
STEAM

Deriving the Professionality Required for Teachers Promoting STEAM Education 2

Thomas F. Meagher

2022 STEAM STEAM

STEAM

STEAM

STEAM

STEAM

STEAM

1 STEAM

Society 5.0 IoT AI

2022 21

21

ATC21s Assessment and 

Teaching of 21st Century Skills

Griffin,2012

21

STEAM

2018

21

STEAM

STEAM

2  STEAM PD

STEAM

PD Professional Development

Gillian, 

2020 STEAM

PD

PD

STEAM

2022a, 

2022b

����



STEAM

1

2023 STEAM

2023

STEAM

STEAM

STEAM

2

STEAM

2023

STEAM

STEAM

STEAM

STEAM

A

STEAM

STEAM

STEAM

1  A STEAM

STEAM

A G

STEAM

Google forms

2023 10 2 10 13

STEAM Certificate

A

STEM/STEAM

B

STEM/STEAM

C

STEM/STEAM

D

STEM/STEAM

E

STEM/STEAM

F

STEM/STEAM

G

STEM/STEAM

���������	


��




2

AI ChatGPT STEAM

ChatGPT

STEAM

STEAM

A STEAM

X

3

KJ 2015

NVivo QSR International

2021 2

2(2)

2 1

2 1 5

1 2

5

2(2)

NVivo

2 KJ

4 STEAM

STEAM

3(3)

STEAM

3(3) Certificate

STEAM

STEAM

3

1  A STEAM

1 4 STEAM

2

2 A G

STEAM

��������������	
��
�����

����



3

2

2

4

2 STEAM

5 STEAM

4 STEAM

3

5

STEAM

2 STEAM

A

S T E A M
firm content knowledge

knowledge of all the subjects you 

are teaching in that lesson solid

content knowledge

STEAM

S T E A M
knowledge of their standards

standards benchmarks

grade level standards learning 

goals

STEAM

21
knowledge of 21st century skills

STEAM STEAM
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knowledge of the vast and rapidly 

changing “career-scape.”
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formal assessment informal 

assessments what worked/what 

didn't, revise the curriculum

implement the cycle and 

curriculum through another cycle

through collaboration with others

Vertically & Horizontally

through collaboration with others

with their science rep to take back 

to the district committee grade level 

team

STEAM

D

topic of study need to know 

what interest students what

impacts them in their daily and 

future lives create storylines 

that embed science what 

problem is it going to solve which 

ideas are feasible and those that are 

no longer feasible research 

topics to understand a wide 

array of hooks What content 

knowledge do students need before 

applying their learning

STEAM

backwards design connect the 

STEM/STEAM learning activities 

back to the learning goals which 

should also connect to the 

standards plan learning 

activities in preparation for their 

end goal. have their end 

assessment in mind understand 

and unpack the standards and 

benchmarks. clear goals of 

understanding

STEAM

confident leaving the comfort zone 

of science/embracing the T-E-A-M of

STEAM How can I bundle 

learning standards together?

STEAM

STEAM

something a stem/steam learning 

activity. lesson formats

implementing science and 

engineering best practices and 3D 

Learning

STEAM STEAM

what are the constraints? be

able to modify adapt the allotted 

STEAM STEAM
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 time to the current reality

what materials will work best for a 

lesson how things work?

experience using study tools 

available for STEM fields STEM 

resources to draw from be given 

permission to modify feasible 

materials for student use

STEAM

end project display of learning

STEAM

E

keeping the opportunity to 

brainstorm open good questions 

to ask the students for open 

discussion good questioning

asking a variety of questions

STEAM

individually in small groups

whole groups

STEAM

how to journal and make 

observations
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F
EDP

be familiar with the design 

process knowledge of the EDP

how productive struggle looks

what problem is it going to solve

engineering design to plan 

activities which ideas are 

feasible and those that are no longer 

feasible

STEAM EDP

EDP
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G

misconceptions teachers need 

to know their students Every 

group is different a basic 

understanding of appropriate 

scaffolds knowledge of their 

students’ current level of 

understanding with the topic is

it challenging enough?

knowledge of the child's 

appropriate development for that 

age you will teach

STEAM

scaffolding knowledge for building 

supports and preparing students to 

take on larger projects chunk

lessons into segments or steps”

over use of scaffolds does not 

allow students the opportunity to 

engage in the productive struggle

STEAM

H
STEAM

3D Learning Backward 

Design Design Thinking

Engineering Design

Process(EDP) Crosscutting 

Concepts (CCCs) Scaffolding

scope sequence

misconceptions
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3 STEAM

1

A S T E A M benchmarks

standards

STEAM STEAM

B S T E A M benchmarks

standards

D end project

display of learning
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A knowledge of the vast 

and rapidly changing 

“career-scape.”
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C what worked/what 

didn’t, revise the 

curriculum

implement the cycle 

and curriculum 

through another 

cycle collaboration 

with others

STEAM

STEAM

STEAM

4

F EDP how productive 

struggle looks what

problem is it going to 

solve engineering

design to plan 

activities which

ideas are feasible and 

those that are no 

longer feasible

STEAM EDP
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H STEAM 3D Learning

Backward Design

Design Thinking

Engineering Design

Process(EDP)

Crosscutting 

Concepts (CCCs)

misconceptions

Scaffolding scope
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E

F

G

2

No.

2-1 

/

teachers need knowledge of their 

standards, topic of study, as well as their 

end project/display of learning as a 

summative assessment.

Teacher1 

End project Display of learning

/

2016

2-2 

firm content knowledge

Teacher2 

Firm

Content knowledge
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2-3 21

knowledge of 21st century skills

Teacher2 

21st-century skills

21 21

21

2-4  "  "

knowledge of the vast and rapidly 

changing career-scape.

Teacher2 

career-scape

vast and rapidly changing
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