unfortunately, this is for basic education. The question is, what are the
guidelines for secondary education and higher education? Unfortunately,
few students reach these educational levels because they were very likely
made to feel that they had no capacity to move forward, being carried away
by opinions based on negative prejudices.

Toscano, Ponce, Cruz, Zapién, Contreras and Pérez, (2017), point out that
in the case of Higher Education Institutions (HEIs) they have difficulties in
integrating the procedures to address the diversity of what they call vulnerable
groups and although "they are allowed to enter the university, but they do
not achieve permanence or graduation" (p. 44), among other things due to
infrastructure problems, thus offering a deficit education in which policies,
plans, processes and techniques for quality care must be improved.
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The inclusion of people with disabilities at the higher level was the
object of study of Pérez-Castro (2016) who analyzes the problem, realizing
that some of the main HEIs strategies have been in a) institutional regulations
and policies, b) in academic and economic support, ¢) in physical and
information accessibility and d) in other measures and services, although
it recognizes that an educational policy is not yet consolidated, due to the
unsystematic nature of the information generated to know what the impact is.

An interesting exercise regarding the inclusion of university students
from indigenous peoples is the model proposed from the ICT of Valenzuela
and collaborators (2020) who, from a descriptive-correlational study to a
sample of 86 students from the University of Sonora, Mexico, found that
the use that students make of ICT facilitates inclusion with the guidance of
teachers is necessary for its correct use academically and to have greater
communication in didactic terms. Likewise, an important relationship was
found between inclusive policies and practices from the model proposed
by Ainscow and Both (2000), allowing the former to promote an inclusive
culture with the use of mobile devices, fostering inclusion.

PREJUDICES, STEREOTYPES, AND ATTITUDES IN EDUCATIONAL
INCLUSION. BREAKING DOWN BARRIERS

Being part of an inclusive culture must be common in all groups of people,
since it is a natural process and is expressed in the forms of communication
and interaction; inclusion has been institutionalized in most countries, so
that governments have worked hard to ensure that schools have protocols
and contents in textbooks that allow an inclusive, democratic and partici-
patory coexistence.

This, in turn, has generated research to understand and identify the
problems in the process of incorporation into educational spaces, as well as
the design of proposals to make this possible. A task that is clearly titanic in
some cases, when unpleasant experiences of exclusion are known, because it
seems that violence persists in various forms and manifests itself in almost
all spaces of coexistence, particularly in school spaces, where relationships
are very important for school success.

An approach to the origin of the problems of exclusion, discrimination,
and violence for being different can be found in the concept of stereotype
from social psychology, which according to Allport (2000) cited in Gomez &
Espinosa (2021) refers to a negative attitude towards something or someone
based on a series of overgeneralized beliefs, but at the same time erroneous
(given the nature of the belief) that gives rise to discriminatory behaviors.
On the other hand, in the case of prejudice, it allows the justification of
these behaviors and can be expressed openly or covertly, even reaching
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rejection, all based on a comparison of superiority, putting the other in
the place of inferiority. An example is the perception of threat studied by
Gomez and Espinosa (2021) to understand its role as a mediator between
migrant Venezuelans, from the perspective of Peruvians.

The complexity of both concepts studied in social psychology clarifies
the expressions of actions of some people against others, from a series of
misconceptions that are shared by the majority about a minority. One may
be experiencing exclusion or discrimination by moving away from people
by labeling people with negative attributes, based on the impression of some
stereotype or prejudice, altering coexistence, and even generating overt or
covert violence towards this particular person or group of people. Because
excluding implies an act of violence.

The various prejudices about a person or group can unleash attitudes
and behaviors that exclude either because of some physical or mental
disability, sexual orientation, social and economic class, religion or socio-
cultural context of origin, for example, a prejudice based on a stereotype can
lead to attitudes of racism by not interacting or doing so as little as possible
with people with Afro-descendant traits (due to their black skin color and
curly hair), because historically from the position of "whites", they are untrust-
worthy people. Another example of prejudice based on stereotypes is of a
student declared homosexual for considering her "masculine" (some call
them "tomboy"), so that her peers will treat her rudely, she can be excluded
from some meetings, believing she does not fit in with the rest of the girls.

Cardona (2023) carried out the analysis on gender stereotypes and their
relationship with employment, identifying that:

Gender gaps exist from the beginning of professional careers, given the ex-
pectations that society establishes about the life trajectories of people, men,
and women. But it increases when those expectations are met and women
are placed in female-oriented careers, such as caring for their family or other
dependents (p.693).

The above examples are situations that happen on a daily basis in schools,
causing effects on students, and, although it may seem surprising, the ex-
clusion is so subtle and invisible that often teachers and authorities fail to
distinguish them from everyday behaviors and are justified as normal. It
may be that the teacher himself, without manifesting it or having full awareness,
may be sharing a prejudice, which needs to be recognized in order to act
in a different way, especially by generating inclusive processes in the class-
rooms. Now, how is it that excluding others is normalized? The answer can
be found by analyzing prejudices, as a psychosocial phenomenon, which is
part of our reality, since it helps us to gather a series of negative characteristics
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about a person or object and thus avoid a danger created under our experience;
on the other hand, the stereotype as a set of generalized ideas helps to order
the experience we have about the context and then the attitude appears
conceived as the way we act or react to an event, person or situation, regu-
larly in a negative way.

These phenomena must be raised when talking about inclusion, since
they all have a cultural root, that is, what has been learned at home or
from a very young age will influence our interaction with others. Surely a
lot of people have wondered: why do we have a negative opinion towards
people with tattoos? Or why do we believe that women should study socially
oriented careers and not engineering? As well as this, there are prejudices
and stereotypes of which we have a pre-established attitude. The conflict is
when they are confronted with other ideas that can unbalance the cultural
mindset and put us in check, but isn't that the sense of unlearning that
damages others?

WHAT CAN BE DONE FOR INCLUSION?

There are many alternatives to promote inclusion. Reflection on what is
apparently "normal" can be the first step to intervene; the other is dialogue,
not imposing ideas but establishing communication with others by accepting
their way of thinking and having their own opinions. Through dialogue and
confrontation, the ideas and experiences of others are communicated and dis-
cussed, and how what happens to others and their environment is perceived,
which are the main concerns, doubts, ideas, and proposals about someone or
something in particular. Therefore, as members of a group, it must be ensured
that everyone has an equal opportunity to speak, to dialogue, and to resolve
conflicts through democratic and participatory coexistence.

Another tool that works, but from the teacher's perspective, is to
promote participation. It is a perfect formula: inclusion is achieved only
and exclusively through participation. Although it seems like a simple
class exercise, achieving the genuine participation of everyone implies
having a closer idea of who the students are, giving the opportunity for
everyone to express themselves, respecting points of view, recognizing the
possibilities of developing creativity to learn, which allows us to identify
that, while being different, our world is expanded. It is no longer just a
personal vision but the shared vision in which others offer new ways to
understand our reality.

Likewise, it is important to become aware of civic responsibility towards
others, that is, that being members of society implies understanding that
the "other" also has rights and an interpretation of reality that is different
from their own. This is crucial because inclusion requires the ability to
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recognize others and understand the diversity of beliefs and personalities.
With this, we must bear in mind that all people are free to say what they
think. However, if what is said is lacerating the other person in any way, it
means that there is a prejudice or attitude that is being counterproductive
in the interaction towards those who maintain that attitude. Therefore, it is
relevant to question stereotypes, prejudices, and attitudes about other people.

It is recognized that one of the main barriers to inclusion in school
has to do with the resistance to changing the way in which the school is
perceived, the function it has, and that it should not be only for a few but
for all. From this idea, it is necessary to take into account that exclusion
is also a cultural pattern, that is, that society also excludes. With this, the
fragmentation in which the various groups live can be analyzed based on
political, economic, and social conditions. The work of educating for inclusion
has to break barriers and promote equity.

Each person can do many things in favor of inclusion, first at the
personal level, since to the extent that people change their way of seeing
others, this will allow them to generate changes at the institutional level.
The school should no longer be selective, and its idea of learning should be
more open, creating scenarios to learn from everyone, from their differences.
It has been taught that to be successful, it is necessary to think and be equal
to others, and that being different is bad. "You have to deliver the tasks all
in the same format", "whoever finds a shortcut in a mathematical problem is
cheating". These are the phrases that make us assume that being different is
not good. However, the difference allows us to approach a view of the world
that is not our own and broadens our perspective.

On the other hand, this old belief that disability is a disease or
a punishment must be eradicated; it is a condition, and from there, you
can live well. Some people are short, and that can't be changed; that's an
example of a condition. Others are born with a skin color that will not
be modified either; that is another condition. Being born with Down syn-
drome is a condition, and you can live with it as with the color of your skin.
Therefore, it is important to respect the condition of each human being and
contribute as much as possible to avoid exclusion.

It is also important to remember that poverty leads people to make deci-
sions that can cause little attachment to school, hindering motivation to over-
come. It is not the absolute responsibility of the person to have been born in a
context of vulnerability. They work hard every day to get ahead and deserve
respect. In general, everybody, regardless of their status, must be respected.

In schools, while they regularly teach competing to be better than others,
that doesn't make them better people. If it happens when you are sensitive
to other people's problems or conditions, when you have the ability to put
yourself in the shoes of the other. That's called empathy, so one of the core
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values that should be cultivated in classrooms is to be empathetic. Everyone
deserves a chance, and we can all learn from each other. Our differences
and those of others must be learning opportunities; it must be what comple-
ments us, rather than what divides us.

Finally, inclusion is greatly enhanced by diversity; this variety of beliefs,
thoughts, tastes, inclinations, and desires makes collaborative work richer. It
is possible to imagine that all people are equal on the basis of their differences,
which implies uniqueness. Understanding that there is a diversity of experiences
commits our identity to a dynamic of solidarity and growth, in which we
can learn from others, get involved in their topics of interest, as well as
teach the group what we know. Thus, in our classroom, even in our family,
we must provoke inclusion by recognizing the great diversity, but, above all,
by learning to be responsible and respectful of others.

Something to keep in mind is that due to technological advances,
access to information can allow both teachers and students to obtain reliable
knowledge to rethink old beliefs and stereotypes that have been regularly
discriminated against. A good digital and informative competence can become
a strong ally in learning communities and favor a culture of inclusion.
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— Abstract—

Smart cities, powered by the use of artificial intelligence (AI), represent
an innovative approach to addressing contemporary urban challenges
and improving the residents' quality of life. These cities use advanced
technologies and data analysis to optimize resource management, public
services, mobility, and decision-making. This article compares different
aspects of urban life, such as autonomous transportation, application of
renewable energy, use of the Internet and level of foreign direct investments
in the cities of Tokyo, Singapore and Querétaro to finally give a proposal for
the implementation of autonomous buses in the city of Querétaro, using the
good practices applied in Tokyo and Singapore.
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ue to the rapid growth of population density in urban cities, infra-

structure and services are required to meet the needs of city resi-

dents. On this basis, there is a significant increase in digital devices,
such as sensors, actuators, and smartphones, that drive huge business po-
tential for IoT (Internet of Things), as all devices can interconnect and com-
municate with each other on the Internet. The IoT prototype is composed
of smart, self-adjustable objects that are connected to each other through a
global network infrastructure. The IoT is mostly considered as real objects,
widely dispersed, with low storage and processing capacity, with the aim of
improving the reliability, performance, and security of the smart city and its
infrastructures.

The Internet of Things is an infrastructure that includes physical de-
vices, modern vehicles, buildings, and even essential electrical devices that
we use constantly, interconnected with each other over the Internet so that
they can accumulate and exchange data with each other. These "Things"
have priority and the ability to self-organize and communicate with other
things without human intervention. The IoT concept aims to present an
even more ubiquitous and immersive Internet. In addition, by allowing easy
access and interaction with a wide variety of devices, such as appliances,
monitoring, surveillance cameras, sensors, displays, actuators, and vehicles.
The IoT will improve the development of various applications that take advan-
tage of the enormous amount and diversity of data produced by objects to
implement more services to companies, citizens, and public administrations
(Yang, Han, Wang, Jiang, Song, 2020).

Increasingly, organizations in various industries are using IoT to operate
more efficiently, provide better customer service, improve decision
making, and increase business value. With IoT, data can be transferred over
a network without the need for person-to-person or person-to-computer
interactions. An IoT ecosystem consists of web-enabled smart devices that
use embedded systems (such as processors, sensors, and communication
hardware) to collect, send, and act on the data they acquire from their envi-
ronments. IoT can also use artificial intelligence and machine learning to
help make data collection processes easier and more dynamic.

IoT allows machines to complete tedious tasks without human inter-
vention. Companies can automate processes, reduce labor costs, reduce
waste, and improve service delivery. IoT helps make it less expensive to
manufacture and deliver goods and provides transparency into customer
transactions. IoT is one of the most important technologies and continues
to advance as more companies realize the potential of connected devices to
stay competitive (Gillis, 2023).
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IoT offers several benefits to organizations. Some benefits are industry-
specific, and others are applicable across multiple industries. Common benefits
for businesses include the following:

e Oversees general business processes.

e Improve Customer Experience

e Save time and money.

e Improves employee productivity.

» Provides integration and adaptive business models.
* Enables better business decisions.

« Generate more revenue.

There are numerous real-world applications of the Internet of Things,
ranging from consumer IoT and enterprise IoT to manufacturing IoT. IoT
applications span numerous verticals, including automotive, telecommuni-
cations, and energy. In the consumer segment, for example, smart homes
equipped with smart thermostats, smart appliances, and connected electronics,
lighting, and heating devices can be controlled remotely via computers and
smartphones (Evans, 2011).

IoT can be implemented very well in the concept of smart cities.

A smart city is a municipality that uses information and communication
technologies (ICTs) to increase operational efficiency, share information
with the public, and improve both the quality of government services and
the well-being of citizens. The overall mission of a smart city is to optimize
city functions and drive economic growth while improving the quality of life
for its citizens using smart technology and data analytics. The smart city is
given value based on what they choose to do with the technology, not just
how much technology they may have. Several important characteristics are
used to determine the intelligence of a city. Some of these characteristics are:

* Aninfrastructure based on technology

e environmental initiatives :

e ahigh-performance public transport system

« asafe sense of urban planning and

e to live and work within the city and use its resources

The success of a smart city depends on its ability to form a strong rela-
tionship between the government and the private sector. This relationship is
necessary because most of the work that goes into creating and maintaining
a data-driven digital environment occurs outside of government (Rodriguez
& Lopez, 2018).
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Figure 1. Components of a Smart City

Smart cities use a combination of Internet of Things (IoT) devices, software
solutions, user interfaces (Uls), and communication networks. However,
they rely primarily on the IoT. IoT devices sometimes have processing
capabilities called edge computing. Perimeter computing ensures that only
the most important and relevant information is communicated through the
communication network. A firewall security system is also necessary for the
protection, monitoring, and control of network traffic within a computer
system (Rodriguez & Lopez, 2018).

Conservation and energy efficiency are important parts of smart cities.
Smart cities use their network of connected IoT devices and other tech-
nologies to achieve their goals of improving the quality of life and achieving
economic growth. Successful smart cities follow four steps:

1. Collection: Smart sensors throughout the city collect data in real time.

2. Analysis: The data collected by the smart sensors is evaluated to
extract meaningful information.

3. Communication: The knowledge found in the analysis phase is commu-
nicated to decision-makers through strong communication networks.

4. Action: cities use insights gleaned from data to create solutions,
optimize operations and asset management, and improve residents’
quality of life.

Sustainability is another important facet of smart cities. Urbanization is
expected to increase further in the coming years. According to a United
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Nations report, about 55% of the world's population now resides in an
urban area or city. This figure is expected to increase by 68% in the coming
decades. Smart technology will help cities sustain growth and improve
efficiency for the well-being of citizens and governmental efficiency in
urban areas in the coming years. While cities already have environmental
advantages, such as smaller geographic footprints that impact fewer ecological
systems, they also negatively impact the environment with emissions, such
as their extreme use of fossil fuels.

Many cities around the world have begun to implement smart tech-
nologies, and some stand out as the most advanced in development. Such
as the following cities: Kansas City, Missouri, USA; San Diego, California,
USA; New York, New York, USA; Toronto, Canada; Singapore, Tokyo, Japan;
and many more (Smith, 2020).

Most new smart city projects are concentrated in the Middle East and
China, but in 2018, Reykjavik and Toronto were listed alongside Tokyo and
Singapore as some of the smartest cities in the world. The city-state of
Singapore, often considered the gold standard of smart cities, uses IoT-enabled
sensors and cameras to monitor the cleanliness of public spaces, the
density of crowds, and the movement of locally registered vehicles. Its
smart technologies help businesses and residents monitor energy use, waste
production, and water use in real time. Singapore is also testing autonomous
vehicles, including full-size robotic buses, as well as a senior tracking system
to ensure the health and well-being of its senior citizens (Garcia & Pérez, 2019).

METHOD

The methodology used in this article is qualitative and quantitative statistical
analysis, providing and guaranteeing both safety and accuracy to the
research results. This article makes use of a statistical graph of progressive
growth for the representation of the percentage of different indicators. The
graphs presented are comparative statistics and show the quantitative data
of the advancement of technology in smart cities, making a comparison
between Querétaro, Singapore, and Tokyo. The statistical data collected are
from secondary sources, using as sources government institutions and the
statistical institutes of the aforementioned countries to collect the data
necessary for the creation of the graphs. Descriptive statistics are used in
the quantitative methodology part to analyze the sources and the data obtained.

RESULTS

In Singapore and Tokyo, being two developed smart cities, an artificial intelli-
gence system has been implemented in many aspects of public welfare. However,
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Querétaro also has several advances in the areas of transportation, renewable
energies, and penetration of international capital through foreign companies.

Table 1
Smart hospitals in 2022

Querétaro Singapur Tokio

33 44 635

SMART HOSPITALS IN
2022

33 44

L] L]

QUERETARO SINGAPUR

Note. Own elaboration.

In the first table, we observe the differences in the health sector. In
Querétaro, it has recently been one of the sectors that has had the most
development, especially private hospitals that are constantly growing.
Currently, the city has 25 private hospitals with artificial intelligence and
8 public hospitals. In Singapore, there are 16 public hospitals, 8 private
hospitals, and 20 public polyclinics. In Tokyo, the number of these health
centers is significantly higher, 635 in total.
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Tabla 2
Uso de Energia renovable en % para 2022

Querétaro Singapur Tokio
15 1 13.7

Note. Own elaboration.

Table No.2 evaluates the use of renewable energy in the three cities.
Querétaro is the city where different renewable energies, such as wind,
hydro, and biomass, have been implemented the most. Singapore, for lack
of natural resources, hardly uses green energy, and Tokyo has many govern-
ment policies that promote the use of this type of energy.
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Table 3
Foreign direct investment in 2022, amount in USD

Querétaro Singapur Tokio

380,000,000 195,000,000,000 32,530,000,000

1,000,000
160,000,000,000
140,000,000,000
120,000,000,000

100,000,000,000

60,000,000,000

40,000,000,000 -

Querétaro Singapur

Direct foreign investment

Note. Own elaboration.

The third table shows the different foreign investments through international
companies in the three cities. Singapore is the leader in this indicator, and
Querétaro, although every year more international companies of different
branches open in the city, still does not reach high levels of foreign capital.
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Table 4
Internet usage in % by 2022

Querétaro Singapur Tokio
84.1 95.95 94

Percentage of Internet Use in 2022

Singapur

Tokio

Note. Own elaboration.

In the last table, No.4, we observe the difference in the use of the internet
and smart devices in the three cities. Tokyo and Singapore have almost
similar levels, with almost total reach of the population, using new technologies.
Querétaro has also made great progress in this indicator, reaching 84% by
the end of 2022.

All these data show the advancement of technology in the different
areas of the societies studied - transportation, investments, health, etc.,
which allows rapid progress towards making Tokyo and Singapore, in this
case, increasingly smarter cities. Querétaro is also following in their footsteps
by implementing more and more tools appropriate to a smart city. For such
purposes, the authors give a project proposal for autonomous buses that
could be incorporated into the city of Queretaro and thus increase the use
of intelligent technology and artificial intelligence.

DISCUSSION AND CONCLUSION
Proposal for an autonomous bus project in the city of Queretaro

With the information on the application of artificial intelligence and its use
in different aspects of human life in smart cities, it can be demonstrated
that it has great advantages for the growth and development of cities today.
One of these aspects is also in the area of transportation, where more and
more autonomous vehicles are helping to improve traffic flow in cities and
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prevent accidents. An example of this is the use of autonomous transportation.
In France, the city of Lille introduced the autonomous metro in the 1980s.
Today, there are also autonomous buses in France, Scotland, Spain, and
many other countries. In the European Union, since 2022, there are laws
that require public transport to have artificial intelligence to protect pedes-
trians. Artificial intelligence opportunities in transportation also include
logistics optimization through real-time and historical data, vehicle mainte-
nance prediction, supply chain optimization, and route planning with traffic
prediction and real-time updates.
Tools to implement:

«  The Blind Spot Detection (BSD) system is a solution oriented to
large vehicles, whose field of vision may be more limited. It detects
pedestrians, cyclists, and other moving objects in real time, within
the vehicle's reduced visibility zones, through image processing
with advanced artificial intelligence. When the person or object
moves within the vehicle's safety zone, the system sends a visual
and acoustic signal to the driver, alerting them to the presence of
an object in the blind spot.

e The Driver Status Monitor (DSM) has a large number of applica-
tions. Artificial intelligence detects distractions on the part of the
driver, for example, if someone is smoking, using the phone, or
showing signs of drowsiness. This solution, in addition to moni-
toring and recording distraction signals, alerts the driver to the
incident by activating an acoustic and light alarm. These incidents
are recorded on a server for later evaluation.

+ The Azimuth 360 system works with a series of cameras placed
around the vehicle. Each of these cameras collects a large amount
of information that is transmitted to the driver in near real time,
giving him or her a peripheral view of what is happening around
the vehicle. The system is a great help when driving in the dark
(thanks to its night vision), greatly facilitates maneuvering, and
helps to avoid collisions.

* Use of a tool capable of storing and managing all the information
generated by these security systems. When an incident occurs, it
is important to have an analysis of where, when, and under what
circumstances the event occurs. The Azimut BusBrain management
platform allows you to visualize, in real time, each of the vehicles in
the fleet, see its location, know how fast it is traveling, know what
is happening inside and outside the vehicle, as well as the incidents
that have occurred in that vehicle.
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In this article, the authors make the proposal to create a network of autonomous
buses that, through artificial intelligence, would cause an improvement in
the circulation of vehicles in the State of Queretaro. Part of the artificial in-
telligence to be implemented in the buses of Queretaro would be the Azimut
360 system, that puts cameras around the vehicle collecting information in
real time. The proposal itself consists of creating autonomous transportation
routes that run along the busiest avenues of the city, which are Avenida 5 de
Febrero and part of the Historic Center of the city, to reach the bus terminal
at the other end. The line would be complementary to the existing public
transportation system and would use an exclusive lane for better accident
prevention. The proposal would be made to the municipality of Querétaro
to make the autonomous bus part of its fleet. Based on calculations made
from the beginning of the implementation of autonomous buses in Tokyo
and Singapore, and adjusted to the city of Queretaro, traffic would decrease
by 10-15% thanks to the use of the route, and would prevent at least 10% of
road accidents involving pedestrians.

Smart cities have been a great achievement of mankind that has
helped improve human life in many parts of the world, thanks to artificial
intelligence. Several areas of the cities and the life of each individual have
changed a lot with its implementation. In conclusion, Artificial Intelligence
is playing an increasingly important role in transportation, driving opti-
mization, efficiency, and profitability in logistics operations. From route
optimization and fleet management to real-time tracking and improved
safety, Al offers innovative solutions to transportation challenges. The
other areas mentioned in this article, such as renewable energy, internet
usage, and international business, have also been greatly improved by the
use of artificial intelligence, turning cities into Smart cities in more and
more places around the world. Artificial intelligence has its advantages,
but also has clear disadvantages of its use, such as job displacement, pri-
vacy and security issues, and technological dependence. However, it has
been proven that its increased use in human life has greatly improved it
compared to past decades and is expected to continue to increase oppor-
tunities for development and welfare in the coming years.
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— Abstract—

The objective of this work was to evaluate the geometric characteristics
and strength of handmade clay bricks manufactured in the metropolitan
region of Tuxtla Gutiérrez, Chiapas, in accordance with current standards.
Forty bricks from six different suppliers were selected to analyze geometric
variation, water absorption percentage, volumetric weight, and compression
strength. The tests were conducted following the NTCM-20 and NMX-C—
ONNCCE regulations. The results show that while the length and width
dimensions of the bricks meet the recommended minimum values, the
height does not. 50% of the analyzed samples exceeded the maximum water
absorption limit of 23%. All samples surpassed the minimum volumetric
weight of 1300 kg/m3. Compression tests indicated an average strength
of 23.41 kg/cm?, representing only 33.44% of the minimum compression
strength of 70 kg/cm? set by the standards. These results highlight the
need to regulate the production of fired clay bricks in the region, to ensure
compliance with normative standards and to design masonry walls that are
compatible with local materials.

Keywords:

Mud brick; water absorption; compression strength; masonry.
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nnealed Mud Brick (AMB) is a basic masonry material in the construc-
tion of homes in Mexico. It has been used since the time of the
colony, although its massive use for construction in popular housing
emerged at the beginning of the 20th century. Currently, the AMB in the
national environment is one of the most used in the construction of
masonry walls; in Tuxtla Gutiérrez, it is the second most used material for
the construction of walls in popular housing (Argiiello Méndez et al, 2022).

However, the AMB pieces manufactured in the metropolitan area of
Tuxtla Gutiérrez have been used without reliable knowledge of their physical
and mechanical properties, since they are not standardized or evaluated
in a laboratory, and these properties are of interest for the calculation of
masonry structures. Knowing the real characteristics of this material makes
it possible to properly design the dimensions of masonry walls and improve
their performance. Guaranteeing a building with a better structural response
to different types of stresses, especially in regions of great seismic activity.

The manufacturing procedures of the AMB in the region are mainly arti-
sanal, cooked in wood-fired ovens, and industrialized, cooked in industrial
ovens. The pieces have a prismatic shape with different proportions in their
dimensions. Commonly, the dimensions of the most used pieces are 5 cm
high, 10 cm wide, and 19 cm long, not counting the masonry joint.

The use of AMB has certain advantages: it is a material that can be used
in load-bearing walls and partition walls, adapting to many architectural
styles. It can contribute to energy savings in buildings due to the thermal
insulation properties it can possess. Depending on its quality and the
minimum protection provided during its useful life, it can reach approxi-
mately 100 years. Brick parts are more economical (less than $10.00/piece
and require little maintenance) than other similar masonry materials. It can
be considered a "sustainable" and "friendly to the environment and living
beings" material, since it does not contain pollutants and allergens. These
characteristics make AMB a timeless material, since in Mexico and Chiapas
its use represents an identity and part of the local culture.

AMB could be considered a material of natural origin and environmentally
friendly manufacturing. Its manufacture requires minimal industrial treatments,
reducing and being more efficient in the polluting intermediate processes, since
the ecological and carbon footprint could be reduced. In this sense, the AMB
becomes a suitable option for the construction of low-income housing.

Most of the experimental studies on masonry worldwide have focused
on the study of the physical and mechanical properties of this material. In
Mexico, Professor Meli (1975) investigated the seismic behavior of masonry
walls, analyzing the variability of the component materials, the determination
of basic properties of masonry in small specimen tests, and the study of
behavior under lateral loads in one direction and under alternating loads.
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Their results contributed significantly to the development of recommendations
for the design of masonry structures in Mexico. Since then, controlled tests
have been carried out in different parts of the world to determine the physical
and mechanical properties of this material.

Piscal Arévalo et al. (2012) evaluated the mechanical properties of
solid ceramic bricks manufactured by hand in the municipality of Ocana
(Colombia). First, the physical characterization of the clay used as raw ma-
terial was carried out, then different brick producers were selected, and
non-destructive and destructive tests were carried out for quality control.
For this purpose, they used the Colombian Technical Standard NTC-4017,
"Methods for sampling and testing of masonry units and other clay products".
They were able to determine the modulus of elasticity and compressive
strength of the tested material.

In El Salvador, Berrios Alvarado and Gomez Bonilla (2015) studied the
compressive strength of mud brick piles using two types of mortar. In
addition, they evaluated the characteristics of the stress-strain relationship
in these masonry piles. They concluded that the use of different mortars
does not produce significant changes in masonry quality. They also deter-
mined that the values of the modulus of elasticity of this material are lower
than those indicated by the Salvadoran standard “Technical standard for the
design and structural construction of masonry".

Soto and Sanchez (2017) investigated the main physical and mechanical
properties of handmade mud brick produced in northwestern Honduras.
They analyzed the geometric dimensions, absorption percentage, and com-
pressive strength of individual pieces. They compared their results with
ASTM C 62 standards, concluding that the material meets the minimum
required strength. In addition, depending on the moisture absorption ca-
pacity of the tested bricks, they may be suitable for use in high-humidity
environments. Evaluation of the geometric dimensions revealed that the
material has a uniform geometry.

In 2016, Aguilera Moran carried out an extensive study on the charac-
terization of the physical and mechanical properties of the annealed mud
brick of the city of Aguascalientes and its conurbation area. He gathered
material from 38 different brick kilns with batches of 7 pieces. He tested 71.5
% of the total number of pieces and left 28.5 % as a reserve. He mentions
that the geometric characterization and compressive strength tests on brick
pieces were carried out per the standards of the National Organization for
Standardization and Certification of Construction and Building (ONNCCE).
The analysis of the results shows that 61% of the lots tested do not meet
the minimum compressive strength criteria indicated in the NMX-C-
404-ONNCCE-2012 standard. In addition, none of the 190 pieces studied
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complies with the geometric dimensions established by the NMX-C-038-
ONNCCE-2013 and NMX-C-404-ONNCCE-2012 standards.

On the other hand, Arbildo Huamani and Rojas Paco (2017) studied
the resistance to axial and diagonal compression in masonry specimens of
mud bricks, manufactured in Tacna, Peru. In their work, they considered
a mortar joint thickness of 1 cm and a cement-sand dosage of 1:4. They
carried out controlled compression tests on 5 piles and 5 walls, according to
the protocol indicated in the NTE 070 regulations of Peru. They concluded
that the material analyzed has medium strength and durability, suitable for
general-purpose masonry constructions. However, the type of brick studied
should not be used for buildings in particularly rigorous service conditions.
In addition, they suggest carrying out strict quality control and inspection
of this material during the construction process of the building.

Other studies have focused on determining the shear strength of
mud brick masonry. Among these studies, the one carried out by Valdivia
Espinoza (2020) stands out, who determined the resistance to compression and
shear in the masonry of industrially manufactured mud bricks in Huinuco,
Peru. The tests were carried out following the protocols of the N.T.P.
399.605 and E.o070 regulations of Peru. Based on his results, he concluded
that it is not advisable to use this brick in the construction of load-bearing
walls because its compressive strength values are lower than those indicated by
the regulations, tending to shear the walls under the action of diagonal tension.

In Chiapas, despite the wide and attractive use of this material, there is
a lack of sufficient studies on the geometric and mechanical characterization
of locally manufactured LBR. This prevents making sensible calculations for
the design of structures with this type of masonry and obtaining adequate
levels of structural safety. On the other hand, there are also no regional
construction regulations for the design of structures with this construction
system. The current construction regulations for Tuxtla Gutiérrez do not
include a section in which the design of masonry buildings is addressed or
the quality of the used masonry elements is recommended.

Due to the absence of specific regulations in Chiapas, in the metro-
politan region of Tuxtla Gutiérrez, there is no regulation of the LBR quality
produced by manufacturers. As a consequence, there is no uniformity in the
manufacture of this material, with the parts being of dubious and poor quality.
This puts structures and their occupants at risk in cases of seismic stress.

MATERIALS AND EXPERIMENTAL PROGRAM
6 AMB suppliers were chosen, and from each, a batch of 40 pieces was

purchased, using a total of 30 pieces for tests such as geometric characteriza-
tion, initial water absorption, and simple compressive strength. The surplus
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was left as a spare for unforeseen situations during the handling of the tests.
The number of parts used in each batch for the controlled tests was as follows:

Geometric characterization: 10 pieces
Initial water absorption: 10 pieces
Simple compressive strength: 10 pieces

To carry out these tests, the recommendations of NTCM-23 (Complementary
Technical Standards for the Design and Construction of Masonry Structures)
and the standards of the National Organization for Standardization and
Certification of Construction and Building (ONNCCE) (NMX-C-404-2012-
ONNCCE) were met.

In addition, the compressive strength of the glue mortar was examined,
for which 9 cubic specimens were manufactured and tested according to
the specifications of NMX-C-486-2014-ONNCCE (Structural Use Mortar-
Specifications and Test Methods).

The tests of the brick pieces and the mortar were carried out in
the Laboratory of Soil Mechanics, Strength of Materials and Concrete
Technology, of the Faculty of Engineering of the Universidad Autébnoma
de Chiapas (UNACH).

Procedure for Compressive Strength Test

The mortar mixture was manufactured with cement (CPC type) whose charac-
teristics comply with the recommendations of NMX-C-021-ONNCCE-2015
and NMX-C-414-ONNCCE-2017. Local river sand was also used. The volu-
metric proportion of the mix was 1:0:3 (cement-lime-sand), commonly used
in local practice and classified as type I mortar following NTCM-23.

The controlled tests were carried out by NMX-C-061-ONNCCE-2010.
Steel molds with dimensions of 5x5x5 cm? were used to prepare the mortar
specimens (Figure 1). The molds were filled in two layers of mortar and
compacted with 32 blows. The mortar was left to set for 24 hours, after
which it was demolded and immersed in water for 27 days, and compressive
strength tests were performed at 28 days of age.
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Note: Own elaboration.

Figure 1. Mortar test tubes

Compression tests were performed using a universal press, as shown in
Figure 2. The load was applied to the face of the test tube that was in contact
with the vertical walls of the mold and maintained until the point of rupture.

Note: Own elaboration.

Figure 2. Compression test on a mortar specimen
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Procedure for geometric characterization of the AMB

To perform the geometric characterization, we proceeded according to
the protocol of NMX-C-038-ONNCCE-2013, and 10 pieces of ABM were
chosen for each supplier. The dimensions (length, height, and width) of
each piece of brick were measured with a Vernier (caliper) and a graduated
ruler (Figure 3). Three measurements were made on each side, and the
average and standard deviation of the dimensions recorded for each lot
were calculated.

Note: Own elaboration.

Figure 3. ABM geometric characterization

Procedure for 24-hour water absorption

In order to determine the water absorption after 24 hours, we proceeded as
described in NMX-C-037-ONNCCE-2013. Three brick samples were chosen
for each supplier and marked with a number and a letter of the alphabet for
proper identification (Figure 4).
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Note: Own elaboration.

Figure 4. Specimens with identification

The samples were oven dried for 24 h at a temperature of 100 + 10 °C
(Figure 5). Subsequently, the dry mass value (Ms) of each sample was
obtained. These were submerged in water at a temperature between 17°C
and 23°C for a period of 24 hours. After this time, they were removed
from the container, and the excess water on the surface of the samples was
eliminated with a flannel, thus obtaining the value of the saturated mass
and dry surface (Msss).
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Note: Own elaboration.

Figure 5. Specimen drying process

With the recorded Ms and Msss data, the volumetric absorption (A) in
percentage after 24 hours was calculated with equation 2:

Msss — Ms
A= (1)

Ms

x 100

Procedure for volumetric weight

From each supplier, 10 pieces of LBR were selected, the dimensions of
which were measured, and the dry mass of each brick was recorded. The
volumetric weight was calculated by dividing the mass of the brick by its
volume. These values were compared with those specified in NTCM-23,
which establishes a standard volumetric weight of 1300 kg/m?3 for solid
artisanal clay partitions.

Compressive strength test on brick parts
Compressive strength tests were performed in accordance with NMX-C-

036-ONNCCE-2013. In the 10 brick pieces chosen for this test, a pitching
process was applied on both sides with a gypsum-based paste, as shown in
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Figure 6. This procedure aims to achieve a uniform contact surface between
the brick and the universal press, which allows for improving the distribution
of the load on the brick piece.

The load was applied in a gradual and controlled manner on the major
surface of the brick pieces. The last recorded load was the one that was
reached at the time of the rupture of the material.

Note: Own elaboration.

Figure 6. Pitching of the brick pieces

In NTCM-23, it is indicated that the design compressive strength of indi-
vidual parts must be calculated with equation 3:

fr = fo
P~ 1+25C, ()

Where, fp, is the average of the compression strength of the pieces, referred
to the gross area, and Cp is the coefficient of variation of the compression
strength of the pieces, which in the case of handmade production pieces
should not be less than 0.35.
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RESULTS AND DISCUSSION

This section presents the results obtained from the different tests carried out
on LBR parts, manufactured in the metropolitan region of Tuxtla Gutiérrez,
Chiapas. The tests included evaluations of the geometric dimensions, water
absorption percent, volumetric weight, and compressive strength of the
parts. Each controlled test was conducted to determine how these properties
affect the quality and applicability of brick in the construction of masonry walls.

Compressive strength of the glue mortar

Table 1 shows the results of the final load recorded and the values of the com-
pressive strength at the age of 28 days for each test tube of mortar specimen.

Table 1
28-day mortar specimen compression test results

Test tube number Breaking load (kg) Compressive strength E (kg/cm?)
1 6000.00 240.00
2 6100.00 244.00
3 7100.00 284.00
4 5800.00 232.00
5 6000.00 240.00
6 5800.00 232.00
7 6800.00 272.00
8 6200.00 248.00
9 5800.00 232.00

The average value of the final load applied (Table 1) was 6177.78 kg, with
a standard deviation (o) of 465.78 kg. The average compressive strength
determined was 247.11 kg/cm?, with a standard deviation (c) of 18.63 kg/cm?.

According to NTCM-23, the design compressive strength (f;) of the
mortar test tubes was calculated with equation 1.

fi

fi=1+2sc (1)

Where C, is the coefficient of variation of the compressive strength of the
mortar, which in no case will be taken less than 0.20, and f, is the average
compressive strength of each mortar specimen.

F ESPACIO 1+D, INNOVACION MAS DESARROLLO » VOL. X1V, N.° 41, JUNE 2025 « ISSN: 2007-6703
L

65



EVALUATION OF THE PHYSICAL AND MECHANICAL PROPERTIES OF ARTISANAL CLAY BRICK MANUFACTURED IN THE
METROPOLITAN AREA OF TUXTLA GUTIERREZ

The results obtained for fj' are shown in Table 2 using the values in
Table 1. According to the data in Table 2, the average value of the compressive
design strength is 164.74 kg/cm?, and its standard deviation is 12.42 kg/cm?.

From these results, it was observed that the mortar performs well in
compression tests. According to NTCM-23, the minimum design compres-
sive strength, fj, for glue mortar must be 125 kg/cm?. According to the
results of Table 2, it can be seen that all the specimens satisfactorily com-
plied with the regulations. Therefore, the material can be considered of
appropriate quality, and the dosage of cement:lime:sand of 1:0:3 commonly
used in local construction practice is adequate.

Table 2
28-day mortar specimen design compression strength

Test tube number Design compressive strength fj’(kg(cmz)

160.00

162.67
189.33
154.67
160.00
154.67
181.33
165.33

O 00 N O U1~ W N

154.67

AMB Geometric variation

The average values of the ABM dimensions: length, width, and height of
each supplier, are shown in Table 3, as well as the respective values of the
standard deviation (o).

Table 3
ABM mean value and standard deviation of geometric dimensions

Provider Length (cm) Oyeqth (cm) Width (cm) 0, ige, (€M) Height (cm) Opeight (cm)

1 25.9133 0.0805 12.8866 0.1097 4.5400 0.1114
2 26.2533 0.2098 12.8800 0.1360 4.9433 0.1764
3 25.7700 0.2057 12.5800 0.3490 4.6266 0.4133
4 26.2300 0.2523 13.0166 0.1424 5.5200 0.1661
5 25.6966 0.3042 12.7233 0.1563 4.6466 0.2765
6 25.2866 0.1727 12.6200 0.1194 4.6733 0.0904
Total 25.8583 0.2042 12.7844 0.1688 4.8250 0.2057
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The NMX-C-404-ONNCCE-2012 standard establishes that the manufacturing
dimensions of clay partitions must comply with the following minimum
requirements: 190 mm long, 100 mm wide, and 50 mm high, and that the
actual dimensions must not differ by more than + 3 mm from the other
manufactured pieces.

Comparison of the data in Table 3 with the minimum requirements
of NMX-C-404 indicates that, in general, the length and width dimensions
of the pieces do comply; however, they do not meet the minimum height
requirements. Specifically, Table 4 shows the suppliers that meet the minimum
dimensions for length and width. In terms of height, only one of the six
suppliers was able to meet the minimum dimension established.

Table 4
Revision of minimum dimensions on individual parts

Provider Length Width Height
1 Complies Complies does not comply
2 Complies Complies does not comply
3 Complies Complies does not comply
4 Complies Complies Complies
5 Complies Complies does not comply
6 Complies Complies does not comply

Regarding the tolerance of + 3 mm in individual parts, Table 5 shows that
only supplier 3 does not comply with this tolerance for the width and
height dimensions.

Table 5
Revision de la tolerancia de + 3 mm en piezas individuales

Provider Length Width Height
1 Complies Complies Complies
2 Complies Complies Complies
3 Complies does not comply does not comply
4 Complies Complies Complies
5 Complies Complies Complies
6 Complies Complies Complies

Water absorption

The results of the 24-hour water absorption test are presented in Table 6. This
table includes the average absorption values for each supplier and the standard
deviation, as well as those corresponding to all the brick pieces analyzed.
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According to NMX-C-404-ONNCCE-2012, the maximum water absorption
level for clay pieces in a 24-hour period is 23%. The results shown in Table
6 indicate that three suppliers (3, 4, and 5) comply with this requirement,
while the remaining three (1, 2, and 6) have absorption levels above the
maximum level of the NMX-C-404 standard. Despite these variations,
the average water absorption for the total number of pieces analyzed
complies with the recommended level.

Table 6
Mean value and standard deviation of water absorption

Ms % average

Provider average (g) 04,(9)  Msssaverage (g) Os?a.)ated absorption O ity (%)
1 189.67 12.12 257.78 11.95 36.06 2.46
2 130.67 32.31 165.93 39.24 27.30 1.35
3 167.33 23.54 199.81 28.26 19.40 0.57
4 168.03 5.57 196.26 11.85 16.81 5.99
5 129.08 2.62 152.57 4.44 18.18 1.54
6 160.57 42.30 202.33 53.92 25.92 0.37
Total 157.56 19.74 195.78 24.94 23.95 2.05

Volumetric weight

Table 7 shows the average volumetric weights and standard deviations for each
supplier. It also contains their respective values for the total population analyzed.

Table 7
Mean value and standard deviation of the volumetric weight

Provider Volumetric Weight (kg/m3) Oy gtumetric Weight (kg/m3)
1 1500.00 100.00
2 1400.00 85.74
3 1600.00 68.74
4 1700.00 55.43
5 1600.00 58.39
6 1500.00 38.61
Total 1550.00 72.94

NTCM-23 establishes that the minimum net volumetric weight for
handmade clay pieces in the dry state must be 1300 kg/m3. From the results
in Table 7, it can be seen that all suppliers comply with this requirement.
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Even when considering the higher value of the standard deviation (100 kg/
m? for supplier 1), the parts still meet this requirement.

Compressive strength in brick pieces

Table 8 shows the average values of ultimate load and compressive strength
for each supplier, together with their standard deviations.

Table 8
Mean value and standard deviation of ultimate load and compressive strength
of individual parts

Provider Breaking load (kg) o (kg) Compressive strength E 0 (kg/cm?)

carga (kg/cm?) estress
1 11916.70 5822.6961 31.8159 15.3714
2 22816.80 7476.5686 61.3298 19.8244
3 10227.70 5595.1417 24.2665 16.3864
4 24677.50 7379.7185 66.7251 20.1791
5 21305.50 5951.8540 56.9133 15.8609
6 8481.30 3274.103 22.8689 8.9726
Total 16570.90 5916.6803 43.9866 16.0991

According to NMX-C-441-ONNCCE-2013, it establishes that handmade
partition pieces, for non-structural use, must have an average resistance of
30 kg/cm? and a minimum individual resistance of 24 kg/cm?2. The values
in Table 8 show that the ABM pieces tested are suitable for non-structural
use, except for those of supplier 6.

Using the values of the compressive stress f; and the standard deviation
of the stress (o) (Table 8), the coefficient of variation (Cp) was deter-
mined to calculate the design compressive strength.

The average values of the design compressive strength ( fr) calculated
with Equation 3, and for each supplier, are shown in Table 9. The values of
the standard deviations and their coefficients of variation (Cp) are also
shown. It is worth mentioning that for suppliers 2, 4, and 5, the value for CP
of 0.35 was used as indicated in NTCM-23.

The results of the design compressive strength, presented in Table 9,
show that no supplier meets the minimum strength of 60 kg/cm? established
by the NTCM-23 ABM standard, which is insufficient for this parameter.
The resistance deficit varies between suppliers, reaching 84.95% in the case
of supplier 3 and 36.67% in the case of supplier 4.
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Table 9
Mean value, standard deviation, and coefficient of variation of the individual
pieces' design compressive strength

Provider }E; (kg/cm?) of (kg/cm?) Coefficient of variation C,
1 14.4104 6.9617 0.4831
2 33.9193 10.9627 0.3232
3 9.0272 6.0952 0.6752
4 37.9972 11.4904 0.3024
5 33.5433 9.3485 0.2787
6 11.5449 4.5291 0.3923
Total 23.4070 8.2313 0.4092

The low design compressive strength observed in the brick pieces indicates
that a good-quality masonry cannot be considered. It should be noted that
mud bricks require sufficient mechanical strength to ensure adequate load
transmission; in addition to ensuring durability, it significantly contributes
to the stability and strength of the walls.

CONCLUSIONS

The design compressive strength of the glue mortar complied with what
was indicated in NTCM-23 for type I mortar, being that the cubic specimens
showed resistance capacities higher than the minimum value of 125 kg/
cm?, which indicates that the mortar used in the usual local practice was
considered adequate and of good quality.

The masonry units analyzed met the minimum dimensions of length
and width specified in NMX-C-404-ONNCCE-2012, although in most cases
the minimum required height was not reached. It was found that the pieces
of almost all suppliers remain within the tolerance of + 3 mm in relation to
the established manufacturing dimensions.

Regarding the percentage of water absorption, it is observed that only
the bricks of three of the six suppliers were below the maximum limit of
23%, which suggests adequate permeability. However, the masonry units of
the remaining three suppliers showed absorption levels higher than 23%,
which indicates a higher porosity than recommended.

All the volumetric weight values of the pieces evaluated met the minimum
of 1300 kg/m?3 for artisanal clay partitions, as recommended by NTCM-23.
However, as not all parts reached an adequate level of water absorption, it
is necessary to improve the compaction and vibrating processes of the clay
paste to optimize the correlation between porosity and volumetric weight.
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Regarding the design compressive strength, the pieces tested were
very poor, since none met the minimum value of 60 kg/cm? for solid
artisanal clay partitions established by NTCM-23. Therefore, these pieces
are not suitable for use in load-bearing walls, although they can be used
in non-structural applications.

According to the results presented, it is necessary to improve the pieces'
geometrical uniformity. Although they exceed the minimum length and
width dimensions recommended by NMX-C-404-ONNCCE-2012, there is
significant variability between different suppliers. In addition, it is crucial
to optimize the pieces' porosity so that they do not exceed 23% water
absorption, as stipulated by the same regulations. By achieving this, it is
considered that the adhesion between the brick and the mortar can be
improved, thus increasing the durability of the pieces.

Finally, it is considered very necessary to regulate and control more
effectively the local handmade mud brick manufacturing process in order
to improve the quality of the material. This will ensure that the masonry
walls built in Tuxtla Gutierrez have adequate strength and meet the required
safety and quality standards.
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— Abstract—

The following article, Identification of reflective students in higher education
institutions in Mexico, has an added value emanated from the research on
Reflective learning in higher education students in Mexico, led by the aca-
demic group “Studies in innovative organizational practices” with the collabo-
ration of the Research Network, Organizational and business development,
in the period between 2022 and 2023, to a population of 2,172 students
(44% female, and 56% male), with an age range of 18 to 26 years, who
were enrolled in eleven educational programs, from six higher education
institutions in Mexico (FCyA CI and FI of the Autonomous University of
Chiapas (UNACH) and ITTG, in Chiapas; ITCJ and UTC]J in Ciudad Juarez,
Chihuahua; and the UAEMex, in the State of Mexico). Results demonstrate
that from the study participants, only one student was highly reflective
when answering the first six questions of the questionnaire. The said re-
spondent was male and enrolled in the fourth semester of the Bachelor's
Degree in Computer Systems at the Accounting and Administration Faculty
(FCyA), Campus I of the UNACH. Employing variable data analysis, we
found that only a few students managed to answer up to question four, and
on occasions up to question five. It is important to note these results to
comply with the intended objectives.

The results of the statistical analysis of the "gender variable" with
the "reflective responses variable" of question 1 support the research hy-
pothesis with a confidence level of 95%. Thus, the relationship between
the variables is significant; it is concluded that the reflective responses
provided by the members of the sample group do have a significant rela-
tionship with their gender.

Keywords:

Learning; reflection; reflective students; reflective thinking; HEI..
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his work is a continuation of the research on Reflective Learning among

Higher Education Students in Mexico, carried out by the Academic

Body "Study of Innovative Organizational Practices", attached to the
Faculty of Accounting and Administration C-I (FCyA C-I) of the Universidad
Auténoma de Chiapas (UNACH), in collaboration with the Research
Network "Organizational and Business Development" based at the Instituto
Tecnologico de Ciudad Juarez, Chihuahua, during March 2022 to September
2023, in which six Higher Education Institutions (HEIs) participated, the re-
sults of which were presented in the final report to the General Directorate
of Research and Postgraduate Studies of the UNACH.

The main objective of the aforementioned research was to know to
what extent higher education students in Mexico make use of reflective
processes in their learning strategies during their professional training,
given that, according to the literature consulted for the construction of the
theoretical framework, the reflective moment seems to be a different stage
and perhaps superior to the types of learning by reasoning and rote, without
detracting from the importance they have in the learning processes in all
areas of knowledge.

As an instrument for collecting empirical data, a questionnaire created
in 2003 was used to investigate organizational learning within the frame-
work of the completion of the doctoral thesis Organizational Learning:
Nature, Evolution, and Perspectives, a case study in four organizations in
Mexico (Moguel, 2003) in the Graduate Course in Organizational Studies at
the Universidad Autonoma Metropolitana Campus Iztapalapa, in which how
people learn in the organizational environment was examined, where the
hypothesis was that three types of learning can occur: memoristic (ontic),
reasoning (ontological), and reflective (epistemic), and for its application in
research on reflective learning in university studies, the pertinent adapta-
tions were carried out.

In the case of research on reflective learning in higher education students
in Mexico, the following HEIs participated; the Faculty of Accounting and
Administration C-I (FCyA C-I) of the Universidad Autonoma de Chiapas
(UNACH), the Instituto Tecnologico de Ciudad Juarez (ITCJ), Chihuahua,
the Instituto Tecnoldgico de Tuxtla Gutiérrez (ITTG), Chiapas, the
Universidad Autonoma del State of Mexico (UAEmex), the Universidad
Tecnoldgica de Ciudad Juirez (UTCJ), Chihuahua, and the Faculty of
Engineering (FI) of the Universidad Autéonoma de Chiapas.

The bachelor's degrees or educational programs included are: Civil
Engineering (IC), Electromechanical Engineering (IEM), Business
Management Engineering (IGE), Logistics Engineering (IL), Computer
Systems Engineering (ISC), Industrial Engineering (II), Mechanical
Engineering (IM), Bachelor's Degree in Administration (LA), Bachelor's
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Degree in Accounting (LC), Bachelor's Degree in Tourism Management
(LGT), and Bachelor's Degree in Computer Systems (LSC); eleven in total, seven
from the engineering area and four from the administrative-accounting area.

The observed population was 2172 students; of these, 982 (44.3%)
are women and 1210 (55.7%) are men, from the aforementioned HEIs and
educational programs.

The data collection instrument used contains 24 questions; the first
six are multiple-choice, and questions seven through 24 are structured on a
Likert scale. The work presented here explores only the behavior of the first
six questions, which consist of a reflective option, a reasoning option and two
memory options, prepared taking into account the theoretical contributions
of the authors consulted with the characteristics of reflective people, both
in the organizational learning thesis (Moguel, 2003) and in the research of
reflective learning in HEIs in Mexico. So, what we are interested in is knowing
how many students in the population answered the reflective options in
each question, and thus determine which of them are reflective in their
professional studies and surely in the other roles of their lives.

Reliability of the research instrument

In relation to the reliability of the research instrument, we have the following:
the Cronbach's Alpha coefficient obtained for the complete questionnaire
in the SPSS program is 0.888 with 18 elements, a result that, according to
the theory in the field, can be qualified as an instrument of high reliability.
The 18 elements refer to the items in the Likert scale - from question seven
to question 24 - with which this scale works. To determine the reliability of
questions one to six, the object of this study, we proceeded to their statistical
calculation in Excel with the 2172 records of the original study, obtaining a
reliability of 0.60, which is considered reliable. In addition, the application
of the instrument at two different times, the data concerning cognitive
moments are as follows: memory (2003, 14%; 2023, 18%), reasoning (2003,
74%; 2023, 68%), and reflection (2003, 12%; 2023, 14%), a situation that
reflects a fairly consistent behavior with twenty years of difference in its
application. Therefore, the research instrument can generally be considered
to be reliable according to Hernandez et. al (2014).

With the arguments set out above and following Hernandez et. al.
(2014), it can be said that the research instrument applied in both studies,
both in the original work of 2003 and for the research of reflective students
in the year 2023, shows an acceptable internal consistency.
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II. METHOD

To carry out this study in the field of qualitative tradition, although a statis-
tical analysis section is included that suggests a mixed-cut research, a filtering
methodology was developed in each question, that is, taking as its main
input the database of 2172 records in the Excel program of the original study
and using the filters in each item, a sieve of reflective answers is carried out
in question one; from that set of reflective answers the reflective answer
of question two is filtered; from that set of reflective answers the reflective
answer of question three is filtered, from that set of reflective answers the
reflective answer of question four is filtered, from that set of reflective
answers the reflective answer of question five is filtered, and finally, from
that set of reflective answers the reflective answer of question six is filtered.

The following figure makes this procedure visible from set theory,
where RRP means reflective answer per question.

Note: Own elaboration.

Figure 1. Reflective answer sets from question 1 to question 6

To operationalize this process, a method called "Reflective Answer Line" is
established in which the first six questions of the questionnaire are repre-
sented with the initials P1, P2, P3, P4, P5, and P6 -preposing at the begin-
ning of the line, before P1, the corresponding sample of the variable under
analysis- in which the number of reflective answers in each of the questions
is indicated, and as can be assumed, the reflective answers are drastically
decreasing from question 1 to question 6, as will be observed in the subse-
quent analyses; being precisely this phenomenon what we are interested
in studying: how many students are reflective in each of the variables, it
is even possible to identify said students to know their qualities and study
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habits that make them a highly reflective student, according to our analysis
instrument. Diagram 1 illustrates this procedure.

[(Sample) | | | | | |
lIAnswers Pl P2 P3 P4 P35 P&

IReflective

Note: Own elaboration.

Diagram 1. Reflective Response Line

Next, the identification analysis of reflective students is carried out on the
main variables established, such as: study of the total population, institutions
of higher education (HEIs), educational programs, and gender; in all cases, the
observations are made via the filters of reflective responses indicated above.

1. Analysis of the total population of the original study, 2172 students

Under the filtration methodology explained above, of the total population
of 2172 students from the six participating HEIs between November 2022
and May 2023, the following results are found:

For question 1, there were 540 reflective answers (25%).
For question 2, there were 222 reflective answers (41%).
For question 3, there were 83 reflective answers (37%).
For question 4, there were 23 reflective answers (28%).
For question 5, there were 7 reflective answers (30%).
For question 6, there was 1 reflective answer (14%).

Using the answer row, we have the following representation.

|(Sample) | | | | | |
(2172) Pl P2 P3 P4 P5 P&
IAnswers 540 222 83 23 7 1
IReflective

Note: Own elaboration.

Diagram 2. Reflective response row for the total population

This means that of the total sample of 2172 students:

- 540 answered the reflective option in question 1; of them...
- 222 answered the reflective option of question 2; of them...
- 83 answered the reflective option of question 3; of them...
- 23 answered the reflective option of question 4; of them...
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- 7 answered the reflective option of question 5; and of them...
- 1 answered the reflective option of question 6.

Since the study makes it possible to identify the student in all his or her
qualities, and in order to preserve his or her identity, only general information
is referred to. The person who answered the six reflective answers is a male
student, studying the fourth semester of the Bachelor's Degree in Computer
Systems, in the FCyA C-I of the UNACH, a situation that allows us to monitor
his school performance in the subsequent cycles.

The seven students who gave reflective answers to question five have
the following characteristics:

HIEs Bachelor's Degree Semester Gender Age

uTd) ISC 5 M 19-22
FCA LC 9 M 19-22
FCA LSC 9 M 23-25
FCA LA 9 F 23-25
FCA LA 9 F 19-22
FCA LsC 4 M 19-22
FCA LGT 9 M 23-25

The table of data shows that of the seven students; one belongs to
the Universidad Tecnologica de Ciudad Juarez, enrolled in the PE of
Engineering in Computer Systems, fifth semester, male; and six belong
to the Faculty of Accounting and Administration C-I of the Universidad
Autonoma de Chiapas, of which two are enrolled in the Bachelor's Degree
in Administration, two in the Bachelor's Degree in Computer Systems, one
in the Bachelor's Degree in Accounting and one in the Bachelor's Degree
in Tourism Management; five of them are in the ninth semester and one in
fourth; four are male and two are female, information that seems relevant
to us to affirm that graduates of the educational programs of the FCyA C-I
of the UNACH show an important reflective component.

With the same procedure, the analysis of the research variables continues,
namely: HEIs, bachelor's degrees or educational programs, and gender

2. Higher Education Institutions Analysis
We proceed to do a study on the HEIs.

2.1) UNACH's Faculty of Accounting and Administration C-I, whose
sample amounts to 1196 students, with the following results.
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For question 1, we found 291 reflective answers (24%); for question 2,
we found 121 (42%); for question 3, we found 43 (35%); for question 4, 13
were found (30%); for question 5, 6 were found (46%); and for question 6, 1
was found (17%). The graphical representation of the answer row is as follows.

I(Sample) | | I | | |
(1196) Pl P2 P3 P4 P5 P
IAnswers 291 121 43 13 [ |
IReflective

Note: Own elaboration.

Diagram 3. Reflective response row for the sample of the UNACH's FCyA C-|

Six students answered the reflective responses up to question five, plus the
student who answered up to question six, whose characteristics coincide
with the information of the FCyA C-I students who appear in the previous
analysis; therefore, their identification is obviated.

2.2) Instituto Tecnoldgico de Ciudad Juarez, Chihuahua (ITCJ), whose
sample amounts to 537 students, with the following results.

For question 1, we found 135 reflective responses (25 %); for question
2, we found 50 (37 %); for question 3, we found 21, (42 %); for question 4,
we found 6, (28 %); for question 5, we found o; for question 6, we found 2.
The graphical representation of the answer row is as follows.

((Sample) ] { I | | |
(537) Pl P2 P3 P4 Ps P&
|Answers 135 50 21 [ 0 2
IReflective

Note: Own elaboration.

Diagram 4. Reflective Response row for the ITC) sample

In this ITC]J exercise, six students answered reflectively up to question four; in
question five there are zero reflective answers, however, in question six there
are two reflective answers, these students have the following characteristics:
both are male, one from the administration degree, eighth semester; and one
more from the ninth semester of electromechanical engineering.

2.3) Instituto Tecnoldgico de Tuxtla Gutiérrez, Chiapas (ITTG), whose
sample amounts to 121 students, with the following results.

For question 1, we found 39 reflective answers (32%); for question 2,
we found 18 (46 %); for question 3, we found 3 (17 %); for questions 4, 5,
and 6, we found o reflective answers.
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The graphical representation of the answer row is as follows.

((Sample) | | I | | |
(121) Pl P2 P3 P4 P5 P&
lAnswers 39 18 3 0 0 0
IReflective

Note: Own elaboration.

Diagram 5. Reflective Response row for the ITTG sample

Three students gave reflective answers up to question three; there are no
reflective answers to questions four, five, and six.

2.4) Universidad Autonoma del Estado de México (UAEMex), whose
sample amounts to 119 students, with the following results.

For question 1, we found 35 reflective answers (29%); for question 2,
we found 18 (51%); for question 3, we found 10 (55%); for question 4, we
found 1 (10%); for questions 5 and 6, we did not find any reflective answers.
The graphical representation of the answer row is as follows.

((Sample) | I I I [ I
(119) Pl P2 P3 P4 P5 P&
Answers 35 18 10 1 0 0
Reflective

Note: Own elaboration.

Diagram 6. Reflective answers line for the UAEMex sample

One male student gave reflective answers up to question four; he is enrolled
in the tenth semester of the Computer Systems Engineering program.

2.5) Universidad Tecnoldgica de Ciudad Juarez, Chihuahua (UTCJ), whose
sample amounts to 113 students, with the following results.

For question 1, we found 25 reflective answers (22%), for question 2,
we found 11 (44%); for question 3, we found 4 (36%); for question 4, we
found 2 (50%); for question 5, we found 1 (50%); for question 6, we didn't
find any reflective answers.

The graphical representation of the answer row is as follows.

I((Sample) | | | | | |
(113) P1 P2 P3 P4 Ps P&
|Answers 25 11 4 2 1 0
IReflective

Note: Own elaboration.

Diagram 7. Reflective response row for the UTC) sample
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One male student gave reflective answers up to question five; he is enrolled
in the fifth semester of the Computer Systems Engineering program.

2.6) Facultad de Ingenieria FI de la Universidad Autéonoma de Chiapas,
whose sample amounts to 81 students, with the following results.

For question 1, we found 15 reflective answers (18%); for question 2, we
found 4 (27%); for question 3, we found 2 (50%); for question 4, we found
1 (50%); for questions 5 and 6, we didn't find any reflective answers. The
graphical representation of the answer row is as follows.

((Sample) ] I I | | |
(81) P1 P2 P3 P4 P5 P&
lAnswers 15 4 2 | 0 0
IReflective

Note: Own elaboration.

Diagram 8. Reflective response row for the UNACH Fl sample

One male student gave reflective answers up to question four; he is enrolled
in the first semester of the Civil Engineering PE.

3. Analysis by Bachelor's Degree or Educational Program

As mentioned since the beginning of this work, the number of educational
programs or bachelor's degrees in analysis adds up to eleven, seven from
the field of engineering and four from the area of accounting-administrative
sciences. However, since the exercise of answering all the reflective answers
of the six questions under analysis is not an easy task, those HEIs whose
educational programs have small samples, less than 100 records, seem to
have little chance of manifesting the existence of reflective students in their
ranks, and therefore the search possibilities are significantly reduced, so that
the work team has made the decision to carry out the study of identification
of reflective students only in educational programs whose sample exceeds
one hundred (100) records, such as the following cases: LA, LC, LSC, ISC,
LGT and II, leaving out of the analysis the PEs with less than 100 records,
such as: IC, IEM, IM, IGE and IL. The educational programs that meet this
condition are then analyzed.

3.1) Bachelor of Administration (BA), whose sample amounts to 471
students, with the following results.

For question 1, we found 125 reflective answers (26%); for question 2, we
found 47 (38%); for question 3, we found 17 (36%); for question 4, we found 5
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(29%); for question 5, we found 2 (40%); for question 6, there were o reflec-
tive answers. The graphical representation of the answer row is as follows.

((Sample) | | [ [ [ |
(471) Pl P2 P3 P4 P5 PG
IAnswers 125 47 17 5 2 0
IReflective

Note: Own elaboration.

Diagram 9. Reflective response row for the PE LA sample

Two students gave reflective answers up to question five, and have the
following characteristics: they are female, enrolled in the ninth semester at
the FCyA C-I of the UNACH.

3.2) Bachelor of Accounting (LC), whose sample amounts to 403 students,
with the following results.

For question 1, there were 87 reflective answers (21%); for question 2, there
were 41 (47%); for question 3, there was 1 (29%); for question 4, there were 3
(25%); for question 5, there was 1 (33%); for question 6, there were o reflective
answers. The graphical representation of the answer row is as follows.

(Sample) | | | | | |
(403) P1 P2 P3 P4 P5 P&
IAnswers ’7 41 12 3 1 0
IReflective

Note: Own elaboration.

Diagram 10. Reflective response row for the PE LC sample

One male student gave reflective answers up to question five, and belongs
to the ninth semester of the FCyA C-I.

3.3) Bachelor's Degree in Computer Systems (LSC), whose sample
amounts to 330 students, with the following results.

For question 1, we found 72 reflective answers (22%); for question 2,
we found 30 (42%); for question 3, we found 16 (53%); for question 4, we
found 5 (31%); for question 5, we found 2 (40%); for question 6, we found 1
(50%). The graphical representation of the answer row is as follows.
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[(Sample) | | | | | |
(330) P1 P2 P3 P4 Ps P&
lAnswers 72 30 16 5 2 |
IReflective

Note: Own elaboration.

Diagram 11. Reflective response row for the PE LSC sample

The information highlights that one student answered the six reflective
questions; consequently, it is the same student identified in previous male
variables of the fourth semester, enrolled in LSC. Two students gave reflec-
tive answers to question five, and these are the same as those of the FCyA
C-1, one of them from the ninth semester, and the aforementioned student.

3.4) Engineering in Computer Systems (ISC), whose sample amounts to
201 students, with the following results.

For question 1, we found 84 reflective answers (29%); for question 2, we
found 38 (45%); for question 3, we found 18 (47%); for question 4, we found 3
(17%); for question 5, we found 1 (33%); for question 6, there were o reflective
answers. The graphical representation of the answer row is as follows.

((Sample) | | | | | |
(291) Pl P2 P3 P4 P5 P&
Answers B4 38 18 3 1 0
IReflective

Note: Own elaboration.

Diagram 12. Reflective response row for the PE ISC sample

One student gave the reflective answers up to question five, and it is the
same male student enrolled in the fifth semester at the UTC]J.

3.5) Bachelor's Degree in Tourism Management (LGT), whose sample
amounts to 243 students, with the following results.

For question 1, we found 68 reflective answers (28%); for question 2, we
found 25 (37%); for question 3, we found 28 (20%); for question 4, we found 2
(40%); for question 5, we found 2 (50%); for question 6, there were o reflective
answers. The graphical representation of the answer row is as follows.

[((Sample) [ [ [ [ [ |
(243) Pl P2 P3 P4 P35 P&
:Answers 68 25 S 2 ] 0
Reflective

Note: Own elaboration.

Diagram 13. Reflective response row for the PE LGT sample
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One male student gave reflective answers up to question five, enrolled in
the ninth semester of the UNACH's FCyA C-1.

3.6) Industrial Engineering (II), whose sample amounts to 168 students,
with the following results.

For question 1, we found 45 reflective answers (27%); for question 2, we
found 18 (40%); for question 3, we found 6 (33%); for question 4, we found
2 (33%); for questions 5 and 6, there were no reflective answers.

Its graphical representation is as follows.

(Sample) | [ [ | [ |
(168) Pl P2 P3 P4 P5 P6
|Answers 45 18 i 2 ] 0
IReflective

Note: Own elaboration.

Diagram 14. Reflective response row for the PE Il sample

Two students (male and female) gave reflective answers up to question four,
enrolled in the fifth semester at ITC]J.

4. Analysis by Gender

4.1) Female, whose sample amounts to 962 students, with the following results.

For question 1, we found 213 reflective answers (22%); for question
2, we found 97 (45%); for question 3, we found 22 (23%); for question 4,
we found 7 (32%); for question 5, we found 2 (28%); for question 6, there
were o reflective answers. The graphical representation of the answer row
is as follows.

(Sample) | | | | | |
(962) Pl P2 P3 P4 P5 P6
IAnswers 213 97 22 7 2 0
IReflective

Note: Own elaboration.

Diagram 15. Reflective answers row for Females

Two female students gave reflective answers up to question five; they are
enrolled in the ninth semester at the LA of UNACH's FCyA C-I.

4.2) Males, whose sample amounts to 1210 students, with the following results.
For question 1, we found 327 reflective answers (27%); for question
2, we found 125 (38%); for question 3, we found 61 (49%); for question 4,
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we found 16 (290%); for question 5, we found 5 (26%); for question 6, there
was 1 reflective answer (20%). The graphical representation of the answer
row is as follows.

((Sample) | I | I I I
(1210) Pl P2 P3 P4 P5 P6
|Answers 327 125 6l 16 5 |
IReflective

Note: Own elaboration.

Diagram 16. Reflective answers row for Male samples

Five male students answered the reflective answers up to question five,
including the student who answered up to question six of the questionnaire,
and have the following characteristics: one, belongs to the UTCJ, enrolled
in the fifth semester at ISC; four belong to the UNACH's FCyA C-I, two
enrolled in the LSC, one in the LC, and one in the LGT, three of them in
ninth semester and one in fourth; includes the student who answered the
six reflective options.

Statistical analysis between the variables gender and the
reflective answer to question 1

As far as the components and data of the gender variable allow, the following,
a goodness-of-fit test is performed, which is particularly useful when the
data use the nominal scale, so it is possible to perform a hypothesis test
with data classified in groups, as in our case, that are classified by sex, the
purpose of the goodness-of-fit test is to compare a distribution of observed
frequencies with a distribution of expected frequencies.

The analysis begins by preparing a table of observed frequencies and
expected frequencies, that is, the responses provided by the students for the
sex variable, in the first case, and the expected frequencies are calculated by
dividing the total of the observed frequencies by two. As indicated in Table 1.

Table 1
Observed and expected frequencies of RRP1 in relation to the gender variable

Reflective Answers for Question 1

Gender Seen Frequencies Expected Frequencies
fo fe
Female 213 270
Male 327 270
Total 540 540

Note: Own elaboration.
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Observing the behavior of the frequency distribution, the following question
arises: Is it reasonable to conclude that there is no difference in the answers
given by gender? If so, one would expect the observed frequencies to be
equal or almost equal, in other words, one would expect the same number in
the male category to be the same as in the female category in their reflexive
answers to question 1; thus, any discrepancy between the observed and
expected frequencies is attributed to chance, or a sampling error, so the
following question must be asked: Is the difference found in the number of
times the reflexive answer is selected due to chance or must one conclude
that gender does influence this response?

To answer this question, we proceed to the formulation of the following
hypothesis system: null hypothesis (Ho), and research hypothesis (Hi), where:

- Ho: There is no significant difference between the observed and
expected frequencies.

Versus

- Hi: There are significant differences between the observed and
expected frequencies.

Using a significance level of 5% means the probability of rejecting the null
hypothesis when it is true.
The test statistic to be used is the Chi-square given by:

(fo—fe)*
fe
Where:
fo: observed frequencies, fe: expected frequencies
As indicated in Table 2.

Table 2
Observed and expected frequencies for calculating Chi-square

fo fe fo-fe (fo-fe)A2 (fo-fe)r2/fe
213 270.00 -57.00 3249.00 12.03
327 270.00 57.00 3249.00 12.03
540

Chi-cuadrada 24.07

Note: Own elaboration.

Using the Chi-square formula and applying the data found above, we have:
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Y
x2 =Z(ﬁ’f—m= 24.07

Therefore, the calculated Chi-square value is 24.07.

Once the hypothesis system has been established for testing, a sig-
nificance level of x = 5% and a confidence level of Z= 95% is defined.
Subsequently, the degrees of freedom for the Chi-square (gl) is calculated
according to the procedure (number of columns-1) (number of rows-1), that
is equal to (2-1) (2-1) = 1*1=1.

With these data we locate the critical value of the Chi-square statistic in
Table H, Chi-square distribution, in the book Applied Statistics for Business
and Economics, Webster, Allen (2000) as follows: considering 1 gl and
significance level « = 5% it is found that the critical value expressed as
« *=3.841, which when compared with the calculated Chi-square value of
24.07 turns out to be lower, i.e., 3.841 < 24.07, a relationship that suggests
taking the following decision:

Rejecting the null hypothesis and accepting the research hypothesis with
a confidence level of 95%, i.e., the relationship between the variables gender
and reflexive answer in question 1 is significant, in other words, they are
dependent variables, it is concluded that the reflexive responses provided
by the sample members do have a significant relationship with their gender.

III. RESULTS

This article, as stated at the beginning, is a continuation of the research
Reflective learning among higher education students in Mexico (2022-2023),
the results of which were presented in the final report, in various congresses
on the subject, and in the book that is in the process of being edited for pub-
lication. The main objective of this research was to determine the degree to
which higher education students in Mexico make use of reflective processes
during their professional studies, since according to the literature consulted,
the reflective moment seems to be a different stage and perhaps superior to
the types of learning by reasoning and memorizing, without detracting from
their importance in the learning processes in all areas of human knowledge.

A collateral objective was to know how many students among the popu-
lation of 2172 were able to answer the reflective options of the first six
questions of the questionnaire, in the intelligence that, in the Likert scale
questions, from seven to 24, approximately 70 percent of them showed an
orientation to learning by reasoning and it remained to analyze and identify
the entirely reflective students in this sample. The procedure was explained
in the section method of this work, obtaining the following results.
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Only one person, from among the population of 2172 students,
was able to respond to the six reflective responses: a male student
from the fourth semester of the LSC, at UNACH's FCyA C-I. Other
six students managed to answer up to question five the reflective
options: the first student is male and belongs to the UTC]J, enrolled
in the PE of ISC in fifth semester; six belong to UNACH's FCyA C-I,
two are enrolled in the LA, two in the LSC, one in the LC and one
in the LGT; five of them are in ninth semester and one in fourth;
four are male and two are female.

In UNACH's School of Accounting and Administration C-I, with a
sample of 1196 students, six students gave reflexive answers up to
question five, plus the student who answered up to question six,
whose characteristics coincide with the information of the students
of FCyA C-I that appear in the previous analysis; therefore, their
characterization is obviated.

At the Instituto Tecnolégico de Ciudad Juarez, with a sample of 537
students, six of them gave reflexive answers up to question four;
they are enrolled in different educational programs between the
fifth and tenth semesters; two are female and four are male.

At the Instituto Tecnolégico de Tuxtla Gutiérrez, with a sample of
121 students, three of them gave reflexive answers up to question
three; there are no reflexive responses for questions four, five, and six.

At the Universidad Autonoma del Estado de México, with a sample
of 119 students, one male student gave reflexive answers up to question
four; he's enrolled in the tenth semester of ISC.

At the Universidad Tecnoldgico de Ciudad Juarez, with a sample of
113 students, one male student gave reflexive answers up to question
five; he's enrolled in the fifth semester of ISC.

In the Faculty of Engineering of the UNACH, with a sample of 81
students, one male student gave reflexive answers up to question
four; he's enrolled in the first semester of IC.

In the Bachelor's Degree in Administration, with a sample of 471
students, two female students gave reflexive answers up to question
five; they're enrolled in the ninth semester at UNACH's FCyA C-I.
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- In the Bachelor's Degree in Accounting, with a sample of 403
students, one male student gave reflective answers up to question
five; he's enrolled in the ninth semester at the FCyA C-I.

- In the Bachelor's Degree in Computer Systems, with a sample of
330 students, one of them answered the six reflective questions;
consequently, it is the same student identified in previous variables,
he's male and enrolled in the fourth semester. Another male
student answered reflectively up to question five; he was already
identified in the ninth semester at the FCyA C-1.

- In Computer Systems Engineering, with a sample of 291 students,
one male student gave reflective answers up to question five; he's
the same one enrolled in the fifth semester at the UTC].

- In the Bachelor's Degree in Tourism Management, with a sample
of 243 students, one male student gave reflective answers up to
question five; he's enrolled in the ninth semester at UNACH's FCyA C-I.

- InIndustrial Engineering, with a sample of 168 students, two of them
(one male and one female) managed to give reflective answers up to
question four, both enrolled in the fifth semester at the ITC]J.

- Inrelation to the female gender, with a sample of 962 students, two
of them gave reflective answers up to question five, both enrolled
in the ninth semester of the Bachelor's Degree in Administration
at UNACH's FCyA C-1.

- Regarding the male gender, with a sample of 1210 students, five
of them gave reflective answers up to question five, including the
student who answered up to question six: one, belongs to the UTC],
enrolled in the fifth semester at ISC; four belong to UNACH's FCyA
C-I, two enrolled in the LSC, one in the LC, and one in the LGT,
three of them in ninth semester and one in fourth; including the
student who answered the six reflective options.

Regarding the statistical analysis between the observed frequencies and the
expected frequencies with the reflective responses of question 1 in relation
to the gender variable, it is observed that the research hypothesis is accepted
with a confidence level of 95%, that is, the relationship between the gender
and reflective answer variables of question 1 is significant, in other words,
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they are dependent variables, it is concluded that the reflective responses
provided by the members of the sample if they have a significant relationship
with their gender.

I'V. DISCUSSION

Learning techniques have evolved over the course of time, from the ancient
Greeks who recognized themselves as great teachers of pedagogy and
didactics - the Socratic method is an authentic process of reflection -,
including the contributions of education in China, in India, in Egypt, in
the Hebrew region; the Greek, Roman, medieval, positivist, and socialist
pedagogical thought from the new school, critical pedagogical thinking; the
development of learning theories: traditional, cognitive, modern theories;
and today education mediated by information and communication technologies
(ICTs) that represent a real revolution in the educational field with computers,
mobile computers, the Internet, the Web, educational platforms, etc.

It can also be said that scientific and technological progress since it
began almost 400 years ago, when René Descartes published his founding
work The Discourse of the Method (1637), the process of accumulation of
systematized and reliable knowledge and knowledge is detonated in all areas
of knowledge, mainly in the natural sciences, through a unique privilege
function of human beings: the intellect, which, according to our precursor
studies, seems to occur in three moments of human cognition: memory,
reasoning, and reflection, the latter being reflection, the true responsible
for the development of societies and humanity, considering it the function
where new ideas, new knowledge, innovations, creations, inventions,
discoveries originate, which have allowed the current scientific and techno-
logical stage to be reached, without in most cases, researchers being aware
of their reflective capacity and their reflective methodology (Alvesson &
Skoldberg; 2000) applied in their creative processes.

The results obtained in this study indicate that only one student from
the population of 2172 was able to answer the response options in the first
six questions of the questionnaire applied in the research Reflective learning
in students of higher education in Mexico. In that same sample, six more answered
up to question five; when the data are analyzed by variables, that is, by HEISs,
educational programs, and gender, the chances of finding reflective students
visibly decrease, in many cases reaching only question four.

The above may be indicating the difficulties involved in reflective abilities
in students of higher education in Mexico, with the characterizations of the
variables included in the original study, such as HEIs, educational programs,
gender, age (in a range of 18 to 26 years) and semester (from the first to the
tenth, in some cases), in such a way that it is suggested the real identification
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of students recognized as reflective in a general way and follow up on their
study habits to learn more about them to be able to model, as far as possible,
these outstanding students.

During the documentary research in relation to reflective learning, studies
applied only to 15-year-old secondary school students (Laisequilla, 2018) were
found, to analyze the results of the PISA test. Crespo-Cabuto, et. al. (2019)
explored the psychometric properties of an instrument to measure reflective
thinking skills in university students, in the State of Sonora, Mexico.

For his part, Gonzalez-Moreno (2012) studies the formation of re-
flective thinking in students at a Catholic university in Bogota, Colombia,
taking as a sample only 25 women with an average age of 19 years in a
Bachelor's Degree in Pedagogy, in a qualitative research. Gravini and Iriarte
(2008) studied the metacognitive processes of students with different
learning styles with a sample of four students from the eighth semester
of the Bachelor's Degree in Psychology at the Universidad del Norte in
Barranquilla, Colombia.

According to Piaget (1991), children begin their reflective behavior
between the ages of seven and eight, when they begin to think before acting,
resulting in a clear decrease in their impulsive behavior of early childhood
(p. 57). According to Ruffinelli (2017), reflection represents a transversal
axis in the training of teachers and one of the basic pillars of the teacher's
profile as a reflective professional, prepared for this practice as a source of
lifelong learning (p. 3).

The research Reflective learning among higher education students in Mexico
was carried out with a population of 2172 (44% female and 56% male), with
age ranges between 18 and 26 years, from the first to the tenth semester (in
some cases), distributed in six HEIs and eleven educational programs.

V. CONCLUSIONS

Considering that the research instrument was the survey prepared since
the doctoral thesis on organizational learning in 2003, and replicated with
the own adjustments for its application in research on reflective learning in
university students in 2023, it presents a high degree of reliability accord-
ing to the Cronbach's Alpha Coefficient, as well as the reliability analysis
prepared for the first six questions of the questionnaire is reliable, plus the
consistency shown in the two aforementioned applications, according to
Hernandez, et. al. (2014) it can be said that the data analyzed and inter-
preted in this work have sufficient reliability from a scientific perspective.

By virtue of this, and since the research instrument was developed
taking into account the theoretical foundations collected during the inves-
tigation of the state of the art on the phenomenon of reflective learning, it
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can be said that it is not easy for students to respond to all the reflective
options from questions one to six, as has been demonstrated in the fact that
of the population of 2172 participating students only one was able to answer
said block of questions to be considered as a highly reflective student, who
is a male student enrolled in fourth semester of the Bachelor of Computer
Systems, at UNACH's Faculty of Accounting and Administration C-I, a
situation that allows the research team to follow him to observe his study
habits and behaviors as a university student, as well as analyze his background
in baccalaureate studies.

One should not lose sight of the students who answered up to question
five, who have their merit because they have one reflective answer left to
be considered highly reflective. They must also be monitored and observed
during their school career, because they may favor in the future the
approach to a reflective pedagogy in higher education students in Mexico,
with the qualities and competitive advantages that in other sections and
other studies have been documented.

Although this work aimed to identify reflective students in higher edu-
cation institutions in Mexico, we are aware that the most important thing is
to cultivate a reflective pedagogy aimed at creating reflective thinking habits
among our students, which would result in a real competitive advantage as
university students today and as successful professionals in the near future.
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he World Health Organization (WHO) estimates that 12% of frac-

tures caused mainly by falls and traffic accidents lead to disabili-

ties that can end potential productive years of life. Credit for the
description of the most common fracture model affecting the distal end
of the radius is attributed to Sir Abraham Colles, who first described the
fracture in 1814, and it has since been named after him (Ensefiat, 2021).
Colles fracture, also called Colles-Pouteau fracture, is a fracture that occurs
in the radius less than 2,5 cm from the wrist. It is one of the most frequent
fractures, especially in women over 60 who may also suffer from osteopo-
rosis (Romero, 2009).

The incidence of fractures is multifactorial and almost always compli-
cated by factors such as age, gender, comorbidities, lifestyle, and occupa-
tion. The factors that directly influence the occurrence of a fracture are
external forces that are directly or indirectly applied and exceed the point
of rupture of bone tissue; the risk factors that directly influence are: a) bone
quality, b) age, and c) lifestyle (Dominguez, 2017). It has been observed
that the male gender fractures at younger ages (17-49 years) and women at
older ages, on average, after the age of 50 (Lopez, 2022). Another factor to
consider is osteoporosis, which is a systemic skeletal disease characterized
by low bone density and a deterioration of the microarchitecture of bone
tissue, with the consequent increase in fragility and susceptibility to the
appearance of fractures. This disease most often affects postmenopausal
women, in a woman/man ratio that can vary between 3 and 8 women for
each man. Pointing to an incidence of 25% for women over 45 and 50% for
women over 60 (Contreras, 2001). These types of fractures are more likely
to occur during sports, and the risk increases if the patient has osteoporosis
(Hermoso, 2003).

The mechanism of production is usually indirect and is produced by
a fall in extension or dorsiflexion of the hand. The resulting deformity is
known as “humpback” and is sometimes accompanied by avulsion of the
ulnar styloid process. If the fall occurs on the back of the hand, that is, in
palmar flexion, it is called an inverted Colles fracture or Smith fracture, and
the resulting deformity is a "garden shovel" or "scythe", and it can be seen
how the ulnar styloid protrudes dorsally (Serrano, 2008).
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In the management of Colles fracture, supination greatly improves ana-
tomical and functional results, prevents its most frequent complications, and
plays an important role in maintaining the reduction, especially in patients
with marked osteoporosis or obliquity of the fracture line (Delgado, 1998).

According to the time of initial treatment, 26.5% receive it within the
first six hours, 70% after six hours and up to three weeks, while 3.5% after
three weeks of the origin of the injury. This is reported by a study in open
fractures in adults treated in a hospital in Latin America (Shiraishi, 2019).

Frykman classifies wrist fractures according to whether they are
intra-articular or extra-articular, and whether or not there is a fracture
of the distal extremity of the ulna. It establishes eight different types of
fractures (Table 1).

Table 1.
Types of Colles fractures according to location

Type Descriptor
I: Extra-articular distal radius fracture
1: Extra-articular distal radius fracture + Distal ulna fracture
11: Intra-articular radiocarpal fracture of the distal radius
IV: Intra-articular radiocarpal fracture of the distal radius + Fracture of the distal ulna
V: Intra-articular distal radius fracture
VI: Intra-articular distal radius fracture + Distal ulna fracture
Vil: Intra-articular distal radius fracture involving the radiocarpal and radioulnar joints.
Viil: Fractura de radio distal intraarticular radiocarpiana y radiocubital + Fractura del ctbito distal

Note: Ensefiat, 2021.

The diagnosis of Colles fractures is generally made clinically: pain, defor-
mity, swelling, and radiographic tests (Lutza, 2004 ). Figure 1 shows the
forearm-hand cast in a Colles fracture with conservative management.
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Note: Photographs taken by the author with the patient's permission.

Figure 1. Colles’ fracture of the distal forearm.

.
.E ESPACIO 1+D, INNOVACION MAS DESARROLLO » VOL. X1V, N.° 41, JUNE 2025 « ISSN: 2007-6703



USE OF FOREARM-HAND CASTS IN COLLES FRACTURES WITH CONSERVATIVE MANAGEMENT: A LITERATURE REVIEW

In a high percentage of Colles fractures, the reduction achieved is
lost shortly thereafter, which is attributed to the progressive reduction
of edema, loosening of the cast, and free movement of the elbow and
hand. However, until now, the deforming role of muscles has not been
considered, despite being a fundamental element that must be taken into
account in the pathophysiology and therapeutic aspects of any fracture
(Delgado, 1998). Therefore, it can be considered that the use of brachial
and below-elbow casts has advantages and also some disadvantages for
this type of fracture (Table 2).

Table 2
Advantages and disadvantages of using a brachial cast vs. a below-elbow cast
in Colles fractures

Joint/limb Arm Forearm
1. Severe swelling of the hand 1. Minimal swelling of the hand
Hand 2. Severe functional limitation 2. Imbroved finger mobilit
of the hand -imp 9 Y
Elbow 3 Immobilized elbow 3. Elbow without a cast, so mobilization can begin

immediately.

4. The hematoma from the fracture extends to the
elbow, and without a cast, it spreads quickly.

5. Lower weight, allowing the patient to begin early

Shoulder 4. Double the weight of the mobilization of the shoulder.
plaister cast, limiting shoulder ~ 6- Greater comfort reported by patients due to lower

movement weight and increased agility.

7.1t is easier to get comfortable resting and sleeping.

Note: Prepared internally based on evidence reported by 50 patients over 5 years.

The objective of this study is to analyze the advantages of using a forearm-
hand cast in Colles' fractures treated conservatively. Regarding methodol-
ogy, the study was based on five years of experience treating 50 patients
who came in for diagnosis and conservative management.

CONCLUSIONS

Based on a review of the literature and personal experience, it can be ob-
served that in the past, it was thought that Colles' fracture should be treated
using a below-elbow cast to prevent pronosupination and displacement of
the fracture. However, over time and through various studies, it has been
observed that the same radiographic results are obtained with a forearm-
hand cast once the fracture has been properly reduced.
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Therefore, although similar results are obtained in both cases, a de-
termining factor in successful recovery is the immediate rehabilitation of
Colles fractures with the application of a cast that leaves the joints free,
thereby shortening recovery time and leading to greater patient satisfaction.
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