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Chemistry is an experimental 

science ðwhere we need ICT?
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Viikki Teacher Training School of 

Helsinki University

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

950 pupils and 

students

Primary school

Lower and Upper 

secondary

schools

100 teachers

250 student

teachers
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Å Is one of the oldest schools in Finland. Founded in 1869.

Å Since 1924 it has been training future teachers, and in 1969 the 
school became co-educational. 

Å In 1974 it became part of the teacher training unit of the 
Department of Education of the University of Helsinki, and along 
with that role, the school has also provided further education for in -
service teachers.

Å The school consists of the 9-year comprehensive school (ages 6 to 
15), primary school and lower secondary school levels (Basic 
Education), and the upper secondary school (ages 16 to 18). 

Å Pupils (ca 940), teachers (ca 100) and teacher trainees (ca 250) 
from the pre -school level to the upper secondary school level now 
operate in the same school building.

Å The school also emphasisesthe importance of experimentation and 
research in a natural school context. 

Å Our school participates in many local, national and international 
projects in general and teacher education.
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Viikki Teacher Training School 
of University of Helsinki
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What is science learning in Finland 

in high school? Subject-based!

Biology

Chemistry

Geography

Physics
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Finnish education and teacher 

education ïòprinciplesò

more ... less ...
professionalism ï bureaucracy

clear, shared and long term vision 

based on research outcomes and

brainstorming

ï ad hoc ideas coming from the 

politicians

decentralization, 

decision making, assessment and 

quality culture at the local level 

ï standardization,

inspection, testing and 

heavy quality control

trust based responsibility (self-

evaluations, listening of  students and 

municipality people / parents voice)

ï test and inspection based 

accountability

collaboration, networking and 

partnerships

ï competition and rankings
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Teacher training at the university level

- history

ÅIn Finland

ÅThe training of subject 
teachers has been conducted 
at the university level since the 
early 19th century . 

ÅThe training of class teachers 
(primary) was transferred over 
to be carried out by universities 
in the early 1970s.

ÅThe training of kindergarten 
teachers in universities began 
in 1995. 
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Research-based Teacher

Education

ÅEvery teacher in Finland has a mastersô degree as a 

minimum requirement. Teacher training is organized

in a unique way in eight universities in different parts

of Finland.

ÅUniversities have their autonomy but they have

something in common: Every student teacher

attends a teaching practice in the University Teacher

Training School (TTS).

ÅThe TTSs that belong to the faculties of education of 

the universities play a central role in the training of 

prospective teachers.
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Four main functions of TTS

I   Primary and Secondary Education:

1. Basic education

1. Primary school (grades 1-6): 400 pupils

2. Lower secondary  school (grades 7-9): 280 
pupils

2. Upper secondary school (High school):
250 students

II Teacher Training:

1. Class teacher training (150 student teachers per year)

2. Subject teacher training (200 student teachers per year) 

III In-service Teacher Training

IV Research
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Teacher education in 

Finland
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Academic Teacher Education

in Finland

ÅTwo-phased degrees, teacher education is 

included in the lower (e.g., B.A.) and Masterôs

studies.  

ÅOnly a Masterôsdegree qualifies for permanent

teaching posts

ÅAll teachers have a degree in Education

ÅBachelorôsdegree 180 p   = 3 years

ÅMasterôsdegree 120 p     = 2 years
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Structure of the master degree 

of a subject teacher: 3 + 2 years (300 

p.)
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Pedagogical studies

(60 ECTS credits = one study year)

ÅEducation (20%)
- Psychology

- Special needs education

- Social, historical and philosophical backgrounds

ÅDidactics / Subject Pedagogy (50%)
- Organization of education on the national and local level

- Teaching methods, motivation, evaluation, ICT, science learning

- Educational research and pedagogical thesis

ÅTeaching Practice (30%) 

- in teacher training schools
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21th Century Learning and 

Pedagogy
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ÅWe conceptualize the different phases of IBL using the inquiry cycle 
formulated by Pedaste et al. (2015) through a systematic review of the 
existing literature on IBL. 

ÅThe cycle consists of five phases: 

1. stimulating interest (Orientation), 

2. stating theory-based questions 
and/or hypotheses (Conceptualization), 

3. planning and carrying out investigations 
(Investigation), drawing conclusions 
based the data (Conclusion) and 

4. communicating the findings of a 
particular inquiry phase or the whole 
cycle to others and reflecting on oneôs own actions (Discussion). 

ÅThe discussion phase can be a separate part of the cycle, or it can follow a 
particular phase of the cycle.

Inquiry-Based Learning
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Pedagogical choicesé 
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The whole picture of Chemistry

education
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Examples of instructional strategies 

derived from learning theory

Åpromoting or supporting authentic learning activities;

Åfacilitating problem-solving, exploration, and hypothesis 

generation; 

Åpromoting collaboration and social negotiation;

Åsupporting or facilitating role-playing activities; 

Åpromoting articulation and reflection;

Åsupporting multiple perspectives;  

Åsupporting modeling and explaining; and 

Åproviding scaffolding
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ÅProject based learning (teaching)

ÅInquiry based learning

ÅProblem based learning

ÅCo-operative, collaborative learning ï

working in groups

ÅMastery learning (individual learning)

ÅFlipped classroom approach
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Different pedagogical

approaches
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How to choose the approach?

Teaching form

ÅLecturing or demostrating

ÅGiving tasks, problem

based (independent

working)

ÅCo-operative working

Social form

ÅClassroom teaching, frontal

teaching

ÅIndividual working (home 

work)

ÅWorking in small groups 

with common task
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Behavioristic vs. Cognitive vs. Humanistic vs. Constructive
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Working environment is crucial  ï

chemistry classroom is not a lecture 

room (Social form)
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Working in groups

Laboratory context


