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Resumen 

El artículo guarda relación con la preparación de los profesores de Química para incidir desde las clases en la Orientación Profesional de los estudiantes, contribuyendo a perfeccionar dicho proceso y  satisfacer  así  las  exigencias  del  mundo  actual.  Se  proponen  actividades  docentes  para  la vinculación de la Química con la producción agrícola, las que se sustentan en los referentes teóricos asumidos sobre el proceso de enseñanza-aprendizaje de la Química. Los resultados de la propuesta se constataron a través de encuestas y entrevistas a los profesores, reconociendo los aportes a su preparación para la Orientación Profesional desde el contenido de la asignatura. 
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The article is related to the preparation of Chemistry teachers to influence from the classes in the Professional  Orientation  of  students,  contributing  to  improve  this  process  and  thus  meet  the demands of today's world. Teaching activities are proposed for linking Chemistry with agricultural production, which are based on the theoretical references assumed on the teaching-learning process Vol.6, No.11, enero-abril, año 2021                                                                                                           101 



Isis Domínguez, Liuska Obaya, Lidia L. Martínez:                                      La enseñanza de la Química… 



of Chemistry. The results of the proposal were verified through surveys and interviews to teachers, recognizing the contributions to their preparation for Professional Orientation from the content of the subject. 

Keywords: Teaching; Chemistry; Professional orientation; Agronomy Introduction 

Our  country  is  carrying  out  many  efforts  to  promote  food  production  from  the  sciences.  It corresponds to the school through the formation of new generations from the classroom, through the  conduction  of  the  teaching-learning  process,  a  correct  Professional  Orientation  (PO)  with emphasis on agricultural production as a social project. 

In this  order, the school  and teachers have  a socio-educational  challenge  with  a high scientific-methodological demand, as an expression of progress to ensure from the teaching of Chemistry as a science, increasingly concrete solutions in relation to sustainable development. These demands are closely related to the development achieved by the sciences, their wide application in modern production and the need to have creative workers in tune with this development. 

The  Ministry  of  Education  maintains  as  a  principle  the  continuous  improvement  of  education, hence  the  changes  proposed  in  the  curricula  of  the  different  teachings  since  the  triumph  of  the Revolution until today. In this sense, the teaching of Chemistry has not been alien to this process, in which not only changes have been made in the curricula, but also in the conception of the classes, with the purpose of achieving greater solidity and application of the chemical knowledge required. 

This contributes to reveal the influence that can be exerted from the content of this science towards Professional Orientation, with emphasis on agricultural production. 

In the field of Vocational Guidance, countries such as England, Spain, Finland, Ireland stand out worldwide,  while  in  the  Latin  American  area,  Argentina,  Brazil,  Colombia;  specifically  in  our country, research has been carried out by renowned authors such as González (1980), González (1985),  González  (1993),  Del  Pino  (1993-2015),  Dominguez  (2003),  Fundora  (2004),  Llerena (2005), González (2005), among others. 

With emphasis, in Professional Orientation in pre-university education, the works carried out by Novoa, Caballero and Gómez (2009), Rojas (2016), Cervantes (2019) and in Guantánamo Matos Vol.6, No.11, enero-abril, año 2021                                                                                                           102 
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(2003) and Guibert (2008) stand out; while Trimiño (2008), Daudinot (2013), Dominguez (2015), Mengana and Bell (2016) focused their studies on other educations. 

Similarly,  in  the  area  of  chemistry  didactics,  different  researches  have  been  conducted internationally and nationally, among them are  Kiruchkin  (1981), Rojas (1990), Hedesa (2011), Baglán (2013), Ortega (2014), Rizo (2016), Sagó (2019), Hurtado (2018). While the Guantanamo researchers  Cabrera  (2011)  and  Villalón  (2018),  focused  their  contributions  on  Professional Orientation and professional reaffirmation in the agro-industrial family. 

However, in spite of the value of the contributions made, they still do not satisfy the preparation of teachers  for  Professional  Guidance  from  the  content  of  Chemistry  classes,  evidenced  in  the insufficient  linkage  of  this  with  a  fundamental  aspect  for  the  development  of  the  country, agricultural production. Hence, the objective is aimed at offering teaching activities for the linkage of Chemistry with agricultural production in order to improve the quality of Professional Guidance. 

Development 

The national and international context imposes the social need for training young people capable of  contributing  to  economic  and  social  development,  in  this  sense,  educational  institutions demand  professionals  with  a  teaching-methodological,  scientific-technical  and  political-ideological  training that  allows them to  face  with  efficiency  and quality the challenges of the specific historical context. 

In relation to the above, one of the main actions being promoted at the national level today is the search  for  alternatives  for  food  production,  and  this  requires  the  use  of  science.  Hence,  the teacher,  in  line  with  the  results  of  the  advances  in  science,  technology  and  society,  should promote the direction of a developmental teaching-learning process (PEA), characterized by an investigative  and  participatory  approach,  in  which  the  different  socializing  agencies  play  an important  role.  It  is  considered  appropriate  as  a  reference  for  the  definition  of  the  ASP  as proposed by Addine (2004). 

The systemic process of transmission of culture in the school institution as a function of the social task, which is organized from the current and potential levels of development of the students, and leads the continuous transition to higher levels of development, in order to form Vol.6, No.11, enero-abril, año 2021                                                                                                           103 
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an integral and self-determined personality, capable of transforming itself and its reality in a specific historical context. (p. 52). 

The  presence  of  Chemistry  in  the  natural  sciences  makes  it  to  be  considered  one  of  the  basic sciences  of  great  importance  in  many  fields  of  knowledge  such  as  Biology,  Pharmaceutics, Medicine,  Geology,  Agronomy,  Engineering,  Astronomy,  among  others.  In  this  sense,  it  is essential that, from the methodological work, the preparation of teachers to link the contents with daily life, in a way that favors the work of Professional Orientation, should be emphasized. This requires mastery, not only of the content of their science, but also of the priorities that in the social order are posed to the education of the individual. 

As a subject, Chemistry assumes part of the system of categories of the science of the same name and joins them to the different Educational Sciences to enable the acquisition of the bases of this science  and through it make a significant  contribution  to  the formation  of present  and  future generations of citizens, many of whom develop the different areas of Chemistry as a science. 

Thus, Hedesa (2011) considers that: 

The object of study of the subject Chemistry is framed in the study of substances and their transformations as part of the integral formation that the school, together with the family and society, must achieve in the learners. (p.12). 

In the management of the teaching-learning process of the Chemistry subject, it is essential, as for any other science, the application of pedagogical principles declared by Addine (2004): 

  The principle of the unity of the scientific and ideological character of the pedagogical process. 

This principle allows, through Chemistry classes, intentional work of Professional Orientation from the study of the structure-property-application of substances according to the needs of the country, with emphasis on our territory. 

  The principle of linking education with life, with the social environment, and work in the process of education of the personality. 

This principle is based on the relationship that education has with the economic, political and social development of the society in question, in the need for its men not only to appropriate a system of knowledge, but to be able to apply it to meet the demands of production and become producers. 
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In this case, the teaching of chemistry provides students with the knowledge and skills necessary for life and the development of one of the strategic sectors declared by the Cuban government and state for the year 2020, which is food production. 

  The principle of the unity of the instructive, the educational and the developmental in the process of education of the personality. 

Through this principle, the work of Professional Guidance is encouraged in Chemistry classes. The teacher,  from  the  planning,  must  execute  actions  in  function  of  the  Professional  Orientation, whenever the content favors it. 

  The principle of the unity of the affective and the cognitive in the process of education of the personality. 

The concretion of this principle in the classes must generate an affective, favorable climate, starting from the treatment of the content and its link with the motivations of the students so that the work of Professional Guidance generates feelings of love towards the different professions. 

  The principle of the collective and individual character of education and respect for the learner's personality. 

During  the  planning  of  classes,  the  teacher,  starting  from  the  individual  characteristics  of  the students, should direct the Vocational Guidance by matching individual interests with the needs of society. 

  The principle of unity between activity, communication and personality. 

The teacher should be clear and precise when transmitting information about future professions, with  concrete  actions  according  to  the  personality  characteristics  of  the  students  in  order  to facilitate Career Guidance through the teaching-learning process. 

Similarly, it is necessary to take into account the guiding ideas in the teaching of chemistry: 

  The applications of substances are conditioned by their properties and these, in turn, by their chemical structure. 

  Genetic relationships exist between all substances, both organic and inorganic. 

  The properties of simple and compound substances have chemical periodicity. 
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  The representation of chemical reactions, by means of chemical equations, contributes to the understanding of chemical phenomena, both in their qualitative and quantitative form, and of the energetic changes in these processes. 

  The applications of the laws, principles and theories of chemistry and other sciences make it possible to optimize industrial processes based on chemical reactions. 

  The design of apparatus used in laboratories and industries is conditioned by the properties of the substances used and obtained. 

  Chemistry is a theoretical-experimental science. 

Among the potentialities of the subject Chemistry for Professional Orientation, the following stand out: 

  Importance of theoretical and practical knowledge for the solution of problems in industry, life or social practice. 

  The execution of experimental activities and the establishment of the relationship between the  structure,  properties  and  applications  of  substances,  solid  knowledge  is  formed,  the materiality of nature and life is demonstrated, as well as that the world is knowable and can be transformed for the benefit of humanity. 

  Applications of chemical substances (organic and inorganic) The study of different compounds such as NaNO3 (Sodium Nitrate), Kcal (Potassium Chloride), KNO3 (Potassium Nitrate), Ca3(PO4)2 (Calcium Phosphate), allows to know and understand why they are used as fertilizers and therefore, to obtain higher yields. On the other hand, it stimulates the knowledge about the professions whose professional profile is related to Agronomy. 

For the preparation of teachers, in this order, the following actions are suggested: To analyze the theoretical aspects on Professional Orientation from Chemistry classes at the pre-university level. 

Methodological instrumentation:  

Prior to the development of this action, it is necessary to manage the teacher's knowledge about Professional Orientation from: 
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Updating  from  legal  and  scientific  documents,  in  relation  to  Professional  Guidance  and  on  the teaching-learning process of Chemistry. 

  The revision of the methodological procedures from the methodological orientations of the discipline and subject programs, as well as in the methodological preparations. 

For its development, whenever possible, a professor with experience in the subject will be invited, so that once it is finished, the most updated conceptions in the order of the Professional Orientation will be specified. The following questions are suggested as a starting point: What characterizes the Career Guidance process in Pre-university Education? 

What role does the classroom play in the students' career guidance process? 

This will encourage the active participation of teachers during the activity to generate ideas, evaluations and debates on the work to be developed in order to improve the correct treatment of Career Guidance through the teaching-learning process. 

Action 2. Select the subjects of the curriculum that allow giving an outlet to Vocational Guidance with emphasis on agricultural production. 

Instrumentation.  Within  the  framework  of  the  methodological  activity  of  the  discipline  group  that  is carried  out  at  the  beginning  of  the  school  year,  the  subjects  that  provide  an  outlet  for  Professional Guidance with emphasis on agricultural production will be specified based on the analysis of the study plan. 

Teachers will be oriented to the methodological structuring of the classes, promoting the orientation, at different moments of the aspects to be taken into account for the Professional Orientation, according to the grade being studied, which will also favor the leading role of the students in the identification of the future professions. 

As a result of this action, a consultation material should be elaborated that compiles the study carried out, which can also be socialized through its publication in Scientific Events and/or Scientific Journals. 

Action 3. Demonstrate the methodological procedures to be considered for Vocational Guidance with emphasis on agricultural production. 
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Instrumentation. Suggestions for Professional Orientation will be offered based on the link between the subject content and agricultural production. 

In tenth grade, in Unit 2 "Substances and chemical reactions"; for those who work with the study plans of the III Improvement of the National Education System, it would correspond to Chapter 1 

"Systematization of the contents of Basic Secondary Education". 

In this case, for example, it could be intentional from the planning of the content, actions that favor the professional education of students with emphasis on agricultural production from the subject Chemistry. Students can become familiar with substances such as: Kcal, K2SO4, KNO3, K3PO4, as examples of salts, and at the same time, receive information on the use of these as fertilizers in agriculture. 

It is also important to highlight the salts of halogens and sulfuric acid, which were studied in the ninth grade. In the tenth grade, the study of fertilizers acquires its greatest weight in the study of nitrogen and phosphorus and the experimental determination of nitrates and phosphorus in them. 

The students can receive information about the role of chemical substances in the defense of plants, for example, when studying substances such as CuSO4 and FeSO4, among others. A fundamental role  in  this  direction  is  played  by  the  study  of  organic  compounds,  which  are  widely  used  in agriculture and in the production of food for livestock. 

As we pointed out earlier, one of the most outstanding moments for the familiarization of students with  the  application  of  chemistry  in  agriculture  is  related  to  the  analysis  of  soils,  which  arises during the study of pH in 11th grade. 

Once the students have assimilated the meaning of pH, the teacher explains its value in relation to the characterization of soils. The students are told how in agriculture, in the analysis of soils, it is important to determine the pH in order to establish whether or not it corresponds to the type of crop that is  intended to  be harvested, which is  basic  for the  yield  of the crop.  Similarly,  reference is made to the effect of pH on plant nutrition, because of its influence on the amount of  assailable nutrients. In the students' textbook, the example of the effect of pH on the assimilation possibilities of phosphorus for different pH ranges is given. 

During the study of pH, students not only become familiar not only with its meaning and how to calculate it, but also acquire knowledge about the method of measuring pH based on the use of Vol.6, No.11, enero-abril, año 2021                                                                                                           108 
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indicators.  Students  become  familiar  with  it  in  the  context  of  a  laboratory  practice,  in  the introduction of which the importance of the approximate quantitative analysis for the determination of  the  nitrogen  and  phosphorus  content  in  the  soil,  which  is  significant  for  the  correct  use  of fertilizers, is emphasized. 

Conclusions 

Within the framework of the students' professional education, the work of Professional Orientation is  a  need  whose  satisfaction  is  promoted  from  the  teaching-learning  process.  In  this  case,  the teaching of chemistry becomes a way to raise the quality of this work from the potentialities offered by its content and thus respond to the social task assigned by the State in a historical moment like the present. Hence, the preparation of the teacher for the work of Professional Guidance requires actions that contribute to it from the methodological point of view. 
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