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This research aims at identifying the principles of selectivity that guide both the organization of 

university degree courses and the elaboration of Chemistry didactic materials. General 

Chemistry professors took part in this study and discussed their beliefs about the conceptual 

organization of the syllabus and the selection criteria they employ on it. The experience on 

teaching the discipline was found to play a major role on determining their pedagogical stances, 

directly influencing the construction and communication of the concepts worked in the 

classroom.  Such factors affect the selection, sequencing and approach of concepts by the 

educator and may be adequate to Chemistry students in their first contact with Chemistry 

Science. Additionally, those factors can also motivate or demotivate Chemistry students, 

determining the continuity or interruption of their studies. No significant differences were found 

when comparing General Chemistry syllabus and didactic textbooks structures to those 

proposed by the professors.  

Introduction 
A motivation in choosing this research topic is due to the fact that, in higher education, 

Chemistry Education has to adopt reasonable principles of selectivity. Such principles guide the 

organization of Chemistry courses and the elaboration of Chemistry didactic materials. The 

selection of contents to be taught is arbitrary, thus the main discussion on professional 

Chemistry Education is based on the issue of what sort of selectivity should be applied in order 

to choose Chemistry knowledge topics which should be taught in each learning level. 

Usually, General Chemistry is one of the first disciplines offered to university students, and it 

introduces a series of concepts which comprise many of the Chemistry aspects which are going 

to be studied during the course. Further, General Chemistry plays a major role in the sense that 

it reinforces the beginners’ motivation on continuing their studies on the field they have chosen 

as a career. The syllabus selection and conceptual integration are harder at the beginning of 

the course due to the high level of abstraction of the chemical concepts; therefore, 

understanding such peculiarity seems to be imperative.  



 

Analyses of General Chemistry textbooks have systematically shown authors’ different 

conceptions about the conceptual hierarchy in the different chapters of their textbooks. Such 

conceptions are also present in the educators’ propositions related to the organization of 

General Chemistry syllabus. The curriculum, syllabus, and textbook form a triad, and its 

conception of chemical knowledge organization is unison. In this sense, authors of textbooks 

and educators do not duly take into account the didactic function of the different approaches of 

General Chemistry contents, and such different approaches may cause difficulties for the 

students to organize and understand Chemistry knowledge. 

One can check out in a series of studies on the Educational field the influence that the 

professors’ experiences play on the selection and organization of concepts. Such studies found 

that in the classroom - where the syllabus is in fact built - the educator takes advantage of 

his/her freedom by emphasizing some topics in detriment of others.  The educator’s practice is 

essentially related to his/her experience knowledge, which is acquired in daily practice. This 

self-formation context is based on the model of a reflexive educator who examines his/her own 

teaching. 

From this point of view, this research seeks to find answers for the question stated above 

regarding the selectivity and the conceptual organization issue related to Chemistry knowledge 

and the educator’s role in this context.  

Methodology 
Either written or oral answers given by the professors to a questionnaire featuring a number of 

questions about the formation, the teaching reality and the educators’ beliefs on the topics 

discussed in this research were analyzed. Semi-structured, individual and audio recorded 

interviews were carried out with university professors. Additionally, the syllabus of General 

Chemistry courses and teaching aids were also analyzed.  

Data classification was based on transcriptions of tapes and on the professors’ answers. The 

obtained data was related to the goals of this study. The carried out analyzes sought elements 

which can lead to new possibilities of meaning production for such important issues related to 

General Chemistry teaching. 

Results and Discussion 
Although there was a high level of subjectivity on the proposition of the discipline structure, it 

was possible to draw similarities among the listed concepts, as well as to perceive the same 

difficulties on conceptual integration and, especially, to notice a strong subjective character 

which guides the construction of the propositions. On the whole, however, it was also possible 

to identify recurrent propositions on major interrelations of General Chemistry concepts among 



 

the answers given by the professors. Although a host of alternatives was presented, it was 

possible to group them in some subject fields which were preferred by the professors, such as 

stoichiometry, chemical bond, chemical thermodynamics, and chemical and ionic equilibria. The 

professors stated their preferences: “What do we consider fundamental concepts? Well, all this 

reminds me of the stoichiometric calculus and stoichiometry... What you use the most in 

General Chemistry is, in fact, stoichiometry.” Preferences for central concepts like those 

manifested by the professors determine the hierarchical organization of their disciplines, and 

therefore can also determine an approach based on distinctive complexity levels.  Therefore, it 

is recommended that a course on General Chemistry is structured in a way so that it begins 

with contents which can be developed by minimizing the amount of high-complexity concepts. 

In this sense, a professor stated that “... you begin with stoichiometry, and give less emphasis 

because you introduce it by teaching through models, the discovery of the electron, the cathode 

rays, the Schröedinger equation, bonds and the solid state of matter; thus, I think that beginning 

with stoichiometry, solutions, gases, kinetics concepts and then introducing notions of 

thermodynamics and equilibrium is the easiest way to get them [the students] to understand the 

concepts. Another professor proposes all-embracing conceptual fields: “I believe that these two 

concepts are two major contents: the composition of matter is one of them, the other one is the 

energy flow, which helps to understand the transformation of matter - and this is what we seek 

in General Chemistry contents to teach the students. Therefore, what is the selectivity needed 

to provide logical or hierarchical flow to the chemical-concepts chain presented in the General 

Chemistry syllabus? 

When comparing the organization of a General Chemistry course to those found both in 

textbooks and in the professors’ propositions, significant differences are not observed. Even if a 

professor makes an effort to organize his/her proposal around two major axes which are 

thought to lead to substantial changes in the organization, such an aim is not achieved. Such 

difficulty is justified, since it requires a dramatic change in the conception employed to organize 

a General Chemistry course. Probably, it is related to an educational model which was 

employed both during the educators' formation and later in his/her professional practice. Such 

model is strongly crystallized and is very hard to change. Regarding the syllabus organization, a 

professor makes the following analysis: “I wished I could introduce the subject by starting from 

the block of energy and then the block of time. But when you check such concepts out, the 

method to study energy, that method found in textbooks, everything is in terms of number of 

moles, of the physical structure, of chemical bonds. Thus, the way things are presented in 

textbooks presupposes that you already have some knowledge of the jargon, and it makes 



 

things harder." The observation made by this professor is consistent with our analyses of such 

textbooks: textbooks do not guide student’s studying project, therefore the professor concern on 

this matter increases.  

The professors’ conceptual representations are based on an important criterion of organization 

of their teaching proposals - such criterion makes them unique and personifies them according 

to their experiences both in different moments of their formation and in their professional 

practice. For instance, “... suddenly I notice that I am ‘addicted’ to the way I have learnt it!” I 

don’t know what happened when we studied that. Maybe I am stuck on the way I have learnt 

these things. But the fact is that when I entered the university I knew more than the students 

who enter the university today", or, “I rely on my experience as a professor in this discipline, and 

on things I have worked before, but with which I don’t work anymore.” The insight on their 

practices determines the teaching models adopted.  It is desirable for a professor to employ the 

professional knowledge he/she has acquired during their teaching practice - a knowledge which 

is built on the practice and based on theories. The analysis of the practice gives origin to 

theories, and theories allow developing a practice based on principles.  

An analysis of the syllabus organization - which is influenced by factors such as the way the 

authors of textbooks present it, and the way in which the professor develops it with the students 

- showed a tendency in the sense that the professors perceive some contents as a synthesis of 

the hierarchical organization of the Chemistry knowledge. As stated before, the curriculum, 

syllabus, and textbook form a triad, and its conception of chemical knowledge organization is 

unison both for the authors of textbooks and for the professors, determining the options chosen 

by the educators. 

This research found out that there is an agreement between the professors’ conceptions on the 

organization of their discipline and its functional dynamics. The professors look for alternatives 

which can make the teaching of their disciplines more interesting to their students. The positive 

results which can be achieved in General Chemistry courses are closely connected to the 

importance the professors give to the motivation of their students to learn Chemistry and to 

teach them how to think in chemical terms. Such approach is reflected on the selection of 

contents and on the diversification of teaching strategies and didactic resources.  
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