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Abstract 
In the Spanish educational system, the Baccalaureate normally comes after Secondary Education and 
it comprehends two school years. Students must choose one of the following amongst the three 
Baccalaureate modalities: 1) Arts, 2) Humanities and Social Sciences, and 3) Science and 
Technology. The subject "Chemistry" corresponds to this last modality and takes place during the 
second year. Afterwards, students who want to access the University take the usually called 
"selectivity" written test. The access of the students to the chosen University grades will be determined 
by the mark obtained at selectivity, along with the average score obtained in the Baccalaureate. 

This work was carried out during the 2016-2017 and 2017-2018 academic years. Through it, the 
relationships amongst the past and present training of the Chemistry teachers, the characteristics of 
the center, the methodology implemented, the average mark obtained in the subject in the test to 
access university and the teachers’ satisfaction with the obtained achievements were to be assessed.  

With that aim, a questionnaire was designed and ten teachers of eight educational centers at the left 
bank of the Nervión estuary were interviewed face-to-face on its basis during the 2016-2017 academic 
year. The following academic year, the questionnaire was somewhat modified and sent to be 
responded online to five teachers at four educational centers of Bilbao. 

All the questioned teachers had a Bachelor of Science degree in Chemical Sciences. They also 
reported they deeply knew the curricular decree of the Basque Government on the Chemistry subject. 
However, in 2016-2017 only half of them answered they had undertaken the ancient Pedagogical 
Adaptation Course or the current Master's Degree in Teacher Training whilst it was the 80% that had 
done so in 2017-2018 and the majority (≥60%) did not implement any innovative methodology when 
teaching Chemistry. Regarding the centers, they were all equipped with, at least, one laboratory. 

In the academic year 2016-2017, after selectivity, another online questionnaire was posed to four 
teachers who had undergone the previous questionnaire. The questioned teachers reported the 
majority of students (93%) had taken the Chemistry exam at selectivity in the first call and that they 
mark obtained was, on average, 6.8. Regarding the teachers’ satisfaction with the achievements of the 
course, the overall response was around 83% except for the teacher of the center with the lowest 
grade in selectivity (6.3), whose satisfaction was 58%. 
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1 INTRODUCTION  
In the Spanish educational system, the Baccalaureate normally comes after Secondary Education and 
it comprehends two school years. This stage is intended to provide the student with training, 
intellectual and human maturity, knowledge and skills that allow them to progress in their personal and 
social development and to join the active life and higher education [1]. The purpose of the minimum 
education is to ensure a common formation for all the students within the Spanish educational system 
and to guarantee the validity of the corresponding degrees. This training will facilitate the continuity, 
progression and coherence of learning in case of geographic mobility of the students [1]. 

The Baccalaureate is organized in different modalities, with common subjects, subjects of modality 
and optional subjects that are oriented to the attainment of the objectives, common to all the 
modalities. The modalities are organized in relation to the great spheres of knowledge and to the 
teachings that constitute higher education, both university and non-university, which can be pursued 
after high school [1]. Students must choose one of the following amongst the three Baccalaureate 
modalities: 1) Arts, 2) Humanities and Social Sciences, and 3) Science and Technology. The subject 
"Chemistry" corresponds to this last modality and takes place during the second year, after the 
“Physics and Chemistry” in the first year. Afterwards, students who want to access the University take 

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
7990



the University Access written Test (UAT). The access of the students to the chosen University grades 
will be determined by the mark obtained at the UAT, along with the average score obtained in the 
Baccalaureate [2]. 

An investigation on the necessary conditions for the professional development of teachers describes 
that one of the situations that the teaching profession goes through is that it presents imbalances 
between demands and rewards, where a conflict is generated due to the lack of concordance between 
the professional idealization and the real conditions of its exercise [3]. From the perspective of work 
conditions, Conley et al. [4], already considered that working conditions have a direct influence on the 
teaching profession and enumerated a series of factors to evaluate the working conditions of the 
teachers. These elements were the type of task, burdens and efforts, concentration on the task, 
working hours, work environment, socioeconomic aspects, individual characteristics of the worker and 
place of work. 

This work was carried out during the 2016-2017 and 2017-2018 academic years. Through it, the 
relationships amongst the past and present training of the Chemistry teachers, the characteristics of 
the center, the methodology implemented, the average mark obtained in the subject in the test to 
access university and the teachers’ satisfaction with the obtained achievements were to be assessed. 

2 METHODOLOGY 
From the point of view of social research, the questions of a questionnaire are the expression, in the 
interrogative form of the empirical variables, or indicators about which it is interesting to obtain 
information [4].  

2.1 Questionnaire: teachers’ formation and practice 
A questionnaire was designed (table 1) and ten teachers of eight educational centers at the left bank 
of the Nervión estuary were interviewed face-to-face on its basis during the 2016-2017 academic year. 
The following academic year, the questionnaire was somewhat modified and sent to be responded 
online to five teachers at four educational centers of Bilbao. 

2.2 Questionnaire on grades attained and teachers’ satisfaction 
In the academic year 2016-2017, after the UAT, another online questionnaire (table 2) was posed to 
four teachers who had undergone the previous questionnaire. 

3 RESULTS 
In the following tables, the questions posed to the teachers at educative centres at the left bank of the 
Nervión estuary and Bilbao and their answers are shown. 

3.1 Questionnaire: teachers’ formation and practice 
As shown in table 1, all the questioned teachers had a Bachelor of Science degree in Chemical 
Sciences. They also reported they deeply knew the curricular decree of the Basque Government on 
the Chemistry subject. However, in 2016-2017 only half of them answered they had undertaken the 
ancient Pedagogical Adaptation Course or the current Master's Degree in Teacher Training whilst it 
was the 80% that had done so in 2017-2018. In parallel, a 20% increase in the amount of teachers 
that applied active techniques in their practice was registered from one school year to the next. Yet, 
the majority (≥60%) did not implement any innovative methodology when teaching Chemistry.  

Regarding the centers, they were all equipped with, at least, one laboratory but practices were not 
always carried out in it as specified in 2016-2017 school year; when only it was the 70% of the 
laboratories that were used for Chemistry practices. 
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Table 1. Extract of the first questionnaire for Chemistry teachers at the second year 
 of the Baccalaureate and the answers gathered. 

Question 

Answer 

16-17 school year 
N=10 

17-18 school year 
N=5 

How long have you been working in this centre? 
R*: 3-27.  

Average: 15  
SD**: 8.0 

- 

How long have you been working as teacher? 
R: 3-27.  

Average: 19  
SD:6.5  

- 

How long have you been teaching Chemistry related 
subjects? 

R: 3-27.  
Average: 16  

SD: 8.7 
- 

What is your degree in? 100% Chemistry 

Have you undergone the Pedagogical Adaptation Course or 
the Master's Degree in Teacher Training? Yes***: 50% Yes***: 80% 

Do you attend the annual teacher meeting on the UAT? Yes***: 90% Yes: 100% 

Do you frequently undertake refresher courses or do you 
attend to congresses on new methodologies, information 
and communication technologies….? 

Monthly:20% 
Every 3 months: 30% 

Annually: 40% 
Never: 10% 

- 

Do you know the curricular decrees of the Basque 
Government on the Chemistry subject in the 2nd year of the 
Baccalaureate? [5] 

Yes: 100% 

What is the aim of the course? 

To achieve the best 
possible UAT results: 10% 

To fulfil the curricular 
decree: 40% 

Some other:50% 

To fulfil the 
curricular decree: 

60% 
Some other:40% 

Is your educational centre equipped with a lab?  Yes***:100% 

• If it is, are the practices performed in it? Yes***:70% Yes***:100% 

What portion of the agenda planned by the Basque 
Government is imparted?  

70%: 10% of the answers 
≥80%: 90% of the answers 

≥80%: 100% of the 
answers 

What portion of the agenda planned for the UAT is 
imparted? 

60%: 10% of the answers 
100%: 90% of the answers 

100%: 100% of the 
answers 

Is any innovative technology implemented, i.e. problem 
and/or project-based technologies….? Yes***: 20% Yes***: 40% 

*R: range, **SD: standard deviation. ***only possible answers are yes and no. 

Finally, in the school year 2016-2017, five teachers of the centers of Bilbao were also asked to mark 
from 0 to 5 the adequacy of the contents of the four branches of Chemistry in the subject at the 2nd 
year of the Baccalaureate, 0 being the last adequate and 5 the most (figure 1). None of the contents of 
the different branches was marked below 1 but they all were once marked with the maximum points. 
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Figure 2. Adequacy/sufficiency of the four branches of Chemistry in the Chemistry subject at the second 
year of the Baccalaureate as addressed by the questioned teachers of Bilbao. The radius of the dot is 

proportional to the frequency the mark has been chosen. The line stands for the average value. 

3.2 Questionnaire on grades attained and teachers’ satisfaction 
As it is shown in table 2, the questioned teachers reported the majority of students (93%) had taken the 
Chemistry exam at the UAT in the first call and that they mark obtained was, on average, 6.8. As 
reported by Torres and the DIEA research team [6], teaching greatly satisfied the interviewed educators 
and they reported to be as contented as around 83% with the achievements attained in the course, 
except for the teacher of the center with the lowest grade in the UAT (6.3), whose satisfaction was 58%. 

Additionally, the teachers were asked on the difficulties they had encountered throughout the course. 
They all mentioned the agenda was excessive and thus they were, as well as their students, 
overloaded with work. In this sense, a teacher specifically appointed the syllabus for the UAT was too 
long but not specific enough. Such work overload might increase the load on working hours, burdens 
and efforts, concentration on the task …which are conditions of the worker and place of work that 
influence the teaching practice [4] and should therefore be accounted for by the institutions that design 
the syllabus for the university access test syllabus.  

Table 2. The last questionnaire for Chemistry teachers at the second year  
of the Baccalaureate and the answers gathered. 

Question 
Answer 

N=4 

How many students from the center have taken the chemistry exam within the 
University Entrance Exam in the first call? 

R*: 2-28. 
Average: 12 

SD**: 9.7 

What is the average mark of the chemistry exam in the University Entrance Exam 
of the center in the first call of this course? 

R*:5.1-7.9. 
Average: 7 
SD**: 0.7 

How many students from the center will take the chemistry exam on the 
University Entrance Exam in second session?  

R*: 0-4. 
Average:1 
SD**:2.0 

After completing the course, to what degree are you satisfied with the 
achievements? 

R*: 58-85%. 
Average:77% 

SD**:12.7 

Do you think the students have acquired the competences stated in the Curricular 
Decree of the Basque Government? 

R*: 63-83%. 
Average:73% 

SD**:10.1 
*R: range, **SD: standard deviation. ***only possible answers are yes and no. 
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4 CONCLUSIONS 
Regarding teacher formation and practice, an increase in the percentage of the teachers that had 
undertaken the Pedagogical Adaptation Course or the current Master's Degree in Teacher Training 
increased in the school year 2017-2018 as compared to the previous. In parallel, an increase in the 
amount of teachers that applied active techniques in their practice was registered.  

The importance of the UAT is reflected in the facts that almost all teachers (> 90%) said they attended 
the annual UAT meeting. Also, they reported they taught the full UAT syllabus for. Finally, the lowest 
degree of satisfaction reported by a teacher coincided with the fact that their students got the worst 
UAT qualification amongst the studied, 6.3. 

The difficulty indicated by all the Chemistry teachers regarding their practice in the Baccalaureate was 
the extension of the agenda. In fact, none of the contents regarding any of the four branches of 
Chemistry (inorganic, organic, physical and analytic) that they taught at the subject was deemed as 
insufficient or inadequate.  
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