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APRESENTAÇÃO

Abordar o tema “formação de professores e a condição do trabalho docente”, 
especialmente nos tempos hodiernos, é uma tarefa complexa e delicada. Complexa 
porque envolve elementos de natureza múltipla, que se fundamentam e se desenvolvem 
a partir de aspectos legais, sociais, humanos, econômicos, estruturais; e delicada, 
porque necessita de uma visão crítica sobre a realidade, a fim de buscar olhares e 
ações sobre os elementos que agregam e se inter-relacionam no campo educacional. 

Assim, no intuito de facilitar a compreensão do leitor sobre assuntos tão plurais e 
possibilitar uma leitura mais prática e agregadora, este livro traz 53 artigos organizados 
em dois volumes, levando em conta a proximidade dos temas apresentados. 

No volume 1, os temas discutidos giram em torno de assuntos relacionados à 
formação de professores, especialmente no que diz respeito às experiências da e na 
formação inicial e continuada, além da gestão democrática. 

No volume 2, os autores apresentam seu trabalhos sobre assuntos pertinentes 
às relações estabelecidas entre educação, formação docente e uso das tecnologias, 
trazendo contribuições valiosas para a leitura de temas acerca do trabalho docente. 

Abordam as transformações ocorridas nesse campo discorrendo sobre a 
precarização do trabalho, o adoecimento dos professores a e desconsideração dos 
saberes docentes até chegar à falta de autonomia destes profissionais; apresentam 
também diferentes metodologias de ensino e recursos didáticos que podem se 
transformar em estratégias úteis para a melhoria do desempenho discente, assim 
como trazem à tona estudos sobre a inclusão e o trabalho docente.

Por fim, esta obra caracteriza-se como um rico instrumento para a leitura de 
profissionais da área da educação ou pessoas que tenham alguma relação com o 
trabalho docente, pois propicia importantes reflexões acerca do multifacetado cenário 
educacional. 

Michélle Barreto Justus
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ANALYSIS OF COMPETENCES IN THE CAREER OF 
PEDAGOGY IN CHEMISTRY AND SCIENCE OF THE 

UNIVERSITY OF PLAYA ANCHA

CAPÍTULO 13

Bastián Eduardo Cárdenas Godoy.
University of Playa Ancha of Sciences of the 

Education, Faculty of natural and exact sciences. 
Valparaíso - Chile.

Lastenia Ugalde Meza.
University of Playa Ancha of Education Sciences, 

Faculty of natural and exact sciences
Valparaíso - Chile.

ABSTRACT: The following investigation has the 
purpose of detecting if the competences declared 
in the graduation profile that are achieved 
through the study plan, are being acquired by the 
students based on the beliefs and perceptions 
that they manifest.It was possible to determine 
that a large part of the competencies declared 
in the profile are fully met and evidence was 
raised that in some training programs are not 
being developed. The sample that was worked 
on in this investigation was constituted by 
students of the career of Pedagogy in chemistry 
and sciences of the Playa Ancha University of 
Education Sciences attached to the innovated 
plan implemented in 2014 by the university to all 
pedagogical careers. At the end of the analysis 
process, the results showed that competences 
in the area of   chemistry are being fulfilled and 
that in mathematical subjects there is a gap with 
respect to competency-based training, unlike 
the subjects related to biology.

KEYWORDS: Competencies - Innovated plan 
- Graduation profile - Training plans - students

INTRODUCTION  

The current Chilean education is in 
constant change and renewal in order to 
improve teaching-learning processes, focusing 
on the students as well as the teaching and 
management staff. As a result of this situation, 
the development of the student as an integral 
being, who can respond to the difficulties of his 
profession, takes on great importance.

The student as a whole, must acquire the 
three relevant knowledge for the conformation 
of a competence, these three knowledges 
are broken down into knowing (factual and 
declarative knowledge), know-how (skills and 
abilities) and knowing how to be (attitudes and 
values).

In the “know-how” competition, the student 
wants to acquire content and value the learning 
of said contents. On the other hand, the “know-
how” competence aspires to the development of 
the skills and abilities demanded by the discipline, 
thus achieving autonomy and integrity. And finally, 
the competence “knowing how to be” refers to 
empowering and contributing to the formation of 
values   and attitudes towards different problems 
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in the specialty. We can understand by competence the performance or the integral 
performance of the subject, which implies factual or declarative knowledge, abilities, 
skills, attitudes and values, within an ethical context “(Pimienta, J; 2012).

In order to determine the appreciation, in relation to the competences declared 
in the initial teacher training, in the Pedagogy in Chemistry and Sciences of the Playa 
Ancha University, it is that a sample of 7 students has been selected, which in an 
initial stage responds to a survey (evaluated by expert judgment), which aims to clarify 
the students’ prior concepts and beliefs regarding competencies. Subsequently, the 
previously completed with an interview is complemented, which allows to verify the 
acquisition of competences declared in the study plan. The students interviewed belong 
to three promotions, so they could contrast the progress of these with the curriculum of 
the career and their respective contribution to the profile of graduation.

According to the proposed hypothesis, where the student of older promotions, 
must achieve more skills, in relation to a student who is in more recent promotions, 
this is why the survey and the interview, take an important value for determine the 
consistency of achievement according to the promotion in which the student is.

PROBLEM FORMULATION 

Are the students of the Pedagogy in Chemistry and Sciences of the Playa Ancha 
University acquiring the competencies declared in the graduate profile of said university 
degree?

OVERALL OBJECTIVE  

Determine the appreciation in relation to the skills declared in the initial teacher 
training, in the career of Pedagogy in Chemistry and Sciences of the University of 
Playa Ancha.

SPECIFIC OBJECTIVES  

1. Evidence the main characteristics of the competences in the beliefs that the 
students of the career of pedagogy in chemistry and sciences. 

2. Compare and contrast the competences declared in the training plan 
according to the characteristics of its structure. 

3. Verify the achievement of the competences declared by the cycles through 
the opinions formulated by the students of the Pedagogy in Chemistry and 
Sciences career
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THEORETICAL FOUNDATION 

In 2010, the Ministry of Education commissioned the development of standards 
for graduates of Pedagogy in Media Education, in order to provide guidance to 
teacher training institutions regarding those knowledge and skills essential to an 
effective teaching process, respecting the existing diversity of profiles, requirements, 
curricular meshes, training trajectories and own seal, which characterize each of said 
institutions. Specifically, the elaboration of professional standards for the teaching of 
Media Education in the areas of: Language and Communication; Mathematics; History, 
Geography and Social Sciences; Biology; Physical; and Chemistry. (MINEDUC, 2012).

On the other hand the University of Playa Ancha implements an innovative plan 
changing the teaching model, one based on competence and which was implemented 
in the career of pedagogy in Chemistry in 2014 this new model guides a systematic 
and complementary work to the curricular design processes undertaken by the UPLA 
in the different tools referenced from the Public Policies for the development of Higher 
Education in the country (MECESUP) offering specific training for demonstrable skills. 
This model proposes an instance of training and academic development that makes 
Curriculum Innovation (CI) sustainable over time and articulates with the challenges 
acquired by the University in terms of developing processes of excellence, curricular 
pertinence, appropriate training processes in temporality , articulations for the quality 
and equity of students who have made a formative option for the institution (performance 
agreements). (Arturo Pinto, 2003).

The chemistry teacher will be able to use personal scientific knowledge to 
describe, explain and predict natural phenomena related to chemistry, as well as to 
relate scientific concepts and models to solve problems related to said basic science. 
(Curriculum innovation, 2014)

(http://www.upla.cl/innovacioncurricular/wp-content/uploads/2014/04/INFORME-
PERFIL-QUIMICA-1.pdf)  

This innovative plan that is based on competencies, takes into account the 
disciplinary standards for teaching chemistry that are implemented by the Ministry 
of Education, MINEDUC. It immediately arises to answer the question: What is 
a competition? As stated by Julio Pimienta (2012) in his book the competences in 
university teaching: “We can understand by competence the performance or the integral 
performance of the subject, which implies knowledge factual or declarative, abilities, 
skills, attitudes and values, within an ethical context. “

Where a competency is built based on three great knowledge.  
1. Know how to be (Attitudes and values).

2. Knowing how to know (factual and declarative knowledge).

3. Know how to do (Skills and skills)  

The set of these three knowledge forms a competence where the student is able 
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to face a problem and develop it in an integral and coherent way.

METHODOLOGICAL FRAMEWORK.  

The research methodology is developed within a qualitative framework, where we 
find Taylor and Bogdan (1986) who state the following: it is one that produces descriptive 
data: the own words of the people, spoken or written, and the observable behavior. 
Following the indications of Taylor and Bogdan as a method of data collection, we 
applied the survey and the interview where the students of the Pedagogy in Chemistry 
and Sciences of the Playa Ancha University expressed their perceptions, prior concepts 
and appreciations according to work. performed by competences in their professional 
training.

In order to perform the data analysis, we resort to the Grounded Theory, which is 
based on the hypothesis of symbolic interactionism to understand how individuals define 
a phenomenon or event through their social interaction (Vivar, 2010). According to this 
statement, the research seeks to raise evidence regarding students and the acquisition 
of competences during their professional training stage. The sample corresponds to 
students of the University of Playa Ancha of Education Sciences, specifically of the 
career of Pedagogy in Chemistry and Sciences (men and women) who are currently 
studying from 1st to 4th year in the race, they have ages between 18 and 31 years old.

DATA COLLECTION 

According to López-Roldan and Fachelli (2015) the survey is a technique of 
collecting data through the questioning of subjects whose purpose is to systematically 
obtain measurements on the concepts derived from a research problem previously. 
built The survey elaborated considers two dimensions: a) Previous concepts of the 
competences and b) Conceptions of competences. For this survey a Likers scale was 
used, where the students declare their level of disagreement in each item or question.

In a second stage of this study, an interview is conducted, which allows the 
compilation of detailed information that allows the informant to orally share with the 
researcher what concerns a specific topic or event that happened in his life as Fontana 
and Frey say (2005). This interview is elaborated based on the objectives of the study, 
the dimension worked was the Perception of the students of the career of Pedagogy in 
Chemistry and Sciences regarding the competences acquired during their initial training. 
To inquire about the perception of the students about the acquisition of competences 
in the course of their academic formation, the interview is made to students of different 
promotions belonging to the innovated plan and therefore to the Curriculum and the 
corresponding curricular structure.
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VALIDITY AND RELIABILITY

The validity of the instrument is carried out through an expert judgment (Annex), 
where people specialized in the subject of research evaluate the content of the interview 
and survey, in order to demonstrate that the content is consistent with the established 
objectives. For this research, qualified professionals participated in the subject, who 
were responsible for evaluating the following criteria: 

•  Purpose: Why the research is done.

•  Survey: The questions raised meet the objective of the instrument.

•  Consistency: It is written in a coherent and neat language for students.

RESULTS 

In this section we proceed to contextualize the results from three large dimensions: 

1. Previous concepts 

2. Conceptions of student competencies.

3. Perceptions of competencies regarding: 

  3.1Graduation profile. 

  3.2 Disciplinary training programs. 

It is broken down in this way in order to expand the spectrum of analysis and thus 
obtain more reliable results.

RESULTS OF THE TEST 

• Dimension “previous concepts” 

Semantic networks constructed with the answers obtained in the four open 
questions made in the survey in the dimension “previous concepts” of the students of 
the career of pedagogy in Chemistry are shown below. In each of the following images 
(image 1-4) the corresponding question is observed and the conceptual breakdown 
shown in the semantic network that was built in this first dimension of previous concepts 
is given to students in relation to the concept of competences.
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How would you define the competency-based approach?

Which one or which knowledge (s) in sciences do you integrate in a competency-based 
education?
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When facing a real problematic situation, what does it mean for you to be competent?

When do you consider that a high school student is competent in solving a problem?

RESULTS OF THE TEST 

• Dimension “Conceptions in the competences” 

The following table shows each question with the percentages in each item 
according to the likers scale used.

From your point of view, assessing by competencies can improve the hope of student 
achievement?

Strongly disagree
(0%)

Disagree
(0%)

Insecure
(0%)

Agree
(57.1%)

Strongly agree
(42.9%)

Do you think that university professors plan based on specific competences in the laboratory for a 
correct development of the student?
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Strongly disagree
(0%) 

Disagree
(14.3%)

Insecure
(28.6%)

Agree
(42.9%)

Strongly agree
(14.3%)

You think that when evaluating the performance of a student in the laboratory, the teacher is 
evaluating previously planned competencies and presented to the group course.

Strongly disagree
(0%) 

Disagree
(28.6%) Insecure

(14.3%)

Agree
(42.9%) Strongly agree

(14.3%)

The evaluation of a competence in the chemistry laboratory must consider, in addition to the 
learning results, the assessment that the student makes of said learning.

Strongly disagree
(0%) 

Disagree
(0%) Insecure

(0%)

Agree
(14.3%) Strongly agree

(85.7%)

The objectives and competences are complemented when evaluating experimental and theoretical 
learning in different subjects related to chemistry.

Strongly disagree
(0%) 

Disagree
(14.3%) Insecure

(0%)

Agree
(57.1) Strongly agree

(28.6%)

In the laboratory practices he has had the opportunity to co-evaluate

Strongly disagree
(0%) 

Disagree
(57.1%) Insecure

(14.3%)

Agree
(28.6%) Strongly agree

(0%)

Considers that laboratory practices are evaluated by competencies

Strongly disagree
(14.3%) 

Disagree
(0%) Insecure

(57.1%)

Agree
(14.3%) Strongly agree

(14.3%)

In the planning of your subjects (those that you are studying or have studied) that contemplate 
experimental work, you consider that there is more than one way to evaluate the competences in 

the laboratory.

Strongly disagree
(0%) 

Disagree
(14.3%) Insecure

(0%)

Agree
(57.1) Strongly agree

(28.6%)

Table 1. Results survey dimension “conception of competencies”

RESULTS INTERVIEW  

• Dimension “perceptions of competences”  

This interview gathers the students’ perception of the career of pedagogy in 
chemistry regarding the competences acquired in their initial training and that are 
declared in the graduation profile, and the contribution to the achievement of this is 
made through the study plan that It contains the disciplinary and pedagogical training 
programs, focusing on this study in the disciplines. As far as the study plan of the 
Pedagogy in Chemistry and Sciences career is concerned, there are 21 training 
programs in the scientific disciplinary area. The interview was conducted taking into 
account the competences declared in each of these programs and that are distributed 
by semester in the curricular structure, the information gathered in the interview is 
shown below:

First semester: Structure of the subject and cellular Biology manage to develop 
the competence established in the study plan. While mathematics fails to generate the 
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declared competence as perceived by students.  
Second semester: In systems biology students perceive that there is development 

of the competence declared in said training program, however in calculation they 
mention that competences are achieved, but with certain difficulties but they do not 
know how to answer the “why”.

Third semester: In the training plans of inorganic chemistry and teaching 
methodology for chemistry the students express that they fulfill the competences 
declared in these training programs, however the competence declared in the training 
plan of Mechanics (physics) is not achieved develop.  

Fourth semester: During this semester, an Introduction to Carbon Chemistry, 
Environmental Chemistry and Wave and Electromagnetism is introduced. In these 
training plans, students in the 3rd and 4th year express having acquired said 
competences in their training, while the second-year student mentions He does not 
have the competences because he is studying the aforementioned training plans.

Fifth semester: the fifth semester is only taken or attended by two students who 
declare having acquired the competences indicated in the study plan in the training 
plans of reactivity and organic transformations, homogeneous and heterogeneous 
reactions, strategies for the restoration of the environment and topics of chemistry 

Sixth semester: The two students interviewed who are in this sixth semester or are 
studying mention having acquired the competences, in the case of the 4th year student 
mentions having the three disciplinary competences established in this semester, the 
3rd year student mentions having acquired two of the three competences and the 
third involving thermodynamics and kinetics mentioned does not show certainty in the 
achievements obtained in this last training program.

Seventh semester: Only one student is enrolled in the seventh semester During 
this research, which was mentioned or acquired competences of two of the training 
programs, their coordination compounds and link theory, in the change in the instrumental 
analysis program not have a competition that has already been presented.

ANALYSIS OF RESULTS  

The analysis of the results obtained in the survey is shown, which considers 
two dimensions: “previous concepts” and “conceptions of the competencies of the 
students”. In addition, the results obtained in the interview conducted with the students 
that considers the dimension “perceptions of competences acquired in the initial teacher 
training process” are discussed.

POLL  

• Prior Concepts Dimension   
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In order to determine the previous concepts that students bring, four open-ended 
questions were formulated with the conceptualization of competence and concatenate 
with each other. Therefore, these questions aim to answer if students have acquired 
the concept of competences.

“We can understand by competence the performance or integral performance of 
the subject” (Pimienta, 2012). As mentioned Julio Pimienta is a development of a whole 
student, this will include factual as well as declarative knowledge, is also concerned 
with the skills and abilities, and on the other hand is responsible for the behaviors, 
attitudes and values   that the person has. 

Based on this author it is possible to elucidate that the students do not understand 
the concept in its totality, evidence certain approximations of what is a competence, 
either, mentioning some knowledge or when they mention that they disagree with the 
objective.

On the other hand the learners fail to clarify what are the knowledge that make up 
a competition, they name only one or two but there is no clarity of knowledge and as 
Pepper mentions in his book competences in university teaching a competition consists 
of three knowledge : 

1. Know to know 

2. Know to do 

3. Know to be 

That at the moment of working the three together and together, they gain by 
forming a competence in education. 

The answers to the four questions asked by the students in the dimension “previous 
concepts” that do not have clarity of what is a competition? And what knowledge do 
they compose?, they fail to build a timely response about when a person or student is 
competent in different problematic situations of the profession.

• Conceptions of the Competencies.

A competency-based curriculum provides the tools for a comprehensive 
education in higher education that will allow students to face different problems in the 
performance of the profession by giving appropriate solutions to the situation in different 
environments.  

The evaluation is one of the most influential aspects in the students (Parcerisa, 
2014). This implies that the teacher must introduce a series of changes that considers 
innovation is the teaching-learning process, where evaluation is a key point (Giné and 
Parcerisa, 2011) 

In this context, “self-evaluation becomes part of the learning process and therefore 
component of the evaluation”. (Castillo, 2012), As mentioned by these authors, self-
evaluation and hetero-evaluation are important evaluations to perform, in order to 
denote certain aspects not visible during the evaluation carried out by the teacher 
and to detect certain difficulties that are presented to students beyond the declarative 
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factual content.
Regarding the practical work carried out in the laboratory, the students show a 

positive assessment of their initial teacher training, by: More than 55% of the students 
state that the teachers evaluate competencies in the laboratory. 100% agree that in 
addition to the learning results, an assessment must be made by the student of said 
acquired learning. To be able to evaluate a competence, not only must contemplate the 
practical work (skills in the laboratory) but also, you must consider a written work and a 
virtual work, adapting to the new times. 85% of the students mention, in addition, that 
there is more than one way of evaluating competences in the laboratory, in the different 
branches of chemistry.

Another important part we must remember that students mention in 85% that 
the objectives and competences are complementary that is contrary to what Pepper 
mentions; 2012 “The objective is aimed at one dimension of the competition, on the 
other hand a competence works as a whole” This is why there are conceptual and 
unreliable errors with respect to questions aimed at competency-based training.

Among the answers obtained, an evaluation of training programs is observed 
which gives the students the opportunity to plan (based on competences) their own 
laboratory practices, these training programs are: Biochemistry, Cell Biology, Systems 
Biology. In these training programs you can verify that students perceive a greater 
degree of achievement in the appropriation of knowledge, and skills and therefore in 
the achievement of competence.

INTERVIEW

• Perception of acquired competences with respect to the competences 
declared in the graduation profile.

The interview conducted with the students shows that the answers of the 
interviewees are coherent, given that the achievements in the acquisition of the 
disciplinary competences declared by the students is consistent with the curricular 
advance of each one of the respondents, that is, according to the promotion or cohort 
to which they belong.

The student with the highest curricular advancement, 4th year of the Pedagogy 
in Chemistry and Science degree, declares through the interview that he meets all 
the competencies stipulated in the study plan for the seventh semester he has been 
studying.

On the other hand, 3rd graders show a minor advance in the curriculum and 
therefore have not yet acquired all the competences, as an example the competition 
not achieved in these students during the course of this investigation is: Evaluate 
disciplinary knowledge for respond to emerging problems in the field of chemistry to 
improve teaching processes.
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The 2nd year student presents a minor achievement of competence, since 
he is in his third semester of training the competences have not yet been acquired 
are: Evaluate disciplinary knowledge to respond to emerging problems in the field of 
chemistry to improve teaching processes ; Applies diverse methodologies to provoke 
the student’s learning in the field of Chemistry; It evaluates the changes that the learning 
of Chemistry causes in the students; Guides students to discover the importance of 
chemistry as a basic science; Promotes the student’s scientific-educational training; 
Ability to differentiate science from other non-scientific interpretations of reality.

CONCLUSIONS

It is concluded from the results of the survey in the dimension “previous concepts” 
that the students of the career of pedagogy in chemistry and sciences do not know the 
concept fully or the implications that this concept can have in their professional life.

On the other hand, the competences declared in the career training plan were 
successfully achieved and acquired by the students interviewed, concluding that 
the subjects that best develop their competences are: Biochemistry, Cell Biology 
and Systems Biology, where They deploy as an integral being and empowering the 
three knowledges to form a professional that is capable of facing any difficulty in 
their profession. On the other hand, there are training programs that were evaluated 
poorly, since they do not meet the training of the competence stipulated in the declared 
program, these are: calculation, mathematics and instrumental analysis.

According to the curricular advance there is consistency in the acquisition of 
competences, this is evidenced in the analysis of the discourse given in the interview 
where the students who are in the initial promotion there is a smaller number of skills 
acquired compared to a student who is studying the last year of the training plan.

Another aspect that can be evidenced is that the training programs do not 
clearly show the integration of the three knowledge that is intended to be developed 
in a competency-based training, an aspect that is verified by the interview with the 
students, who mention that the development of knowing , and know-how are developed 
separately.

To conclude the students mostly perceive that they are acquiring the skills 
stipulated in the graduation profile developed through the career training plan, with 
some exceptions, but that it is a process of continuous improvement and growth for all 
participating agents.
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