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Danish curriculum from a teacher perspective
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A brief historical overview

1980's Science Technology in Society International focus on mastery in science
1990 Science for All Americans is published Focus on scientific literacy in USA

“ National Standards reform Early steps towards describing mastery ambitions for mathematics
and science

pOLLEV D | VAR KOM Project Description of eight mathematical competencies
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The KOM flower

Niss et al, 2016.
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A brief historical overview

1980's

2000-2002

Fremtidens naturfaglige uddannelser First attempt at describing science competencies in Denmark
(FNU) is published
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First take on science competencies (FNU)

Empirikompetence (observation og beskrivelse, eksperimentere, klassifikation,
manuelle faerdigheder, dataindsamling og behandling, sikkerhed, vurdering af
usikkerhed og hensigtsmaessighed, kritisere metoder, generalisering mellem praksis
og teori, ...)

Reprasentationskompetence (symboler og reprasentationer, iagttage,
praesentere, skelne og skifte mellem forskellige reprasentationsniveauer, analysere,
forsta forklaringskraft, abstrahere, reducere, ...)

Modelleringskompetence (problemformulere, opstille, skelne mellem model og
virkelighed, reducere, analysere, praecisere, anvende hensigtsmaessigt, verificere,
falsificere, bestemme kausalitet, kritisere, videreudvikle, ...)

Perspektiveringskompetence (indre sammenhang, sammenhang med
ikkenaturfag, historisk/kulturel sasmmenhang, relation til den naere og den fjerne
omverden, reflektere over naturvidenskabernes og teknologiens roller i
samfundsudvikling, kritisk vurdere naturfaglig viden i forhold til anden viden, ...)

Andersen et al., 2003
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A brief historical overview

Year

1980's
1990
1995

2000-2002

The “Rocard-report” is published Emphasis on Inquiry in science, 7th EU Framework emerges
National Standards reform Mathematics is described in competency terms as the only subject
[\ EY iV KOMPIS Project Examining competency-oriented teaching from a teachers’

perspective
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A model of science competencies (KOMPIS project)
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From Christiansen, 2013
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A brief historical overview

Year

1980's
1990

2000-2002

2008-2012

National Standards reform All subjects are described in competency terms
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Separation of competencies and subject matter areas

Subject matter areas

Underiapetier | naturtag
Ewrver ban hermrsmre Ever nar wxter om

knowing chemical phenomena,
terms, and laws; assigning them

Scientific inquiry using experimental and other
research methods and models

. icati A T =
information in a factual and
professional manner

Socio scientific issues Recognizing and evaluating
chemical facts in different
contexts

Science competencies

(KMK, 2004, p. 7)
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Overwhelming number of goals
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A brief historical overview

Year

1980's
1990

2000-2002

2008-2012

National Standards revision Objectives in terms of knowledge and skills become suggestions
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Two-dimensional description

Subject matter | Areal | Area2 | .. Arean Subject matter | Areal | Area2 | .. Arean
areas areas
Competencies Competencies
Competency 1 Competency 1
Competency 2 Competency 2

Competency m Competency m
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sclence competencies
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Moving forward — getting teachers involved
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4

Actual process of teaching and learning

Learning experiences as perceived by
learners

Resulting learning outcomes of learners

van den Akker, 2013, p. 56
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Issues and challenges for discussion

National standards are unclear
for science teachers

(Elmose, 2018)

National assessment practices
do not align with competency-
based teaching

(Dolin, 2016; Nielsen &
Nielsen, 2021, Guldager et al.,
2019)

Teachers have difficulties with
process-oriented approaches

(Nielsen & Nielsen, 2019,
Selberg, 2020)

It is difficult for science
teachers to operationalise and
assess competencies

(Nielsen, Dolin & Tidemand,
2018)

Organisational restraints limit
opportunities for competency-
based science teaching

(Selberg et al., 2015; Sglberg
& Waadegaard, in press)

Competency-based learning
progressions are challenging

(Dolin, Nielsen, Tidemand,
2017)
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We need teaching practices that align with higher level ambitions

HUMANISTIC APPROACHES

Vision Il Eco-reflexive Bildung
(science education Sublectification
for transformation) _
Vision Il Scientific citize
ingful science Knowledge &
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