Stratégia STEM v
priprave buducich
ucitelov

Hlavnym cielom
stratégie STEM je
zoskupit vedu a
techniku pre lepsi
rozvoj vzdelavania. Ak
chcete poznat
stratégiu STEM, dobre
ste prisli na tento
volitelny predmet.
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Historia Studijnej
stratégie STEM

V osemdesiatych rokoch
minulého storodia, vedec
a matematik Seymour
Papert postavil jednu z
prvych detskych hraciek,
ktoré zahrnali
programovanie. Tato hra
sa stala znamou ako Lego-
Logo. Papert veri, Ze hry,
ktoré obsahuju ozubené
kolesd, rozvijaju myslenie
dietata. Tymto spdsobom
polozil zaklady toho, ¢o
dnes pozndme ako STEM.

Pévodne bol tento termin zaloZzeny ako SMET v NSF National Science
Foundation (skratka v anglictine pre naddciu National Science F) v roku
2001. V 2008 bol nadzov preusporiadany tak, aby vznikol skratka, ktord dnes
pozndme STEM (skratka v anglictine pre vedu, technoldgiu, inZinierstvo a
matematiku). Tento pojem zoskupuje 4 hlavné oblasti vedeckych a
technickych poznatkov: veda, technoldgia, inZinierstvo a matematika. Od
tejto chvile sa studijny model STEM rozsiril do mnohych krajin. Od roku
2010 ziskal studijny model STEM silu a bol zaradeny do ucebnych osnov na
celom svete.

STEM sa zrodila v Spojenych $tatoch potrebou dopliat vedu a techniku s
cielom poskytnut obohatenie vedomosti z akéhokolvek typu pristupu. V
poslednej dobe mladez stratila zaujem o Studium vedecko-technickych
disciplin. Aj ked' existuje vela automatizovanych procesov, stéle je potrebné
mat kvalifikovany personal na navrhovanie, vytvéranie a riadenie tychto
technoldgii ¢o najoptimalnejSim spdsobom.

* Koncept STEM bol vyvinuty ako novy sposob spolo¢nej vyucby
prirodnych vied, matematiky a technoldgii. Sekcia Technolégie
sa vztahuje na akykolvek typ technoldgie, nielen na pocitace.
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Ako je
definovany
mode]

stratégie

Model sa zameriava na dve zdkladné charakteristiky.

* Prvou ¢rtou je vyucba a ucenie sa inZinierstva, matematiky,
vedy a techniky ako celku, nie ako samostatnych oblasti
vedomosti. Tento mechanizmus sa chape ako asimildcia
konceptov z niekolkych z tychto disciplin do jedne;j.

STEM?

* Na druhej strane sa tiez navrhuje poskytnut pristup z hladiska
inZinierstva k vzdeldvaciemu procesu. To sa premieta do rozvoja
teoretickych poznatkov, ktoré budu uvedené do praxe a
zamerané na rieSenie technologickych problémov. Vo
vSeobecnosti je cielom inZinierstva navrhovat a stavat artefakty a
systémy na rieSenie praktickych problémov. Tymto sp6sobom sa
pristupuje k teoretickej vyucbe s jej praktickou aplikaciou
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Evolucia studijnej stratégie STEM na STEAM
Interdisciplinarne ucenie STEAM

Pojem STEM sa vyvinul smerom k inému vzdelavaciemu pristupu, vtomto
pripade STEAM. Cielom tejto novej paradigmy je zabezpedit integraciu roznych
disciplin prostrednictvom vzdeldvacieho procesu. Tieto discipliny sa v sucasnosti
povazuju za nevyhnutné pre intelektudlny rozvoj osoby. STEAM pridava
disciplinu umenia do modelu styroch disciplin STEM.

Novy model sa snazi priamo reagovat na rieSenie problémov dnesnej
spolocnosti. To sa dosahuje zarucenim vyznamného vzdelavania v kontexte,
ktory zahffia rozvoj zrucnosti, ktoré umoznuju lepsiu integraciu jednotlivca do
spoloc¢nosti.

* V modeli Studia STEM pedagdg plni tlohu sprievodcu a poradcu. To
odhali problémy Studentom a vytvori mechanizmy spatnej vazby na
sledovanie rieSenia problému.

 Ucitel musi vykonat hibkovu analyzu ,Studentského sveta ucenia sa“
a musi mat dostato¢né zrucnosti na aplikaciu projektov. U¢itel musi byt
v obraze s najnovsimi pokrokmi a trendmi vo vede a technike. Musi byt
schopny vytvérat pozitivnu timovu pracu v prostredi dobrej
komunikacie, a to nielen so Studentmi, ale aj so zvyskom ucitelského
timu.

Uloha

pedagodga v

studijnom
modell * Priklad

* Ak ucite mladsich studentov, vytvorte prostredie, ktoré podporuje
STE I\/I pozorovanie a kladenie otazok, ktoré zacinaju na Preco ... ? alebo Ako
= ... ? Vydajte sa na prechadzky do prirody. Spievajte a pouZzite ho ako
odrazovy mostik na premyslanie o ekosystéme farmy. Preskiimajte, ako
funguju jednoduché stroje v triede, napriklad zoSivacka. Predovsetkym
je dolezité pomact studentom ziskat pevny zaklad. Uistite sa, Ze plynule
ovladaju zakladné zrucnosti, ako je s¢itanie a odcitanie, meranie alebo
identifikacia tvarov.




1.3.2023

Modelové aplikacie STEM

Cielom $tudijného modelu STEAM je, aby deti mohli tvorit pomocou analégovych a digitalnych technoldgii.
Existuje niekolko metdd uéenia, ktoré navrhuje STEAM. Budeme analyzovat dve z nich.

Ucenie sa prostrednictvom projektov

Toto je jeden z hlavnych zdkladov vzdeldvania v oblasti STEM. Tato metdda déva
Studentom moznost riesit problémy na zaklade svojho zaujmu, aby sa z nich stali
protagonistiich ucenia. Pocas tvorby projektov si Studenti m6Zu vymienat nazory s
odbornikmi v odbore, vytvarat prototypy alebo modely alebo vykonavat simuldcie. V
tejto metdde je ulohou Studenta iba viest Studentov.

Studenti sa podielaju na rie$eni skutoénych problémov. Experimentovanie v timovej
praci a hmatatelnost rieSenia su tieZ extra motivaciou.

Vzdelavacia robotika

Vzdeldvaciu robotiku je moZné realizovat od detstva aZ po vysokoskolské vzdelavanie.
Tento mechanizmus vyuZiva metodiku ¢innosti a inovdcie zaloZzenu na pouzivani
robotov. Cielom je vytvorit spolocenské zrucnosti, osobnt autonémiu a timovu pracu.

STEAM vo svete a v EU




Tabulka 2: TOP 10 zrucnosti v odboroch STEM v rokoch

2015 a 2020

* Vroku 2015 aj 2020 ostava na
prvom mieste komplexné
rieSenie problémov. Avsak
najvacsi posun zaznamenali
prave pri tvorivosti, ktord sa
dostala z 10. miesta az na 3.
miesto. A na druhé miesto sa
dostalo kritické myslenie.

No 2015 2020
1. [Complex Problem Solving |Complex Problem Solving
2. |Coordinating with Others Critical Thinking
3. [People Management |Creativity
4. |Critical Thinking People Management
5. |Negotiation |Coordinating with Others
6. |Quality Control |Emotional Intelligence
7. |Service Onentation Hudgment and Decision Making
8. |ludgment and Decision Making Service Orientation
9. |Active Listening |Negotiation
10. |Creativity |Cognitive Flexibility

Dal$im ciel'om stratégie je zatraktivnit predmety STEM, pretoze dopyt
zamestnavatela po kvalifikaciach a zru¢nostiach v odbore STEM je vysoky a bude

~ sa zvySovat aj v budicnosti. V sti€asnosti 75 percent pracovnych miest v

najrychlejsie rastucich odvetviach vyzaduje pracovnikov so znalostami STEM.
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Australia - National STEM school SOAE
Goal 1: Goal 2:
education strategy 2016 — 2026 o i S e e o ks
SR S,
Thist Strategy was endorsed by Australia Education : .
Ministers on 11t December 2015
While the actions are largely focused on
teaching and learning within the school
environment, building and maintaining ‘ ; ,
ncreasing -_" _:‘. diiding a
student interest and aspiration in STEM Srew abity. ' B‘:aqb
- er\gagemem, F; E: Y Vil n ase
cannot be achieved by schools alone. B eoon  acear® 3. Supporting 4. Fachtatiog
i STEM effective .
Parents and the broader community, [‘é's?zgm s bl
N . N E:an‘m within school  education
industry and the tertiary education sector WA s prowders,
are key STEM education partners. e
FIVE AREAS FOR NATIONAL ACTION
10
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2017 - 2026 implemented in

EU - Ireland - stem

Education Policy Statement

November 2017 (Ministry of

N\

TABLE 1 The STEM education experience in early childhood
settings and schools (Ministry of Education and Skills, 2017)

)

Early Childhood themes, Primary priorities, Junior and Senior Cycle Key Skills

Education and Skills, 2017). eing

The |re|and ambition is to Level 4 Sekr:;rsaflr;le Critical and creative thinking Communicating Information processing pefrfson;\_ally Wmol;:‘:r:v'th

effective
have the best education and
training service in Europe by
2026, meaning Ireland will be ) Benelieiats
. . . Junior Cycle .Managlr}g P . " " Managing Working with
|nternat|0na|ly recogn|sed as Level 3 el |nf[§>;r;a:})n Communicating Staying well Being creative T .
C s . . and thinking -

providing th? h|ghest. quality I
STEM education experience for
learners.

Creating a sustainable Have a strong

. Primary Develop thinking, learning and Communicating Engagein Engagein sense of
STEM educatlon eCO'SyStem ez prilorities ) IIifelskills ' v:/‘elll l Eawel Iearninlg Iearninlg identity and
. Lepe belonging
is the responsibility of the
wider society and will play a
key role in enabling and
. Early
encou rag| ng Iea rners tO Level 1 childhood Exploring and thinking Communicating Well-being Identity and belonging
themes
become active and \ /
responsible citizens.
11
EU — The European Union
have created The EU STEM
Supporting partners

Coalition Network (2022) of 19
countries (FIGURE 1) which is
the ambassador for the
implementation of the STEM
strategy in education.

14 countries have their
national STEM strategies or
STEM platform, and 5 countries
have national or regional
organizations active in the field
of STEM. Slovakia is not a
member of this Coalition yet.

The EU STEM Coalitc o5
with a variety of s

FIGURE 1 The EU STEM Coalition Network, source:

1) e

European members
The

Regional Advisory Board
The RAB are a rotating set with
advanced regional policies ices
STEM education and labour

Industry Advisory Board
h rectly

https://www.stemcoalition.eu/about

d
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STEM EDUCATION EXPERIENCE
EARLY CHILOHODD EDUCATION

FAMILIES

OUT-0F-SCHOOL PROCRAMMES

FIGURE 2: THE STEM EDUCATION ECO-SYSTEM

TRENDS IN + The STEM Education
IMPLEMENTATION OF Eeo- System
STE M | N Dl F F E RE NT * Implementing of STEM is not a matter of an individual school,

but it is a matter of network made of Ministry of Education,
CO U NTRI ES municipalities, schools, parents, private sector, NGOs., etc.
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As the experiences of other national strategies show, the curriculum change is not enough, the area of
school education must be enlarged from “the stone walls” of the school to museums, research
institutions, universities, companies, industry associations. That is tightly connected to new teaching
forms, new school schedules and new communication networks.
The new incline plane of inquiry-based/PBL/STEM integration oot TTTTT T T ]
(Addition of Neodisciplinary class of integration - Alex Delaforce 2016) N |
I |
I |
I I
1
________________________________ -l : aminmli 1
:The inclined plane of STEM integration (Vasquez, 2015) : I Neodisciplinary 1
I I
: Transdisciplinary : : t I
I t 1 Students fully immerse }
1 Interdisciplinary 1 themselves in authentic, |
1 ' 1 ‘reaLwcrlg p;t:‘blem lsr:)lvmg |
] By undertaking real I ARIE S O (. I I
: Multidisciplinary world problemsor 11 :;Eg:::ledes\lf:l'lgﬁlnng |
| Disciplina t Students learn projects, students 11 combinations that in a I
: plinary concepts and skills apply knowledge : : real-world sense disregard :
. | tudentsleam | fommoormore 0 kKo 11 disciplines (afectvely |
| concepts and skills discipiines that are e 11 creating new categories of |
i and help to shape a
! Studentslearn separately in each tightly linked so as to P P€ 1] skills and knowledge |
! concepts and skills  discipline butin deepen knowledge the leaming 1 networks) |
: separately in each reference to a and skills Spetience s o o o
| discipline common theme }
oo o o o
FIGURE 2 The new incline plane of inquiry-based/PBL/STEM integration (Vasquez, (2015); Delaforce (2016)).
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STEM Experiments
You Can Do With

Ordinary Office

" 70 Easy Science Experiments 21 Free Plant Life Cycle 30 Simple and Fun Preschool
Supplies Using Materials You Already Activities That Grow the Science Experiments and
(weareteachers.com) Have On Hand Learning Fun Activities

Explore WeAreTeachers

“Itis rare to meet &
high school student

who is so mature,
organized, and
results-oriented.”

o=
-l - s

You Have To Hear This This TikTok Teacher's Bizarre 10 Strong Scholarship

Hilarious Teacher's Viral Attention-Getter Just Made Recommendation Letter

Attention-Getters Us LOL Examples
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Argumenty na podporu STEM - zdroje

STEM Education and Training Strategy for Scotland. First Annual report,
2019, ISBN: 978-1-78781-364-9

National STEM School Education Strategy 2016 —2026,
www.educationcouncil.edu.au

STEM Education Policy Statement 2017-2026, https://www.education.ie/
STEM 2026 A Vision of Innovation in STEM EducationUS, 2020, 2020
Progress Report on the Implementation of the Federal STEM Education
Strategic Plan (archives.gov)

STEM Projects, European SchoolNet, STEM (eun.org)

STEM Studies Model: Principles and Characteristics - LovTechnology
What Is STEM? - Definition & Resources for Teachers (weareteachers.com)

Topic - STEM Page 1 - We Are Teachers
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Co bude na
prednaske a
cviceni
nabuduce
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Co na dalsich
prednaskach a

seminaroch ?

Kognitivne procesy v stratégii

STEM

Effect
Preferred EE Potential Level
EG.A) (G Q)

Cognitive Function Schema (adapted and used with permission from [8]) Within the Cognitive Function Schema,
the key domains undertaking problem solving include Cognitive Affect, Cognitive Effect, and Cognitive Resource
Cognitive Affect selects the problems 1o be solved and determines the type of answer needed; it amasses and
channels the energy required, via motive, to solve problems. Cognitive Effect implements problem solving via the
cognitive process and is governed by two key variables-cognitive style and potential level (one element of
cognitive level). Cognitive style determines each individual's preferred strategy for problem solving (creativity,
invention), while potential level indicates the maximum capacity that can be leveraged by an individual to
problem solve. Cognitive Resource (the brain's "database™ and the manifest portion of cognitive level) is the
center of knowledge and skills, amassed through learning, which are accessed
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