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Chemistry Education in Polish Schools

be a good teacher of chemistry. The
ing are equally important. The teacher
th his or her students.

complete the chemical studies to
continuous improvement and train : !
should do this to share his passion of science wi
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Abstract

This paper presents an overview of teacherrs fraining in Portugal
concerning initial teacher training (ITE), specialized fraining and in-service
teacher training, as considered by the Portuguese legisiation. A special
emphasis was given fo training in information and communication
technologies (ICT) and to teaching of experimental sciences for primary
school. Moreover, chemistry teacher's training was contextualized in this
scenario. Presently ITE corresponds to level 7 of the European
Qualifications Framework (master degree). It is a career-long professional
development, where research-based and in context pracfice are important
features. Nevertheless the implicit valorisation of the teaching career
arising from Bologna process implementation, a master degree is needed
for all teaching levels; a lack of motivation to pursue teaching careers is
generally noticed in Portugal as a consequence of the actual context of a
surplus and unemployment among the new teachers. Following ITE, in-
service training allows teachers to complement, deepen and update their
knowledge and professional competences. This is an important measure
forin-service long date teachers' and particularly relevant for the ones that,
following teacher career reorganization, had to readapt to new curricula
and even new teaching subjects.

1.INTRODUCTION

Teacher education is an important issue being teacher quality identified as
an important factor to enhance students' outcomes. From initial teacher
fraining (ITE) to continuous training, the development of a quality culture is
important. In that context the coordination between ITE and continuous
professional development is an important topic. Moreover, an effective way
to raise educational quality can be achieved by properly define initial
teacher education curricula and provide adequate train (actualization) to
leachers that are already in-service. According to the Portuguese
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legislation [1], teachers' training is organized in three different categories:
(1) Initial training, (2) Specialized training, and (3) In-service training.

This work will give an overview of teacher's training in Portugal focusing the
three points addressed by the legislation. A special emphasis was given to
training in ICT and to teaching of experimental sciences for primary school.
Moreover, chemistry teacher's training will be contextualized in this

scenario.

2. INITIAL TEACHER TRAINING
In Portugal and following the Bologna process, initial teacher training (ITE)

comprises a first cycle, typically of 3 years (180 ECTS) characterized by a
broad training in basic education for class teachers and a field of knowledge
oriented training (e.g. chemistry, mathematics, biology etc.) for subject
teachers. Following this first cycle, a master degree is required. The
duration of this second cycle is of 1-2 years for class teachers. Table 1
specifies the duration of the second cycle for class teachers according to
the target teaching level. Class teacher's education follows a concurrent
model being subject and pedagogical matters taught simultaneously,
whereas subject teacher's education follows a consecutive model [2]. For
this last case, a second cycle with a typical duration of 1.5-2 years (90-120
ECTS), where professional qualifications are acquired, is needed.

Second cycle duration
1 year (60 ECTS)

(1.5 years (U ECTS) |
2 years (120 ECTS) |

Teaching level

Kindergarlen or basic education (1" cycle)
Kinderaarten and basic education 1" cycle
Basic educalion (1" and 2" cycles)

Table1. Duration of the second cycle for class teachers (based on [2]).

ITE in Partugal is currently [2]:
« A career-long professional development being the formation provided by

Higher Education Institutions (HEls) and continued by in-service teacher

education;
. Aresearch-based level of qualification, where a master degree is required

(level 7 of the European Qualifications Framework);

« A gualification acquired in a teaching context that comprises supervised
practice and internship;

« Aqualification supported by a curriculum driven to learning outcomes.

In Portugal, ITE formation can be provided by public and non-public HEls.
As an example, Table 2 presents an overview of the institutions offering firsl
cycles for class teachers according to the data published on the website of
DGES-Direaro Geral do Ensino Superior - Ministry of Science, Technology
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and Higher Education (data for higher education access 2013) [3]. The
chosen study area was “Education sciences and teacher's training"- The
following Ifey specific subjects have been chosen: mathematics "ph.ysics
and chemistry”, and “biology and geology”. According to this welbsite the
number of class teachers graduated during the period comprised betw‘reen
the school year 2000/2001 and 2009/2010, was 17405. 2% of these
teache'rs are unemployed (note: only teachers enrolled in a job centre are
taking into account), being 21% of them looking for the first job [3].

Professional qualification

Type of HEI institution | Number of courses offered
Univarsily 10
Palytechnic 13
Mon-public 11

Class leachers

Table2. Distributions of first cycles offer for class teachers (based on [3])

In what concerns chemistry teachers, the formation pattern corresponds to
a subject oriented first cycle followed by a second cycle (master) mainl

focusseFi on professional qualifications. The second cycle entitleg
"Edu'catlon in Physical-chemistry Sciences” (2 years, 120 ECTS) aims to
qualify teachers, both in physics and chemistry sciences, to teach basic
(3th cyclg) and secondary education levels [4]. To access tr;is second cycle
the appl|c?ants need to have 120 ECTS in the two subject areas (physics
and chemistry) including no less than 50 ECTS in each of them. Examples
of the ﬁrgt cycle could be Chemistry, Physical-Chemistry Scilences an
Bmchemastry, among others. This second cycle will provide training in
physics and chemistry didactics, as well as, in educational psycholo

Qne of the positive aspects arising from the Bologna grsrc}cess
lmplemgntation seems to be the valorisation of the teachers' socio-
profc.assm.nal status based on the assumption of a higher professional
qualifications (master degree), a curriculum driven to learning outcomes

and the valorisation of teacher practice. Neverthless, ina socio—economicai
context, the teaching profession in Portugal is nowadays characterized by a
surpll..l?s and unemployment among the new teachers. As a consequenge

recruiting of student teachers in ITE programmes is becoming difficult and E;
lack of motivation to pursue teaching careers is generally noticed [5].

g. SP_EICIALIZED TEACHER TRAINING
pecialized training is intended to provide i ion i
. i qualification in complementa
.egugapc:nEal funcltlons. Acgording to [6], they can be summarized as fol!owg
; Rdﬁ? . duqatlon (pm\{lded by adequate Higher Education Institutions); '
inistration and inspection activities in schoaols, socio—cu!tu;a|
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animation, basic education for adults, among others, having in mind the
development of the education system (provided by Higher Education

Institutions).

4. IN-SERVICE TEACHER TRAINING
In-service training or continuous training allows teachers to complement,

deepen and update their knowledge and professional competences. The
training actions can be selected by the schools, according to the identified
needs of their teachers or, simply, result from the individual initiative of the
teacher [1]. It is important to mention that it has a direct impact in their
careers, being one of the factors considered to access mobility and
progression. In Portugal, the continuous teacher's training accreditation, in
what concerns institutions involved, training actions and evaluation
process is centralized in the “Conselho Cientifico-Pedagagico da

Formacgao Continua” [7].

5. TEACHING EXPERIMENTAL SCIENCES FOR PRIMARY SCHOOL

In this work, we will give an important example in teachers' training, not only
for its National dimension, but also by recognizing the importance of
science teaching in primary school. In Portugal, a very ambitious National
Training Program in Teaching of Experimental Sciences for Primary Schoal
Teachers, was developed between 2006 and 2010, involving 5141 primary
school teachers, 4245 schools and 149359 students [8]. Its impact is also
huge, because it is very well supported by several documents (training
plan, training programs, progress reports, final reports, external evaluation
reports), publicly available, and though, to our knowledge only available in
Portuguese, they can constitute very important sources of information for
the development of similar programs in other countries. Another very
important output of this training program was the teaching resources
developed, including a didactic guide for teachers and a notebook for
students to register their observations. In the case of Physical-Chemical
sciences, a few can be mentioned:

- Exploring... Floating liquids

«-Exploring... Dissolution in liquids

«-Exploring... Physical changes of state

» - Exploring... Sustainability in the Earth

A final report is also available that evaluates the impact of this training

program [9].

66

0. Ferreira, A. Silva and M.F Barreiro

6.ICTAND TEACHER TRAINING
One of the main activities of the project is “to provide school teachers with
existing resources and materials (particularly online sources) to teach
Chemistry in a more innovative, attractive and interactive approach
focusing on the exploitation of ICT and the valorisation of enquiry baseci
methods and solutions” [10]. Therefore, it is very important to know the
actual situation in Portugal relatively to the use of ICT in education
including the teachers' training in the ICT area. ’
Animportant study was published in 2003 [11], concerning the use of ICT by
Portuguese teachers at all levels with the exception of higher education
The following main conclusions were drawn by the authors: '
» The majority of the Portuguese teachers own a computer and use it in
teaching related activities (prepare classes, worksheets, tests, internet
searches, etc.). Nevertheless, its use in direct interaction with stud'ents was
found more limited. This was found particularly valid for primary school
teachers;
+ Self-training and courses promoted by the Ministry of Education were
generally adopted/attended by the Portuguese teachers:
» Internet, and particularly email, was more used by érd cycle and high
school teachers. Young male teachers were the main users:
. Portgguese teachers, without distinction of age and levels taught, need
and wish to have training in ICT applications. They generally havé more
positive than negative attitudes towards ICT. However many female
teachers show negative attitudes. :
* Two main obstacles were refered for integrating ICT in schools: the lack of
technical means and human resources. \
A Iopg way was crossed since 2003. Following, a strong investment is being
carried out by the Ministry of Education, according to the Portuguese
Technologigal Plan for Education, approved in September 2007
encompassing several objectives [12]: |
* Provide technological infrastructures to schools:
* Make available online contents and services: '
* Promote the ICTskiHs of the schools' commu‘nity.
A very recent interesting work [13], precisely studies this thematic in the
European _context, making a survey in 2011, (over 190 000 online
questionnaires posed to students, teachers and head teachers) in several
ls;:&g:l::v;ia“crgss ;urgpe (EU27, Croatia, Iceland, Norway and Turkey). Two
a1 e highlighted here, with a special focus on the Portuguese

* Schools' ICT infrastructure: the results show that the percentage of
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students at grades 4 and 11 by school, in terms of having digital equipment,
isabove the EU average.

= The importance of a well-trained teacher in ICT is mentioned by the
authors as they say “Students' use of ICT for learning during lessons is
related to teachers' confidence in their own ICT competences, their opinion
about the relevance of ICT for teaching and learning and their access to ICT
at school”. This work analysed the percentage of students that are taught by
“digitally confident and supportive teachers” reaching the following values:
20-25% for the EU average. In Portugal, the values are: 30 to 50% of
students at grades 4 and/or 8 and more than 45% in grade 11.

6. CONCLUSIONS
Presently, and following Bologna process implementation in Portugal, the

initial training education corresponds 1o level 7 of the European
Qualifications Framework (master degree). It is a career-long professional
development, where research-based and in context practice are important
features. In particular for chemistry teachers, ITE comprises a first cycle
(subject oriented type) followed by a second cycle (master) mainly
focussed on professional qualifications.

During professional life, teachers can access in-service fraining to
complement, deepen and update their knowledge and professional
competences with a direct impact in their mobility and progression. In
Portugal, the continuous teacher's training accreditation, in what concerns
involved institutions, training actions and evaluation process is centralized
in a Scientific-Pedagogical Council (Conselho Cientifico-Pedagdgico da
Formacgao Continua).

Aspecial emphasis was given to training in information and communication
technologies and to teaching experimental sciences for primary school,
The first point was strongly supported by the Portuguese government thal
has developed several initiatives in this field. An example is the
“Technological Plan” that resulted in well-equipped schools and the
organization of several training opportunities for teachers.
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