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Seven Key Characteristics of Integrated STEM

* Focused on real-world problems

* Engagement in engineering design

* Context integration

* Content integration

* Engagement in authentic STEM practices
 Twenty-first century skills

* STEM careers

Focused
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Roehrig et al. 2021
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Key elements of effective STEM programmes Effective

. teachers
e Effective teachers

* High standards
High
standards

] ] ] ] Integrated
science and engineering practices; technologies

cross-cutting concepts;

fundamental ideas of discipline areas and their
applications in reality.

* Integrated Curriculum
Informal

* Formal STEM learning STEM

learning

Integrated
Curriculum

* [Informal STEM learning

* Integrated technologies Formal

STEM
learning

(Yoder et al., 2016)
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Indicators of teaching competency for STEAM

Education

Understanding of Subjects
Teaching-Learning Methods

Learning Environments and Circumstances
Evaluation of Learners

Individual Qualification

Inducing Learners to Participate in Learning

Understanding of Learners

Understan
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Inducing
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(Kim & Kim 2016)
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Important elements for professional
development for STEM education

* Active learning
* Consistency with guidelines and curriculum
 Accompaniment - Extended duration

* Focus on learning new skills in the context of
building content knowledge

* Collective participation

www.indire.it

Active learning

Collective Consistency

with guidelines

articipation :
P P and curriculum

Professional
Development

Focus on

learning new Accompaniment
skills in the "
- Extended
context of i
duration

building content
knowledge

(Johnson & Sondergeld, 2015)
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TEACHERS
Helpful Harmful
Strengths Weaknesses
T,‘:’ Collaboration between teachers in different Radical shift needed in established
It STEM disciplines, catalyzes self-efficacy instructional practice
C o C e
- positively Lack of discipline/content knowledge
Opportunities Threats
g Professional development programs Lack of quality resources and curriculum
..;3 available materials School environment and
o Participatory pedagogical design administration

Tasiopoulou et al. (2020)
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POLICY MAKERS
Helpful Harmful
Strengths Weaknesses
Té Awareness [ recent reforms advocate for Segregated and discipline-based
_fé{ integrating STEM] structure [silos] STEM = Science &
- Mathematics
Opportunities Threats
Tg New technologies in the classroom like Lack of standard assessment tools and
E robotics automatically connect more methodologies “how did we know that
5 disciplines and methodologies like they know ?”
project/prob|em based |earning Teachers’ believe “tOpiCS like energy

(physics) are more STEM than others”

Tasiopoulou et al. (2020)
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INDUSTRY
Helpful Harmful
Strengths Weaknesses
- Workforce - STEM education develops Crucial information about STEM careers
_,0:_-3 knowledge and skills is lacking
Opportunities Threats
Té Teacher Training - The industry is engaged in Initiatives to promote STEM not
E developing learning programes in STEM systematically connected to the
n curriculum

Programmes aligned to the main
function of the provider

Tasiopoulou et al. (2020)
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School leadership

e distributed
leadership

e Time management

e STEM on whole
school practices

Professional
Development

Teachers

Content and Integration Challenges

Policy Makers

e Guidelines
e Curriculum
e Assessment
e Organisation

e Literacy
e Methodology
e Resources

* Collaboration Challenges

* Technological Challenges
(Niewint et al. 2022)

Industry

e \Workforce
e Skills
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Shift to distributed leadership to support and promote STEM practices

(Daniéls et al., 2019) School leadership

e distributed
leadership

e Time management

e STEM on whole
school practices

Teachers need to be trained in STEM pedagogical design, implementation, and
evaluation (Brown & Bogiages, 2019; Dare et al., 2021; Gale et al., 2020)

Professional
Development

e Literacy
e Methodology
e Resources

STEM professional development programs need to
provide opportunities for peer collaboration
(Balgobal, 2020; Dong et al., 2020; Wang et al., 2020)

Raise career awareness and readiness in STEM careers
through exploration, student internships, and teacher
externships Industry

e \Workforce
e Skills

(Ainslie & Huffman, 2019; Waite & McDonald, 2019)
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Teachers

Content and Integration Challenges
* Collaboration Challenges

* Technological Challenges
(Niewint et al. 2022)

Support and promote a professional development with collective and
active participation, consistent with the guidelines and curriculum of an

extended duration
(Johnson & Sondergeld, 2016)

Teaching at the whole-school level could enable
teacher collaboration and stakeholder engagement in
STEM education

(Leung, 2020)

School curriculum needs to be ready to promote an integrated STEM

approach
(Daniéls et al., 2019)

Policy Makers

e Guidelines
e Curriculum
e Assessment
e Organisation

The formative-oriented integrated STEM approach which

does not always fit easily into the curriculum
(Ryu et al., 2019)

Improving student engagement through education business
partnerships, and government policy to enhance career
readiness

(Ainslie & Huffman, 2019)
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Shift to distributed leadership to support and promote STEM practices
(Daniéls et al., 2019)

Professional
Development

e Literacy
e Methodology
e Resources
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School leadership

e distributed
leadership

e Time management

e STEM on whole
school practices

Teachers

Content and Integration Challenges
» Collaboration Challenges

* Technological Challenges

Industry

e Workforce
e Skills

Support and promote a professional development with collective and
active participation, consistent with the guidelines and curriculum of an

extended duration
(Johnson & Sondergeld, 2016)

Teaching at the whole-school level could enable
teacher collaboration and stakeholder engagement in

(Niewint et al. 2022)

STEM education

(Leung, 2020)

Policy Makers

e Guidelines
e Curriculum
e Assessment
e Organisation




ISTITUTO
I N D NAZIONALE
DOCUMENTAZIONE
IR INNOVAZIONE
RICERCA EDUCATIVA

Teachers need to be trained in STEM pedagogical design, implementation, and
evaluation (Brown & Bogiages, 2019; Dare et al., 2021; Gale et al., 2020)

Professional
Development

e Literacy
e Methodology
e Resources

STEM professional development programs need to
provide opportunities for peer collaboration
(Balgobal, 2020; Dong et al., 2020; Wang et al., 2020)

Raise career awareness and readiness in STEM careers
through exploration, student internships, and teacher
externships

(Ainslie & Huffman, 2019; Waite & McDonald, 2019)
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School leadership

e distributed
leadership

e Time management

e STEM on whole
school practices

Teachers

Content and Integration Challenges
* Collaboration Challenges

* Technological Challenges

Industry

e \Workforce
e Skills

(Niewint et al. 2022)

Support and promote a professional development with collective and
active participation, consistent with the guidelines and curriculum of an

extended duration
(Johnson & Sondergeld, 2016)

Policy Makers

e Guidelines
e Curriculum
e Assessment
e Organisation
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School leadership

e distributed
leadership

e Time management

e STEM on whole
school practices

Teaching at the whole-school level could enable
teacher collaboration and stakeholder engagement in
STEM education

(Leung, 2020)

Professional
Development

Teachers

Content and Integration Chaflenges

Policy Makers

e Guidelines
e Curriculum
e Assessment
e Organisation

e Literacy
e Methodology
e Resources

* Collaboration Challenges

* Technological Challengeg
(Njewint et al. 2022)

Raise career awareness and readiness in STEM careers
through exploration, student internships, and teacher
externships

Industry

e \Workforce
e Skills

(Ainslie & Huffman, 2019; Waite & McDonald, 2019) Improving student engagement through education business

partnerships, and government policy to enhance career
readiness

(Ainslie & Huffman, 2019)
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Support and promote a professional development with collective and
active participation, consistent with the guidelines and curriculum of an

extended duration
\ (Johnson & Sondergeld, 2016)

School leadership

e distributed
leadership

e Time management

e STEM on whole
school practices

School curriculum needs to be ready to promote an integrated

STEM approach
\( (Daniéls et al., 2019)
Policy Makers
e Guidelines

e Curriculum
e Assessment
e Organisation

Professional
Development

Teachers

Content and Integration Challenges

e Literacy
e Methodology
e Resources

* Collaboration Challenges

* Technological Challenges
(Niewint et al. 2022)

The formative-oriented integrated STEM approach which

does not always fit easily into the curriculum
(Ryu et al., 2019)

Industry

e \Workforce

o Skills Improving student engagement through education business

partnerships, and government policy to enhance career
readiness

(Ainslie & Huffman, 2019)
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Future Development

The SEER - The STE(A)M Education European Roadmap

ldentify gaps in the european STEM education

Develop a set of roadmaps that will help improve STE(A)M Education from different
stakeholders starting points

Provide a standard impact assessment mechanism for new STEM plans, projects, and initiatives
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