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Abstract  

 

The Huasteca Potosina is an area of great 

importance for biodiversity in Mexico, because it 

has a large number of plant species such as the 

Orchidaceae family. However, the distribution of 

some of the orchids has diminished notably due to 

the alteration and destruction of their habitat, 

extraction and illegal trade, as well as their difficult 

reproduction. An alternative to prevent the 

extinction of species and decrease the time of 

regeneration and loss of orchid biodiversity is in 

vitro micropropagation, which allows to increase 

the multiplication rate in a time and space reduced. 

Therefore, the objective of this work was to analyze 

the investment costs of two orchids produced in 

vitro (Encyclia parviflora and Encyclia marie), and 

market analysis. The unit cost of each seedling was 

determined and a high market potential for orchids 

produced in vitro was found. 

 

Orchids, Micropropagation, Costs, Market 

Analysis 

 

Resumen  

 

La Huasteca Potosina es una zona de gran 

importancia para la biodiversidad en el país, ya que 

alberga una alta riqueza de especies vegetales como 

la familia Orchidaceae. Sin embargo, la distribución 

de algunas de estas orquídeas ha disminuido 

notablemente debido a la alteración y destrucción de 

su hábitat, extracción y comercio ilegal, así como a 

su difícil reproducción. Una alternativa para evitar 

la extinción de las especies y disminuir el tiempo de 

regeneración y la pérdida de la biodiversidad de 

orquídeas es la micropropagación in vitro, la cual 

permite elevar la tasa de multiplicación en un 

tiempo y espacio reducido. Por ello, el objetivo de 

este trabajo fue realizar el análisis de los costos de 

inversión de dos orquídeas producidas in vitro 

(Encyclia parviflora y Encyclia marie), y el análisis 

del mercado. Se determinó el costo unitario de cada 

plántula y se encontró un alto potencial del mercado 

para las orquídeas producidas in vitro.  

 

Orquídeas, Micropropagación, Costos, Análisis 

de Mercado 
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Introduction 

 

The orchids have been appreciated since 

antiquity as ornamental plants by different 

factors such as its rarity, color, perfume and the 

different forms that come to take in an adult 

stage. Most orchid species are native to 

mountainous regions with tropical and 

temperate climates (Navarro et al., 2001). They 

are considered as the most evolved plants of the 

plant kingdom, and as the most abundant in the 

world.  

 

Orchids are probably the most extensive 

family of plants, with more than 25,000 species 

identified so far by scientists. The orchids, 

represent a group of plants of considerable 

economic importance, especially in horticulture 

and floristry, but also in the pharmaceutical 

industry and the essences. Currently, orchids 

are included in the appendices of maximum 

protection of environmental protection 

organizations, for their care both inside their 

habitats and outside of them (Rivera-Dueñas, 

2002). 

 

In some developing countries orchids are 

their main economic line. Mexico has about 

1,400 species of orchids growing in almost all 

types of vegetation, however, most are below 

2,000 meters above sea level, in the mountains 

of the center and south of the country, in 

various types of tropical and temperate forests 

(INECOL, 2017).  

 

Orchids of Mexico 

 

Orchids are one of the groups of plants most 

admired and appreciated by different 

civilizations for many centuries, mainly due to 

the beauty of their flowers. They are 

herbaceous plants, perennial, 

monocotyledonous, most genera are 

hermaphroditic (with the exception of the 

genera Catasetum and Cycnoches), zygomorphs 

(only a plane of symmetry), trímeras and with a 

central structure that supports the male 

reproductive organs (anthers) and feminine 

(pistil) fused in a structure called Column. In 

Mexico, the extraction for local and 

international sale is considered one of the 

biggest conservation problems of the orchids, 

because their ecosystems have been seriously 

disturbed (Brewster, 2002). 

 

 

That is why ex situ conservation 

represents a way of protecting species with 

great ornamental potential (Solano et al., 2007) 

and in order to be subsequently used in a 

sustainable way by producers under legal 

marketing schemes.  

 

Orchids represent a commercial value that 

in the future can become an economically 

important activity, as well as being a way of 

conservation and rescue of endangered species. 

The intention of the National System of 

Phytogenetic Resources for Food and 

Agriculture (SINAREFI) is to create 

opportunities for use that are complementary to 

other conventional productive activities, such as 

agriculture, livestock or forestry. 

 

In particular, the Huasteca Potosina 

concentrates a great biological richness with 

species of flora of biological and ornamental 

importance as the orchids that are unique in the 

region. Among some of the orchids that have 

been reported for this region, are Laelia anceps, 

Encyclia parviflora, Encyclia mariae among 

other species. 

 

Problems of orchid reproduction 

 

Some species of orchids are considered 

protected or in danger of extinction under 

NOM-059-SEMARNAT-2010 as a 

consequence, directly or indirectly, of two types 

of human activities: i) Alteration of habitat or 

destruction resulting from the change in use 

from the earth; ii) The extraction of wild plants 

for trade (Hágsater et al., 2005).  

 

In addition, the cultivation of orchids is a 

field that is just beginning, and the lack of 

studies with these species has further limited 

their development. Some species have 

reproductive problems or show little response 

to conventional methods of vegetative 

propagation. A biotechnological alternative is 

the cultivation of vegetable tissues (CTV). The 

CTV, is a set of techniques that allows in an 

efficient way the reproduction of a cell, organs 

or tissues in synthetic culture media under 

aseptic conditions and photo periods. By means 

of this technique, pathogen-free plants of 

excellent quality can be obtained by reducing 

the times and spaces of the evolutionary process 

(Rivero, 2007). 
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The idea of spreading orchids, arises with 

the need to recover native species in danger of 

extinction since the undue incursion of man into 

natural environments has generated imbalance 

in both orchids and other native species, for this 

reason, in vitro propagation allows to give 

possible solutions and help to avoid the massive 

loss of biological material. 

 

When using the in vitro culture technique, 

virus-free plants are obtained, which can then 

be propagated massively, since genetically 

identical individuals are obtained from the 

mother plant. 

 

Currently, in the UAMZH Environmental 

Sciences laboratory, thirteen wild orchids have 

been micropropagated from the Ciénaga de 

Tamasopo Natural Wetland SLP, of which, 

three species are under some category of the 

NOM-059SEMARNAT-2010, five other 

species of Orchids are of economic and / or 

ornamental interest, and three species are in the 

beginning stage of in vitro culture. The most 

interesting thing about a job like this is that it is 

carried out in conjunction with the social and 

productive sectors. Therefore, the objective of 

this research was to carry out a study of the 

investment costs and the analysis of possible 

market of the vitroorchis that contemplates the 

phases preaclimatación and acclimatization of 

the orchids in vitro.  

 

Description of the method 

 

The methodology used in the present 

investigation was of a qualitative nature with a 

data collection method in clusters given that the 

study was focused on a particular population. 

For the development of the project, and the 

construction of the market study, three stages 

were carried out.  

 

Stage 1. Data collection 

 

The first stage consisted of making a diagnosis 

about the current costs of the orchids, for this, 

information was collected through the 

bibliographic review of the ornamental activity 

in Mexico. In addition, surveys were applied to 

producers of plants in the Huasteca Potosina, 

and users of these services. The questions were 

structured with multiple choice and easy 

application.  

 

 

 

Stage 2. Cost analysis 

 

The second stage of the methodology consisted 

in obtaining the cost of producing orchids 

generated through in vitro culture in the 

Environmental Sciences Laboratory of the 

Biochemistry Department of this Academic 

Unit with the aim of obtaining a unit price to be 

able in a future carry out the transfer of 

technology to producers. Part of the second 

stage consisted of knowing the materials and 

raw materials that are needed in the stages of 

micropropagation, as well as making a data 

collection of the times each of the stages takes. 

For this, all the factors that are involved in the 

production process of the orchids were taken 

into account, such as indirect production costs 

and raw materials. 

 

Stage 3. Simulation of unit costs 

 

The third stage consisted of obtaining the unit 

cost of the orchids produced in vitro with the 

purpose of establishing an average price of each 

of the plants that would be for sale to the 

producers of the Huasteca Potosina. The 

surveys were applied both to people who have 

acquired an orchid or ornamental plant and to 

producers of different nurseries of the Huasteca 

Potosina. In total 100 surveys were applied, 

with which some interpretations were built in 

this thesis.  

 

Results 

 

Orchids are the most attractive ornamental 

flowers for the rarity of their flowers, therefore, 

they reach prices ranging from 75 pesos to 180 

pesos according to data from the Mexican 

Orchid Association) as a full plant, or $ 150.00 

up to $ 500.00 as cut flower according to data 

obtained in the tours in the greenhouses that 

were necessary to have a broader view of the 

subject to be investigated.  

 

Given its economic and ornamental 

importance, orchids are the most vulnerable 

plant species and are subject to illegal looting 

by sellers, who sell them on the streets at a cost 

of $ 10.00 (Monreal-Vargas, 2014). This 

situation, added to the difficulty that these 

species present for their propagation, has 

favored the orchids tend to have variations in 

their natural populations, and that the economic 

demand of them is increasing.  
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Therefore, it is important to offer 

alternative methods of propagation of these 

species such as in vitro cultivation of plant 

tissues or micropropagation. However, despite 

this technique has been applied to various plant 

species, it has not been possible to link this 

technique with the producers of ornamental 

plants, because each plant species is different 

and requires different nutritional and production 

conditions. Based on this, in this research, two 

plant species (Encyclia parviflora, Encyclia 

mariae) propagated in vitro were selected under 

similar conditions. Once the plant species were 

selected, the analysis of the investment costs 

necessary for the micropropagation of both 

orchids was carried out (Table 1). For this, we 

worked in a multidisciplinary way with 

laboratory-level operators to identify in detail 

all the costs of the inputs used for the in vitro 

cultivation of orchids.. 

 
Production stage Cost of the stage 

Costs of the asepsis 

process (Disinfection) 

$ 266.40 

Germination $ 7, 690.70 

Establishment of the crop $ 11,173.76 

Multiplication of the 

tissue 

$ 12, 182.46 

Pre-acclimatization $   4, 854.45 

Acclimatization $  1, 347.00 

INVESTMENT TOTAL $ 26,341.01 

 
Table 1 Analysis of the costs of in vitro production of 

orchids 

 

In Table 1, the investment cost of each 

one of the stages of the micropropagation of the 

orchids is presented, taking into account the 

necessary inputs such as chemical reagents, 

culture media, growth hormones, natural 

substrates, culture vessels, etc., of each stage 

The results of Table 1 show that the stage of the 

in vitro culture that requires greater investment 

is the multiplication of the tissue, given that it is 

in this stage where the plants require higher 

nutritional conditions, as well as a greater 

number of reseeding in vitro. 

 

Once the investment cost was calculated, 

the unit cost of the orchids was calculated. The 

results are presented in Table 2. 

 

 

 

 

 

 

 

 Encyclia 

parviflora 

Mary 

encyclia 

Number of bottles of 

species produced per 

cycle 

100 85 

Number of seedlings per 

culture flask 

18 20 

Unit cost of culture flask 

($ Mexican pesos) 

263.41 309.89 

Unit cost per seedling ($ 

Mexican pesos) 

14.63 15.50 

 

Table 2 Vitroorchid unit costs 

 

Table 2 summarizes the unit costs of the 

vitro-chromosomes under study. According to 

the investment costs, the seedlings would have 

a very similar unit cost, which compared to the 

current cost of potted plants in the market, is 10 

times lower. The cultivation and collection 

around the world is of great economic 

importance. In the cut flower industry, orchids 

are highly prized for their variety, shapes, 

colors and sizes, which has stimulated them to 

deepen their study, are potentially commercial 

as plants and cut flowers, to such a degree that 

their value and marketing has increased 

remarkably; so it is, that there are countries like 

Thailand and Singapore, in which the 

exploitation of orchid flowers represented 

between 7-8 million dollars (Ammirato, 1990). 

The in vitro propagation of orchids offers the 

following advantages: 

 

‒ It is a clonal propagation system, that is, it 

maintains all the genotypic characteristics 

of the initial material selected. Because of 

this it is an ideal system for the massive 

multiplication of plants or varieties with 

outstanding characteristics. 

 

‒ Because it is carried out in a laboratory 

under controlled environments, it is a 

system completely independent of 

external conditions, so it is not affected 

by the seasons, droughts, frosts, high 

temperatures or other environmental 

factors. 

 

‒ The number of plants that can be obtained 

through micropropagation is by its nature 

practically unlimited. The only limit that 

can have is the capacity of the laboratory 

in which the process is carried out. 
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‒ The plants are obtained free of bacteria, 

fungi and phytopathogenic nematodes, 

and with more specific techniques can be 

released even from viruses and viroids. 

For this reason, the seedlings produced by 

the micropropagation system have a 

higher quality compared to those obtained 

by traditional methods. 

 

Subsequently, to analyze the possible 

market of the vitro-produced produced, a 

market analysis was carried out. To do this, 

several nurseries were analyzed at the regional 

level, as well as the main flower shops of the 

Huasteca Potosina. The results are presented in 

Table 3.  

 
 Existing 

orchid 

market 

Orchid 

market 

segmentation 

New market 

for in vitro 

orchids 

customers Established 

nurseries 

Cutting 

Florists 

Innovative 

floriculturists 

Customer 

needs 

performance 1. Cost 

2. Existing 

need 

Immediate 

solution and 

good position 

in the market 

performance Good Good Major 

Competition Existing in 

the region 

Existing in the 

region 

Does not exist 

Risks Competition 1. Competition 

2. Niche 

strategy 

High 

acceptance of 

the product 

 
Table 3 Analysis of the market of orchids produced in 

vitro 

 

The results of Table 3 show that there is a 

potential market for the sale of orchids 

produced in vitro, given that at the regional 

level there are no producers of this type. To 

date they only reproduce orchids vegetatively 

with very low yields. Therefore, given that 

micropropagation has gone from being a tool 

for research to a productive process with a very 

broad economic potential, it is necessary to take 

into account other considerations, in addition to 

the purely scientific ones when it is desired to 

apply for commercial purposes. Many times it 

is not enough to have a very productive 

micropropagation system, but other factors that 

may affect the time of making decisions, which 

will be mentioned later, must be taken into 

account. 

 

‒ Form of production 

‒ Production center 

‒ The cost of production 

‒ Profit margin that will be obtained per 

produced plant 

‒ The potential market 

‒ Type of species that is going to be 

produced. 

 

The problem of the sale is not exclusive 

to the Huasteca Potosina, it is rarely considered 

that the development of this activity occurs 

where the coffee plantation shares spaces with 

threatened ecosystems of tropical forest and 

mountain mesophilic forest, which can contain 

more than 10 % of the biodiversity of species of 

plants and animals known to Mexico, and that 

in the case of the Huasteca Potosina as in the 

rest of the country, little by little they are losing 

ground and are replaced by paddocks, 

monocultures and urban areas (Manson et al., 

2008). 

 

Conclusions 

 

According to the results obtained from the 

market study of orchids from in vitro culture, it 

was determined that the demand justifies in 

vitro production and the possible 

commercialization of orchids. Unit costs were 

estimated per bottle and per plantlets, which is 

considered profitable to start production. It was 

found that the most expensive stage of the crop 

is that it includes the establishment and 

multiplication in vitro, since it is in these stages 

where more inputs are required. In addition, it 

was found that society in general has an 

appreciation for orchids, and they would be 

interested in acquiring this type of products in 

the nurseries of the Huasteca Potosina. 
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Abstract 

 

The business community of the State of Chihuahua, 

through Chihuahua Business Foundation, AC (FECHAC) 

has addressed more than 2 million pesos to support 

human and social development of Their communities, 

building infrastructure and Implementing programs to 

address critical community needs in three areas: 

education, preventive health and development of social 

capital. To determine how FECHAC will Implement 

Existing Polygon economic resources in Parral, the 

Foundation has Parral Asked University Center of the 

Autonomous University of Chihuahua to Develop a 

research project Which will allow the Board of Directors 

to Identify the area with MOST critical need. Through a 

social service brigade FORMED by students of 

International Business and Economics Both career and 

guided by the research professors Has Been Stated in este 

documento. 

 

Social Impact, Human Development, Wellness, 

Foundations, Social Responsibility 

 

 

 

Resumen 

 

Los empresarios chihuahuenses a través de La Fundación 

del Empresariado Chihuahuense, A.C. (FECHAC) han 

destinado más de 2 millones de pesos para impulsar el 

desarrollo humano y social de la comunidad, a través de 

proyectos constructivos, como el desarrollo e 

implementación de programas que aporten a la mejora en 

las áreas de educación, salud preventiva y desarrollo de 

capital social. Con el objetivo de determinar cómo se 

destinará un recurso existente en el Polígono Parral, se ha 

solicitado al Centro Universitario Parral de la 

Universidad Autónoma de Chihuahua un proyecto de 

investigación que permita al Consejo Directivo 

identificar el área de mayor impacto social.  A través de 

una brigada de servicio social integrada por estudiantes 

de las carreas de Negocios Internacionales y Economía 

Internacional y con la guía de docentes investigadores se 

ha realizado la investigación que se plantea en el presente 

documento.  

 

Impacto Social, Desarrollo Humano, Bienestar, 

Organismos Empresariales, Responsabilidad Social 
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Introduction. 

 

Foundation Empresariado Chihuahuense, AC 

(FECHAC), is a leading institution in shared, 

sustainable, transparent, effective and 

influencing public policies social 

responsibility,They are using more than 39,000 

chihuahuenses entrepreneurs to get their 

support for the community. It is an institution, 

independent and autonomous, non-partisan and 

non-profit dedicated to addressing the critical 

needs of the community in basic education, 

preventive health and social capital formation, 

in order to improve the quality of life for 

quiting promoting corporate social 

responsibility, citizen participation and 

strengthening civil society organizations in the 

arduous attempt to continue building and 

strengthening the community in this case Hgo. 

del Parral. 

 

Working collaboratively through 

FECHAC, business, government and civil 

society, has driven more than 5,190 projects 

with more than 2.331 million pesos to promote 

human and social development of 

chihuahuenses investment. The projects are 

focused on three specific areas: education, 

preventive health and develop life social 

capital. To determine the area in which the 

contribution made this year in the industrial 

area Parral,consisting of 13 colonies, asks the 

Parral University Center of the Autonomous  

University of Chihuahua through teachers 

authors of this article, in order that the 

allocation of resources to social impact work is 

supported by a scientific method.   

 

FECHAC provides the resources needed 

to effect the formation of brigades of students 

and teachers led by project managers to design, 

organize and pull up information on surveys 

using a statistical sampling technique 

representative in the Polygon Parral.   

 

What is the added value? 

 

The lack of information available for decision-

making, is the obstacle that has the Chihuahua 

Business Foundation, which is minimized with 

the participation of teachers and students of the 

University Center Parral to achieve make the 

best decision for allocating resources to a work 

impact Social.  

 

 

 

Such statistical information will serve as a 

basis for making the decision to do the work of 

social benefit to the Polygon Parral, based on a 

scientific methodological process and 

implement a work that helps solve a general 

problem of the community living in the area 

mentioned.  

 

Hypothesis 

 

Feasibility of applying resources to a program 

development of social capital, in the industrial 

area Parral. 

 

Objective 

 

Generate relevant information to determine the 

areas in which resource allocation is available 

FECHAC necessary, AC 

 

1. Training brigades of students. 

 

Teachers ask the Secretariat Outreach 

University authorization for the formation of a 

brigade of Social Service. In her five students 

of the Bachelor of International Business and 5 

students of the Bachelor of International 

Economics are integrated. The formation of the 

brigade is carried out with the aim of making 

data collection in the Polygon Parral. 

 

2. Instrument design. 

 

‒ The instrument was designed by 

sociodemographic teachers responsible 

for the project and evaluated together 

with the 11 brigadiers students. 

 

‒ The instrument is included in the annexes. 

 

3. Sampling technique. 

 

A technique of random sampling is 

determined. 

 

According to the record (2017) of the 

Municipal Cadastral Office of Hidalgo del 

Parral in the Polygon Parral exist about 4066 

dwellings. Since applying the total survey is 

complicated and involves economic costs and 

investment in time, applies only a significant 

portion, obtaining a result of 351 homes per 

survey. 
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4. Survey application. 

 

The survey instrument type, socio-demographic 

indicators in 4 specific factors work: personal 

data, employment, recreation and housing. The 

survey consists of 42 questions. 

 

5. Colony characteristics to be surveyed. 

 

Simultaneous to the application of the polls, 

and to enrich research way the brigade carried 

out a survey on the actual conditions in 

infrastructure available in the surveyed 

colonies, thus obtaining a profile * thereof, 

identifying observables in paving, lighting 

public health services, community service 

centers, educational institutions, libraries, sports 

areas, public spaces (squares), trade and police 

stations.   

 

The full profile is included in the annexes. 

 

6. Analysis of data. 

 

The database was obtained from the responses 

of 351 surveys completed, SPSS version 24 

sponsored by IBM and managed to establish 

correlations analysis of the proposals and give a 

great contribution to the solution of the 

proposed problem was used. 

 

 Tables are included in the annexes.  

 

7. Proposals. 

 

According to the results, teachers Parral 

University Center of the Autonomous 

University of Chihuhaua make a proposed 

solution to FECHAC, AC 

   

Methodology 

 

Before performing any statistical analysis 

should take into account the conditions of 

application. In almost all statistical analyzes, 

the assumption of normality is a common 

denominator. Hence, this section of the project, 

the SPSS statistical software used for 

instrument Sociodemográfico statistics 

inferences, starting with the statistical test of 

Normality. 

 

To apply statistical database available basics. 

 

 

 

 

Kolmogorov criterion of normality. 

 

p <0.05 the alternative hypothesis, in the 

sample data of the variable analyzed are 

distributed abnormally, but asymmetrically 

accepted. Then analyze the sample requires 

variable with nonparametric techniques such as 

Rho Spearman for variables or Mann Whitney 

for dichotomous variables. 

p> 0.05 the null hypothesis is accepted, in the 

sample data analyzed variable is normally 

distributed, but symmetrically. Then required to 

analyze the sample of the variable with 

parametric techniques as the Pearson 

correlation, ANOVA or student t. 

 

It is not suggested using graphical 

methods because they are not very reliable in 

relation to the calculations of Kolmogorov.  

For larger samples of data 50 to apply a Pearson 

correlation. 

 

There is a relationship when one variable 

changes and the other does not change, there is 

no correlation when a variable changes and the 

other does not change. 

 

Investigation questions 

 

Within the socio-demographic analysis 

developed in this project, a number of research 

questions were formulated in order to obtain 

reliable for determining proposals for 

improvement within the polygon information.  

For the development of this section, the 

research question followed by its mathematical 

representation and concluding with the analysis 

of the results will take place. 

 

Research question 1. 

 

The salary received by the inhabitants of the 

Polygon Parral has a significant relationship 

with age, sex, marital status, level of education 

and time spent at work. 

 

Research Question 2 

 

 The work performed by inhabitants of the 

Polygon Parral has a significant relationship 

with age, sex, marital status and educational 

level. 
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Research question 3.  

 

The realization of a product for sale within the 

inhabitants of the Polygon Parral has a 

significant relationship with sex, marital status 

and educational level. 

 

Research Question 4.  

 

The homes of the inhabitants of the Polygon 

Parral have piped drinking water because it has 

a significant relationship with income. 

 

Results 

 

Research question 1. 

 
Table 1 Normality test Kolmogorov 

Own Calculations 

  

For samples over 50 data analysis 

Kolmogorov-Smirnov applies, and if the 

significance level is less than 0.05 the sample is 

not normal. Therefore, analysis of normal for 

this ratio is defined as: are not normal. 

nonparametric analysis is then applied through 

the Pearson correlation test. 

 
Pearson correlation test 

 AGE GENDER CIVIL 

STATUS 

LEVEL 

OF 

STUDIES 

WORK 

PERFOR

MED 

AGE Pearson 

correlation 

one .070 .119 * -.541 ** .094 

Sig. (Bilateral)  .216 .027 .000 .165 

N 347 319 347 342 218 

SEX Pearson 

correlation 

.070 one .064 -.082 -.072 

Sig. (Bilateral) .216  .250 .146 .309 

N 319 322 322 315 203 

CIVIL 

STATUS 

Pearson 

correlation 

.119 

* 

.064 one -.111 * .031 

Sig. (Bilateral) .027 .250  .041 .642 

N 347 322 350 343 221 

LEVEL OF 

STUDIES 

Pearson 

correlation 

-

.541 

** 

-.082 -.111 * one .045 

Sig. (Bilateral) .000 .146 .041  .514 

N 342 315 343 343 216 

WORK 

PERFORM

ED 

Pearson 

correlation 

.094 -.072 .031 .045 one 

Sig. (Bilateral) .165 .309 .642 .514  

N 218 203 221 216 221 

 

It has only a moderate correlation between the variables AGE, SEX, MARITAL 

STATUS, LEVEL OF STUDY, WORK CARRIED OUT. But nevertheless 

*. Correlation is significant at the 0.05 level (bilateral). 

**. Correlation is significant at the 0.01 level (bilateral). 

 
Table 2 Pearson correlation Prepared  

 

 

 

In the analysis performed using the 

Pearson correlation can be observed that there 

is a moderate correlation between wages 

perceived age, sex, marital status, education 

level and working time. Therefore, you can see 

that the variables of age, sex, marital status, 

education level and working time are 

significant in determining the salary received 

by the inhabitants of the Polygon Parral. 

 

Research Question 2. 

 
Normality tests  

 AGE GENDER CIVIL 

STATUS 

LEVEL OF 

STUDIES 

WORK 

PERFORMED 

N 347 322 350 343 221 

normalesa 

parameters b 

Half 2.6974 1.6708 2.3029 2.9271 1.25 

Standard 

deviation 

1.33779 47065 95740 1.01044 .593 

Maximum 

extreme 

differences 

absolute .183 .429 .336 .209 .473 

Positive .183 .252 .336 .209 .473 

Negative -.129 -.429 -.227 -.188 -.333 

Test statistic .183 .429 .336 .209 .473 

Sig. Asymptotic (bilateral) .000c .000c .000c .000c .000c 

to. The testing distribution is normal. 

b. It is calculated from data. 

c. Lilliefors significance correction. 

 
Table 3 Normality test Kolmogorov. Prepared 

 

Therefore, analysis of normal for this 

ratio is defined as: are not normal. 

nonparametric analysis is then applied through 

the Pearson correlation test. 

 
Pearson correlation test 

 AGE GENDER CIVIL 

STATUS 

LEVEL 

OF 

STUDIES 

WORK 

PERFOR

MED 

AGE Pearson 

correlation 

one .070 .119 * -.541 ** .094 

Sig. (Bilateral)  .216 .027 .000 .165 

N 347 319 347 342 218 

SEX Pearson 

correlation 

.070 one .064 -.082 -.072 

Sig. (Bilateral) .216  .250 .146 .309 

N 319 322 322 315 203 

CIVIL STATUS Pearson 

correlation 

.119 

* 

.064 one -.111 * .031 

Sig. (Bilateral) .027 .250  .041 .642 

N 347 322 350 343 221 

LEVEL OF 

STUDIES 

Pearson 

correlation 

-

.541 

** 

-.082 -.111 * one .045 

Sig. (Bilateral) .000 .146 .041  .514 

N 342 315 343 343 216 

WORK 

PERFORMED 

Pearson 

correlation 

.094 -.072 .031 .045 one 

Sig. (Bilateral) .165 .309 .642 .514  

N 218 203 221 216 221 

It has only a moderate correlation between the variables AGE, SEX, MARITAL 

STATUS, LEVEL OF STUDY, WORK CARRIED OUT. But nevertheless 

*. Correlation is significant at the 0.05 level (bilateral). 

**. Correlation is significant at the 0.01 level (bilateral). 

 
Table 4 Pearson correlation Prepared 

 

In the analysis performed using the 

Pearson correlation can be observed that there 

is a moderate correlation between the work 

performed with age, sex, marital status and 

educational level. Therefore, you can see that 

the variables of age, sex, marital status and 

educational level are significant to determine 

the work performed by inhabitants of the 

Polygon Parral. 

 

 

Normality tests 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistical gl S.I.G. Statistical Gl S.I.G

. 

AGE .217 204 .000 .882 204 .000 

SEX .394 204 .000 .621 204 .000 

CIVIL STATUS .328 204 .000 .811 204 .000 

LEVEL OF 

STUDIES 

.226 204 .000 .901 204 .000 

PERCEIVED 

SALARY 

.209 204 .000 .836 204 .000 

WORKING TIME .325 204 .000 .826 204 .000 

       

to. Correction significance of Lilliefors 
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Research question 3.  

 
Normality tests 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistical gl S.I.G. Statistical gl S.I.G. 

SEX .428 236 .000 .593 236 .000 

AGE .190 236 .000 .888 236 .000 

LEVEL OF 

STUDIES 

.205 236 .000 .909 236 .000 

ANY PRODUCT 

SOLD 

.430 236 .000 .619 236 .000 

to. Correction significance of Lilliefors 

 
Table 5 Normality test Kolmogorov Prepared 

 

Therefore, analysis of normal for this ratio is 

defined as: are not normal nonparametric 

analysis is then applied through the Pearson 

correlation test. 

 

Pearson correlation test 

 
Table 6 Pearson correlation Prepared 

 

In the analysis performed using the 

Pearson correlation can be observed that there 

is a significant correlation between the 

performance of a product for sale with marital 

status and educational level. 

 

Therefore, you can see that the variables 

of marital status and educational level are 

significant in determining whether a product is 

made to sell the inhabitants of the Polygon 

Parral, while the sex variable is not significant 

for the realization of this type of activities. 

 

Research Question 4.   

 
Normality tests 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistical Gl S.I.G. Statistical gl S.I.G. 
PERCEIVED SALARY .232 231 .000 .821 231 .000 
DRINKING WATER 

IN HOUSING 
.495 231 .000 .090 231 .000 

to. Correction significance of Lilliefors 

 
Table 7 Normality test Kolmogorov. Prepared 

 

 

 

Therefore, analysis of normal for this 

ratio is defined as: are not normal 

nonparametric analysis is then applied through 

the Pearson correlation test. 

 
Table 8 Pearson correlation Prepare 

 

In the analysis performed using the 

Pearson correlation can be observed that there 

is a significant correlation between having 

piped water in households with earned income. 

Therefore, you can check that earned income is 

a significant variable to determine if there are 

homes with piped water among the inhabitants 

of the Polygon Parral. 

 

Proposal 

 

According to the conclusions drawn from the 

analysis of the data, the following proposal in 

order to improve the quality of life it was 

developed. 

 

Multidsciplinario center for integral 

development 

 

Objective 

 

Improve the living conditions of the inhabitants 

of the Polygon Parral through various 

comprehensive activities that help strengthen 

the most significant variables that determine the 

level of income of individuals, and thus 

contribute to improving the quality of life. 

 

Services 

 

1. Self-employment assistance workshops. 

 

These workshops will be provided with the aim 

of giving attention to people who need to 

acquire skills to perform any activity that may 

contribute to earning an income on their own. 

Some of the workshops offered are: 

 

‒ Food preparation and pastries 

‒ Carpentry 

‒ Bakery 

‒ Estilismo 

 PERCEIVED SALARY DRINKING 

WATER IN 

HOUSING 

PERCEIVED 

SALARY 

Pearson correlation one .157 * 

Sig. (Bilateral)  .017 

N 235 231 

DRINKING WATER 

IN HOUSING 

Pearson correlation .157 * one 

Sig. (Bilateral) .017  

N 231 339 

This correlation is discarded by low correlation between variables SALARY EARNED 

AND WATER IN THE HOUSE. But nevertheless. 

*. Correlation is significant at the 0.05 level (bilateral). Between the two variables. 

 GENDER CIVIL 

STATUS 

LEVEL OF 

STUDIES 

ANY 

PRODUCT 

SOLD 

SEX Pearson 

correlation 

one .064 -.082 -.084 

Sig. (Bilateral)  .250 .146 .194 

N 322 322 315 241 

CIVIL 

STATUS 

Pearson 

correlation 

.064 one -.111 * -.082 

Sig. (Bilateral) .250  .041 .196 

N 322 350 343 253 

LEVEL OF 

STUDIES 

Pearson 

correlation 

-.082 -.111 * one -.003 

Sig. (Bilateral) .146 .041  .969 

N 315 343 343 249 

ANY 

PRODUCT 

SOLD 

Pearson 

correlation 

-.084 -.082 -.003 one 

Sig. (Bilateral) .194 .196 .969  

N 241 253 249 253 

 

*. Correlation is significant at the 0.05 level (bilateral). Among the variables LEVEL 

OF STUDY AND CIVIL STATE. 
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2. Courses for formal job training. 

 

Provide courses that meet the appropriate 

characteristics to promote job profiles 

corresponding to the job of Hidalgo del Parral 

Chihuahua. 

 

‒ English 

‒ Computing 

‒ Administration. 

 

3. Activities for comprehensive training. 

 

Develop activities that promote comprehensive 

education, in order to strengthen ties between 

families and the people of the streets in 

question and create skills that promote better 

social development. 

 

Annexes 

 

Data collection was performed on Polygon 

Parral including Colonies: Pri, Tierra y 

Libertad, Jorge Leyva, Almanceña, Federico 

Pinon, Valle Verde, Ruben Aguilar, Palmilla, 

Solidarity, Che Guevara, Enlargement Che 

Guevara, Che Guevara Che Guevara II and III. 

 

 
 
Figure 1 Polygon Parral 

google maps 

 

Colonia Tierra y Libertad 

 

Pavement. Some of the streets are paved, while 

other streets are not paved, but noted that it is 

working with paving streets missing. 

 
 

Figure 2 Pavement. Prepared 

 

‒ Street lighting. All streets have 

streetlights.  

 

‒ Community Care Centers. The colony 

has no addictions care centers, homes 

home, shelters, community centers, 

among others.  

 

‒ libraries. The colony has no library. 

 

‒ Sport areas. The colony has tennis in 

very good condition. 

 

‒ Common spaces. The colony has a 

recreational park. 

 

 
 
Figure 3 Common spaces. Prepared 

 

‒ Commerce. Trade in the colony are 

grocery stores.   

 

 
 

Figure 4 Commerce. Prepared 
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‒ Curators. The colony does not have 

police stations, civil defense and fire. 

 

Colonia Almanceña 

 

‒ Pavement. All the streets are paved and 

in good condition. 

 

‒ Street lighting. All streets have 

streetlights. 

 

Medical dispensary 

 

 
 
Figure 5 medical dispensary. Prepared 

  

‒ Community Care Centers: They have 

community center "Wellness IMSS" 

which give dance lessons, cooking and 

other learning activities. 

 

‒ Educational institutions. "College Life 

with Future" Almanceña Eye Street # 20. 

 

 
 
Figure 6 Educational institutions. Prepared. 

 

‒ Sport áreas: They have a court for 

basketball and football, in very good 

condition. They have another court more 

but not in good condition because this 

sloppy. 

 
 
 Figure 7 Sport areas. Prepared 

 

Common spaces 

 

 
 
Figure 8 Common spaces. Prepared 

 

It has a square and a playground for children. 

 

‒ Commerce.Mainly grocery stores. 

 

 
 
Figure 9 Commerce. Prepared 

 

‒ Curators. They have no commissioner in 

this colony. He is closer located in 

Colonia PRI. 
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Colonia Federico Pinion 

 

‒ Pavement. All the streets are paved, but 

some of them are not in good condition. 

‒ Street lighting. All streets have 

streetlights.  

‒ Medical dispensary. Colony has no 

medical clinic.  

‒ Community Care Centers. The colony 

has no addictions care centers, homes 

home, shelters, community centers, 

among others.  

‒ Educational institutions. Colony has no 

schools.  

‒ Libraries. The colony does not have 

libraries. 

‒ Sports facilities. The colony has no 

tennis or sports facilities.  

‒ Common spaces. The colony does not 

have a place.   

‒ Commerce.Trade with the colony counts 

are grocery stores, clothing stores and 

tortillerías. 

  

Colonia Valle Verde. 

 

‒ Pavement. The main streets are paved 

and there are other roads that are not 

paved. 

‒ Street lighting. All streets have 

streetlights. 

‒ Medical dispensary. Colony has no 

medical clinic.  

‒ Community Care Centers. The colony 

has no addictions care centers, homes 

home, shelters, community centers, 

among others.  

‒ Educational institutions. Colony has no 

schools.  

‒ Libraries. The colony does not have 

libraries. 

‒ Sports facilities. The colony has no 

tennis or sports facilities. 

‒ Common spaces. The colony does not 

have a place.  

‒ Commerce.The colony has a restaurant 

called "Las Tortas del Rodeo", 

mechanical workshops and a tire. 

‒ Lockups. The colony does not have 

police stations, civil defense, fire. 

 

 

 

 

 

 

Colonia Ruben Aguilar. 

 

‒ Pavement. All the streets are paved and 

in good condition.  

‒ Street lighting. All streets have 

streetlights. 

‒ Medical dispensary. Colony has no 

medical clinic.  

‒ Community Care Centers. The colony 

has no addictions care centers, homes 

home, shelters, community centers, 

among others.  

‒ Educational institutions. Colony has no 

schools.  

‒ Libraries. The colony does not have 

libraries. 

‒ Common spaces. The colony does not 

have a place.  

‒ Sports facilities.  
 

 
 

 
Figure 10 Sports facilities. Prepared 

 

‒ Commerce. Trade in the colony are 

grocery stores, a tortilla, the restaurant 

Los Pinos, convenciencia store and gas 

station JV Group. 

 

Colonia Palmilla. 

 

‒ Pavement. All the streets are paved and 

in good condition.  

‒ Street lighting. All streets have 

streetlights.  

‒ Medical dispensary. Colony has no 

medical clinic.  

‒ Community Care Centers. The colony 

has no addictions care centers, homes 

home, shelters, community centers, 

among others.  
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‒ Educational institutions. In the colony is 

the National Pedagogical University of 

the State of Chihuahua, Parral Campus.  

 

 
 
Figure 11 Educational institutions. Prepared 

 

‒ Libraries. The colony does not have 

libraries. 

‒ Sports facilities. The colony has no 

tennis or sports facilities.  

‒ Common spaces. The colony has no 

seats.  

‒ Commerce. Trade with the Palmilla 

colony counts are grocery stores, shoe 

stores and clothing. There is also the food 

market. 

 

Colonia Solidaridad. 

 

‒ Pavement. All streets, except one, are 

paved. 

 

 
 
Figure 12 Paving. Prepared 

 

‒ Street lighting. All streets have 

streetlights. 

‒ Medical dispensary. The colony has no 

medical clinic. 

‒ Community Care Center. The colony 

has a collection center on Elm Street 

 
 
Figure 13 CAM. Prepared 

 

‒ Educational institutions.There is a 

primary and a preschool. 

‒ Libraries. The colony does not have 

libraries. 

‒ Sports facilities. The colony has no 

sports facilities or tennis.  

‒ Common spaces. The colony does not 

have a place.  

‒ Commerce. Trade with the colony counts 

are grocery stores and a family pharmacy. 

‒ Lockups. The colony does not have 

police stations, civil defense, fire. 

 

Che Guevara Colonia 

 

To perform the breakdown characteristics 

Colony Che Guevara, step 1, 2 and 3 are 

considered.  

 

‒ Pavement. All the streets are paved and 

in good condition, except the street from 

the hostel. 

‒ Street lighting.  All streets have 

streetlights. 

‒ Medical dispensary. The colony has no 

medical clinic. 

‒ Community Care Centers. It has a 

hostel in appalling conditions, they do not 

have lighting and paved street.  
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Figure 14 CAM. Prepared 
 

‒ Educational institutions. The colony has 

a preschool Adolfo Lopez Mateo Street 

Progreso S / N direction. 

 

 
 

Figure 15. Educational institutions. Prepared 

 

‒ Libraries. The colony does not have 

libraries.  

‒ Sports facilities. The Cologne court has 

the hostel, but it's just a land without 

infrastructure. 

 

 
 
Figure 16 Sports institutions. Prepared 

 

 

 

 

‒ Common spaces. The colony has no 

seats.  

‒ Commerce. Only grocery stores.  

‒ Lockups. The colony does not have 

police stations, civil defense, fire. 

 

Che Guevara Colonia Expansion 

 

‒ Pavement. The streets of this 

neighborhood are paved and in good 

condition. 

‒ Street lighting. All streets have 

streetlights. 

‒ Medical dispensary. The colony has no 

medical clinic.  

‒ Community Care Centers. They do not 

have any community care center. 

‒ Educational institutions. The colony has 

a "Nicolás Bravo" elementary school in 

Esperanza Street S / N. 

 

 
 
Figure 17 Educational institutions. Prepared 

 

‒ Libraries. The colony does not have 

libraries. 

‒ Sports facilities. The colony has a sports 

park has baseball field and soccer, as well 

as a recreation area for children. 

 

 
 
Figure 18 Educational institutions. Prepared 
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‒ Common spaces. The colony does not 

have a place.  

‒ Commerce. In this area there is only 

trade in grocery stores and tortillerías. 

‒ Lockups. The colony does not have 

police stations, civil defense, fire. 

 

Sample size calculation. 
 

𝑛 =
𝑍2(𝑝)(𝑞)𝑁

(𝑁−1)(𝐸)2+𝑍2(𝑝)(𝑞)
   

 

𝑛 =
(1.96)2(0.5)(0,5)(4066)

(4066−1)(0.05)2+(1.96)2(0.5)(0.5)
  

 

𝑛 = 351.07 = 351   
 

Value table Pearson correlation. 

 
criterion Correlation values 

There is no correlation               0 

minimum correlation 0 between ± 0.2 

low correlation Between 0.4 ± 0.2 ± 

moderate correlation Between 0.6 ± 0.4 ± 

good correlation ± 0.8 ± 0.6 between 

very good correlation Between ± 1 ± 0.8 

perfect correlation             ± 1 
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Conclusions 

 

1. You can see that earned income is a 

significant variable to determine if the 

housing is piped drinking water has the 

inhabitants Polygon Parral. 

 

2. Find the income increase, or increase 

means improving housing conditions. 

 

3. The academic level and awareness 

programs to regulate the conditions of 

marriage is significant to increase earned 

income and willingness to sell a product. 
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Abstract 

 

This work shows the research of users’ needs and motion-

timing data to design and develop new series of products to 

help in kitchenware washing. The research was performed 

by students and professors of the industrial engineering 

program of the Universidad Tecnológica del Valle de Toluca 

(UTVT), Mexico and the results will be used by 

mechatronics students of this University to develop new 

products for home and office. At the beginning, an Ishikawa 

diagram is presented to identify the main causes related to 

the need of kitchenware washing like excessive time, 

manual handling and water waste.  A benchmarking of dish 

washer machines for home and industry is included, 

attending cost, power consumption and speed. The method 

used to perform the research is the user´s needs and includes 

a diagram process of washing, surveys, interpretation and 

hierarchy of needs. The motion timing data was obtained by 

the recording and study of videos of users of different 

profiles. The main kitchenware in the washing process was 

obtained too.  Finally, the conclusions and the main 

characteristics for new products and their impact are 

presented. Currently, the mechatronics students are 

generating concepts and validating their functionality 

 

 

 

 

 

 

Resumen 

 

Este trabajo muestra la investigación de las necesidades de 

los usuarios y los datos de tiempo de movimiento para 

diseñar y desarrollar nuevas series de productos para ayudar 

en el lavado de los utensilios de cocina. La investigación fue 

realizada por estudiantes y profesores del programa de 

ingeniería industrial de la Universidad Tecnológica del 

Valle de Toluca (UTVT), México, y los estudiantes de 

mecatrónica de esta universidad utilizarán los resultados 

para desarrollar nuevos productos para el hogar y la oficina. 

Al principio, se presenta un diagrama de Ishikawa para 

identificar las principales causas relacionadas con la 

necesidad de lavar los utensilios de cocina, como el tiempo 

excesivo, la manipulación manual y el desperdicio de agua. 

Se incluye una evaluación comparativa de las máquinas 

lavaplatos para el hogar y la industria, que incluyen el costo, 

el consumo de energía y la velocidad. El método utilizado 

para realizar la investigación es la necesidad del usuario e 

incluye un proceso de diagrama de lavado, encuestas, 

interpretación y jerarquía de necesidades. Los datos de 

tiempo de movimiento se obtuvieron mediante la grabación 

y el estudio de videos de usuarios de diferentes perfiles. 

También se obtuvieron los principales utensilios de cocina 

en el proceso de lavado. Finalmente, se presentan las 

conclusiones y las principales características de los nuevos 

productos y su impacto. Actualmente, los estudiantes de 

mecatrónica están generando conceptos y validando su 

funcionalidad. 
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Introduction 

 

There is an increasing need to keep kitchenware 

clean in the food making process, this is an 

essential requirement in houses, restaurants and 

other establishments which prepare and sell 

food. Such need has been dealt with through 

hand and special machine washing; however, 

these measures have not been convenient due to 

the time they require and other resources like 

water and detergent. Figure 1 shows an  

Ishikawa chart with the main problems 

involved in the kitchenware washing in any 

context. 

 

 
 
Figure 1 Cause and effect diagram 

 

Objective 

 

It is for these reasons that the objective of this 

paper is to identify the areas of improvement in 

the kitchenware washing process through tools 

of quality and the work study to define the 

characteristics and qualities of a new product 

that will help to reduce the time used in this 

process. 

 

Nomenclature 

 

Kitchenware: Objects used to cook, eat and 

drink, such as pottery and cutlery. 

 

Benchmarking 

 

First, some information gathered from 

suppliers, catalogs and online sites was 

analyzed, then the characteristics of a five-

object sample were compared regardless its 

industrial or domestic use to select the key 

aspects of each one, these  aspects are 

production speed,  duty cycle, water and energy 

consumption as shown in table 1. 

 

 

Product Production 

(baskets/ 

hour) 

Cycle’s 

time 

(s) 

Consumption 

(L) 

Power 

(KW) 

Kitchenwarewasher 30/15/10 120 

/240/ 360 

5.0 11.2 

Glasswasher 30 120/ 
300 

2.3 / 
2.0 

Not 
founded 

Dishwasher 60/20/30 60/ 

120/ 180 

3.5 7.5 

 

Bottle washer 30,000 to 
120,000 

Not 
Founded / 

/ Not 
Founded 

Washing line 112/168 Not 

Founded // 

390 30 

 
Table 1 Comparison between washing equipment 

 

Kitchenware washing process 

 

Some steps are needed in the kitchenware 

washing process to ensure a good dish cleaning, 

that is why a diagram with the hand 

kitchenware washing process is  shown in 

figure 2. This diagram is based on the IDEF 0 

method and highlights the inputs, outputs, 

controls and mechanisms involved in each step 

of the process. 

 
 
Figure 2 IDEF of the kitchenware washing process 

 

Categorization 

 

To count the number of utensils in a household 

kitchen involved in the washing process 

correctly, the objects were divided in five 

categories according to their shape. This 

categorization involves all the kitchenware, 

from the smallest such as spoons and knives, to 

pots and pans as shown in the following list 

 

1. Cutlery 

2. Dishes 

3. Glasses 

4. Pots and pans 

5. Accesories 

 

 

 

‒ Cutlery refers to spoons, forks and knives. 

ishikawa}.igx

Excessive time

Measure

Water

Personnel

Not quialified

Material

Detergent

Method

Not standarized

Context

Machine

Detergent

Scrubber

Not trained

Humidity

Ergonomy

Movements

Whitout mechanisms

Manual scrubber

Used At:

Author:

Notes:   1 2 3 4 5 6 7 8 9 10

Date:

Model 1

29/04/2018

Rev:

READER

29/04/2018
 

DATE

 

WORKING

 

DRAFT

RECOMMENDED

A0

PUBLICATION

Kitchenware washing  

Project:

A-0

 

 

 

Node:

 

Title:

 

Number:

 

 

 

Page:

CONTEXT:

 

 

 

Remove

1

 

Organize

2

 

Scrub

3

 

Rince

4

 

Drain

5

 

kitchenware

Without food, detergent, odor, grace

Scrubber

Personnel

Water

Dish drainer

kitchenware cleaned

Detergent



20 

Article                                                                      ECORFAN Journal-Republic of Colombia 
                                                                              December 2018 Vol.4 No.7 18-22 

 

 
ALVA-GALLEGOS, Rodrigo, FLORES-GALVÁN, Francisco Angel, 
NAVA-MORALES, Francisca and BALTAZAR-PLATA, Carlos 

Gustavo. Design of new products for kitchenware washing. ECORFAN 

Journal-Republic of Colombia.  2018.  

ISSN-On line: 2539-1372 

ECORFAN® All rights reserved. 

 

‒ Dishes: Dinner plates, soup plates and 

bowls 

‒ Glasses: Cups, glasses, wine glasses and 

mugs. 

‒ Pots and pans: some big objects such as  

trays and tea pots  

‒ Accessories refer to ladles, turners and 

lids. 

 

Survey application 

 

Figure 3 shows the questions of a survey that 

was carried out in order to identify the areas of 

improvement that will help to define a new 

kitchenware washing product, this was taken by 

people with different profiles such as 

housewives, employees, bachelors and students 

to identify users’ needs as suggested by Ulrich 

& Eppinger [1].  

 

 
 
Figure 3 Survey. Original version in spanish in Anex A. 

 

Interpretation of needs 

 

The qualities of the new product were the result 

of the interpretation of the answers from the 

survey. Once the ideas were identified and 

grouped, the ones that did not provide relevant 

information for the new product were discarded 

and the rest were grouped based on the times 

they were given as answers. Table 2 shows the 

interpretation and frequency of needs 

 

 

 

 

 
 

 

 

 

 

Interpreted need Frecuency 

The product helps to remove grease and 

leftovers by soaking the kitchenware in hot 

water 

10 

The product can wash bulky utensils 5 

The product can wash small utensils 4 

The product works automatically 4 

The product  rinses utensils with little water 2 

The product works quickly 1 

The product occupies a reduced space  1 

The product selects the utensils according to 

their size 

1 

The product uses effective detergents 1 

 
Table 2 Interpretation of needs summarized 

 

Reviewing  of videos  

 

Each person who answered the survey 

was filmed while washing their dishes. This 

allowed recording the kitchenware washing 

process in different contexts to analyze the 

users’ habits, figure 4.  

 

 
 
Figure 4 Videos 

 

The data of the amount of utensils and the 

average time used to wash them was obtained 

by analyzing the videos. Table 3 shows a 

hierarchy of the categories with the most impact 

in the process.  

 
Category Q % Time  

(s) 

% Average  

( s/unit) 

Cutlery 113 43.62 538 19.83 4.76 

 Dishes 83 32.04 1245 45.89 15 

Glasses/ 

Cups 

37 14.28 460  16.95 12.43 

 Pots and pans 9 3.47 230 8.47 25.55 

Accesories 17 6.56 240 8.84 14.11 

Total 259 100 2713 100 71.85 

 
Table 3 Summarized data of the video results 

 

 

 

 

 

 

 

Name:___________________________________________ 
Age:______ 
Occupation_______________________________________ 
 

1. What do you like about washing the dishes? 

_________________________________________ 

2. What don’t you like about washing the dishes? 

_________________________________________ 

3. What do you propose to improve washing the dishes, less 

time and easier? 

_________________________________________ 

4. How long does it take to wash the dishes and how often? 

_________________________________________ 

5. Can I watch and film how you wash the dishes? 

_________________________________________ 
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Motion timing study 

 

Cutlery and dishes are the categories with most 

quantity of objects and time spent in washing. 

These results led to carry out a motion timing 

study to obtain the most time consuming tasks. 

This information is of high importance because 

it allows us to achieve the objective of this 

project. Figure 5 shows a chart that simplifies 

the standard time used in each part of the 

kitchenware washing process. As we can 

observe, the activities that require the most of 

time are the dish and cutlery scrubbing and 

stacking.  An example of the motion timing 

study is showed in Apendix B. 

 

 
 
Figure 5 Summary on the motion timing study 

 

Product Definition 

 

With the results from the interpretation of needs 

and the motion timing study it was possible to 

obtain the following table which shows the 

different functions of products aimed to clean 

dishes and cutlery. 

  
 Quantity 40% 20% 

Time Characteristic Dishes Cutlery 

40% 

30% 

Removes grease and 

leftovers by soaking the 

kitchenware in hot water 

Y Y 

Washes bulky utensils N N 

Washes small utensils N N 

Scrubs automatically Y Y 

Rinses automatically Y Y 

 
Table 4 .Summary of the functions of the cleaning 

products 

 

Seventeen viable products were found 

from the different combinations of table 4. 

However, dish and cutlery grease removal does 

not impact the products, because it is not that 

important as it is for pots and pans, that is why 

the potential options were reduced to seven. 

These options are shown in table 5.  

 

 

Possible viable products Impact to reduce 

the time in 

kitchenware 

washing process 

The product  scrubs and rinses 

dishes and cutlery automatically 

42% 

The product scrubs dishes and 

cutlery automatically 

24% 

The product rinses dishes and 

cutlery automatically 

18% 

The products scrubs dishes 

automatically 

16% 

The product rinses dishes 

automatically 

12% 

The product scrubs cutlery 

automatically 

8% 

The product rinses cutlery 

automatically 

6% 

 
Table 5 Possible viable products 

 

The product that scrubs and rinses dishes 

and cutlery automatically was discarded 

because according to the benchmarking, three 

of the five devices have already covered such 

need, therefore, it will have more competitors.  

For all of the above, the five most important 

potential characteristics of kitchenware washing 

products to develop are: 

 

The product scrubs dishes and cutlery 

automatically: 24% 

 

‒ The products scrubs dishes automatically: 

16% 

‒ The product rinses dishes automatically: 

12% 

‒ The product scrubs cutlery automatically: 

8% 

‒ The product rinses cutlery automatically: 

6% 

 

Application 

 

As we saw in the previos section, the most 

important chracteristic of the product is to scrub 

dishes and cuttlery automatically. This can 

reduce by 24% the time spent in the 

kitchenware washing (Table 5). For this reason, 

in this section the development of a new 

product will be shown.  The first step was a 

brainstorming and its evaluation according to 

its viability. Table 6 shows the matrix of 

evaluation. 
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Main object Useful 

for 

 dishes 

and 

cutlery 

Tim

e 

Siz

e 

Remo

ve  

left 

overs 

Tot

al 

conveyor+ 

scrubber 

Referen

ce 

Ref. Ref

. 

Ref. Ref

. 

Disc scrubber -1 1 1 -1 0 

Round scrubber 0 1 -1 1 1 

Pressurized 

water 

0 0 -1 1 0 

Rotative Brush 0 -1 0 1 0 

Vacuum cleaner -1 -1 -1 0 -3 

Pneumatic 

system 

-1 0 -1 -1 -3 

 

Table 6 Matrix of evaluation.  

 

With this matrix it was possible to select 

the round scrubber as the best  main object of 

the concept. 

 

After that, the virtual model of a concept 

was elaborated taking into account the 

dimensions of the sink in kitchens. The model 

is shown in figure 7. 

 

 
 
Figure 7 Virtual model 

 

The prototype was manufactured using 

3D printing technology with ABS material 

(figure 8) and commercial parts like round 

brushes, pulleys and gears. Figure 8 shows the 

prototype printed in 1:2 scale. 

 

 
 
Figure 8 Prototype 

 

Thanks to this prototype the product 

functionality was validated and problems of the 

mechanical transmission were solved 

 

Conclusions  

 

First of all, it was possible to obtain the main 

characteristics for the development of new 

products applied to reduce the kitchenware 

washing time  

 

Also, it was found that the product that 

helps the most to reduce the kitchenware 

washing time must scrub dishes and cutlery 

automatically. 

 

In parallel, it was possible to find through 

the motion timing study that the most used 

utensils and the ones that require a major 

cleaning time are dishes and cutlery.  

 

In addition, a prototype to scrub dishes 

and cutlery was manufactured.  

 

Finally, the results obtained in this project 

can be used to generate new concepts and 

products applied to the kitchenware washing 

process.  
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Reseumen  

 

Objetivo. En este escrito se aborda las 

representaciones sobre el deber ser y el ser, el valor 

social otorgado a cada género, y su efecto en el 

tejido de las inequidades sociales en el alumnado en 

un contexto escolar de múltiples convergencias 

sociales. Metodología. Estudio cualitativo, de caso, 

de un centro escolar de enseñanza secundaria 

suburbano de la Ciudad de Mérida. Se entrevistaron 

a 8 profesores. Este apartado es elaborado a partir 

de los discursos al profesorado fundamentalmente. 

Conclusiones. Las diferencias étnicas y de género 

en las representaciones del profesorado persisten y 

son contrastantes, obstáculos para la igualdad. 

 

Estereotipos de género, Inequidades sociales, 

Estudiantes, Yucatán 

Abstract  

 

Objective. This paper addresses a section on gender 

roles and life expectancy, which allows to observe 

the learning contexts of boys and girls, the 

representations about the roles and the social value 

granted to each gender, and its effect on the 

formation of the expectations and life projects in the 

students. Methodology. Qualitative study, case 

study, of a suburban secondary school in the City of 

Merida. 8 teachers were interviewed. This section is 

elaborated from the discourses to the teaching staff 

fundamentally.  Conclusions. Ethnic and gender 

differences in teacher representations persist and are 

contrasting, obstacles to equality. 

 

Gender stereotypes, Social inequalities, Students, 

Yucatán 
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Introduction 

 

We understand that there are different 

mechanisms both ideological and material, in 

terms of resources or capital that are distributed 

and learned to live, in the form of entrenched 

mental dispositions that are shared collectively, 

they are inscribed in the sexed bodies and in a 

look differentiating from the other. As a 

purpose in this analysis we start with the 

definition of Robles stereotypes (2006) as a set 

of discriminatory devices that enhance the 

classification of people or groups of people in 

fixed estancos, which define them in a simple 

and partial way, which generalize them without 

nuances.  

 

Stereotypes express ways of thinking in 

which there are no elaborate criteria, usually 

settle in patriarchal cultural forms and in the 

acceptance of the relations of domination and 

subordination as naturalized forms of 

relationship. In addition to classifying people, 

they justify and accept exclusion and 

aggression as a form of relationship either 

physically, verbally, sexually or symbolically. 

Tomé (2006) finds that "sexist stereotypes favor 

relations of violence between men and women 

in schools". (p.239), and it is our interest to 

identify the bridges that are created between the 

process of family, social and socialization 

developed in the school environment, 

dimensions analyzed in the present work. 

 

These mechanisms called stereotypes 

have a personal effect through the process of 

internalization of the genre that recreates a way 

of living, looking at yourself. This process of 

social and cultural assignment translates into a 

way of assuming itself as being with value for 

itself or in the absence of a positive assessment 

of oneself, based on the attitudes of the actors 

involved in the social fabric of a specific 

cultural context. This process is elaborated 

based on the discourses of the interviews with 

the teachers of the school studied. 

 

Methodology 

 

Qualitative case study of a suburban secondary 

school in the City of Mérida, based on the 

Grounded Theory approach (Strauss and 

Corbin, 2002), 8 teachers were interviewed who 

voluntarily decided to participate in the project, 

through semi-structured interviews with the aim 

of recreating the ideology of gender in their 

discourse. 

As well as social inequities, both by 

stereotypes that allow positive attitudes to be 

assumed, and by possible discriminations in 

dealing with students. This school was selected, 

since students of rural, suburban and marginal 

urban origin converge, a condition that allows 

us to observe the fabric of social inequalities, 

that we analyze as axes the gender and the 

condition of context of origin. To guarantee the 

confidentiality of the data, fictitious names of 

people and names of locality are used. We had 

the informed consent of the entire educational 

community.  

 

Results 

 

1) From the generic language and the reality 

of the student body 

 

Initially, the teachers' discourse on girls and 

boys expresses a series of meanings that are 

elaborated in a generic form, some in all 

affirmative, positive, in a weighting way, and 

others in a negative tone, as will be appreciated 

below. Thus, for Professor André, recent 

students are "silent and fearful. 

        

 Ok, uh ..., it really depends a lot 

sometimes on the year they are, if they are at 

first they are very quiet, I think because of fear; 

in second they are unfolding and in third they 

are already very participative, but most of them 

are almost all respectful, they are very attentive 

and as always there are one or the other 

absent, right? but compared to other students in 

Manhattan for example, here they are still 

calmer. 

 

For Professor Abdul, the students have an 

ideal behavior for the educational task: 

 

       Collaborative, participatory, they are 

honest in their behavior, they are friendly, 

collaborative and as I could tell you ... built 

even in the bosom of the family, adding that 

this, together with the condition of small 

localities, are the factors that lead adolescents 

to a behavior, which from its perception is 

better than in the city: 

 

        Position that Professor Giovanna shares, 

since she considers that the socialization of girls 

and boys is well-behaved, but they are very 

influenced by their peers. 
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Well here, as it is a small community, I 

feel that young children are quite good 

compared to the city is very different ... calm, 

quiet, obedient. [Influence]: ... teachers and 

parents ... of friends, are very influential friends 

in ways of dressing and ways of combing, 

because a little behavior. 

 

In contrast, Professor Monique points out 

in a negative way and makes distinctions of the 

students according to their geographical origin 

"humble, apathetic in front of the awakened": 

 

In (the first year group) 1A (are) more to 

those of Yuta who is a commissary (district) 

more humble or poorer for saying that 

Montreal and then I attribute that to that the 

boys are more apathetic, that is; They are not 

more developed as those of Montreal, those 

from here work more and as they are more 

awake, then it is the factor I think is attributing 

to more A participation because the B is made 

up of students from here in Montreal. Yes, I was 

analyzing because in the first B participates 

more than the A, because that phenomenon 

occurred last year, then as they come from 

several police stations. 

 

Like Monique, in a dual tone between 

positive and negative, Professor Aranza, in 

characterizing the students, points out that her 

behavior and affective maturity seem less than 

her chronological age, that is, for the teacher 

Aranza, she thinks that boys and girls They are 

"immature", although "respectful and 

extroverted": 

         

Well, extroverted eh ... in a certain way 

irresponsible, I see a little immature, I see a 

certain immaturity and irresponsibility in them, 

although respectful and quite extroverted. 

There is not that ... We are trying sometimes as 

if we were talking to the elementary school and 

they are talking, pushing, arguing irrelevant 

things or like a child "made me such ...", 

accusing each other, like a classroom of 

primary account, with that I mean immature, 

"do not fall on the twentieth" that when you 

have to relax you have to relax and when you 

have to work, you have to .... 

 

 

 

 

 

 

 

Teachers express themselves about girls 

and boys with a generic language, and the 

intentionality of their description is to indicate 

the characteristics that, in their opinion, are 

expressed by boys and girls in the classroom, 

always from an approach of the student's 

cognitive development. 

 

2) Pedagogy and students in the classroom 

 

The authority of the center, for its part, points 

out that the changes are not yet so deep, and 

that differences are denoted with the students of 

the capital city, and alludes to the local gender 

culture as an obstacle for women.   

 

No, actually compared to the city because 

we are still relatively able to control the boys 

more because then I worked in Technique 44 in 

an eleven-month season in the sub-directorate 

and there it was terrible, there are more critical 

cases, which there are problems between the 

teachers themselves and the students. And the 

boys took copy and video and uploaded it to the 

network. And here if there are, for the customs 

because if they vary but comparison of other 

schools we still do not pass ... Well, in reality I 

think we are still in a place that can be worked 

and there has not been a margin that we cannot 

avoid yet because there are schools that do not. 

 

3) Social inequalities and gender inequities 

 

With a tone of concern, teachers express 

themselves about the unequal conditions in 

their students 

 

Because here in the school come children 

from various communities not only from 

Montreal, Montreal I see that they are children 

who want to improve, many of them continue 

studying and in exchange for other communities 

such as Yuta or Denver sometimes do not finish 

high school and because the parents have that 

the men take them to work, some are going to 

Manhattan to work and stop studying and the 

girls stay at home and stop studying, but here 

those in Montreal, many of them [the students] 

continue to study preparatory and even career. 

Professor Monique delves into the issue of 

inequalities and points out that it is specifically 

for girls, since access to school is not yet 

widespread, due to the traditional gender 

ideology. 
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 I think that machismo influences a lot. 

Obviously here come students from different 

communities, but there was an occasion that we 

had to recruit students and that already has 

about two years, then when we went out and not 

only here in Montreal we passed but different 

communities, that there were girls who let them 

come, who were of age to enter high school or 

had just left primary school and were not 

allowed to study for the simple fact of being 

women. And it really caught my attention 

because we are in the XXI century in which 

both men and women have the same 

opportunities but there is still that thought of 

parents only men have to study. 

 

Professor André, in my opinion 

categorically and decisively, affirms that boys 

and girls have in their life project the academic 

formation and better opportunities, with a 

gender culture that supports equally: 

 

 No, right now, they are and most of them 

already want to study, ... Because before it was 

that you did not study, that because you are a 

woman you stay, what there is gender equality, 

right now because there is not much equity with 

them. Now most of them already know that they 

must study, finish and support their family. It's 

what they have. 

 

The equality gender ideology of Professor 

Monique leads to arguing discursively using her 

life experience, manifesting her rejection of 

inequitable sexist family policies for gender: 

 

We [speaking as a school institution] 

cannot influence the thinking of parents, this 

time we went out to recruit and invite them to 

promote scholarships and transportation and 

all the benefits that the school has such as free 

textbooks, we even omitted the uniform as long 

as they do not spend but they did not want ... I 

really come from such a home, that my father 

was so that the woman at home and the men are 

the ones who got rich. But now, as is the 

current situation, both men and women have 

the same right and can become the same as 

men. We can even see it in different work 

environments, right now we have the best 

opportunities like men. 

 

From this discourse we can also extract 

that the gender ideal of the teacher is to find 

similarities and access to what man is, and 

recognizes a cultural gap of demand for men 

and women.  

For women who are not the best at what 

they do, it will be difficult to reach the men's 

positions, unless you are "the best", it assumes 

the need for fierce competition, as a condition 

of success for women. 

 

From the point of view of teachers, boys 

and girls carry out an apprenticeship of power 

in the school space that leads them to change, 

since for teacher Aranza she points out that 

girls have developed qualities and skills for 

making more outstanding decisions than those 

of guys, as noted in the next speech: 

 

 Making decisions and demanding in the 

room are the women, I see them more than they 

know what they want, not all, but if between 

these two, I see that if there are women who 

stand out more in terms of what they know what 

they want and work more. 

 

Conclusions 

 

The fabric of inequalities reveals that ethnic and 

gender differences in the optics and teacher 

representations persist and are contrasting, but 

with better perspectives and the group of 

teachers that promotes equal opportunities, 

although it is revealed that the education system 

itself in some sense it is exclusive, so it is 

necessary to improve the educational strategies 

to promote equal and inclusive environments in 

school contexts of multiple social confluences. 
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