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1. Introduction

This report aims to evaluate the outputs produced in the project, which include the
LearnSTEM Pedagogical Model, the Teacher Training Programme, and the Online
Learning Environment. This report offers a partner-centered perspective, showcasing
the successes, challenges, and lessons learned during the project's implementation.
The evaluation will help assess the effectiveness of the outputs and provide
recommendations for improvements.

1.1 Project Overview

The LearnSTEM "Innovative Model of learning STEM in secondary schools "aims at
enhancing the capacity of secondary schools to foster skills in subjects like science,
technology, engineering, and mathematics using innovative and interactive teaching
methods and approaches, improving students' attitudes and performance in the
STEM areas of interest, exploring effective strategies for captivating students'
attention and cultivating their interest in essential subjects like science, technology,
engineering, and mathematics, which play crucial roles in both the present and the
future, permeating all aspects of our lives motivating students to invest more time and
effort into these subjects, recognizing the potential they hold in shaping their future
endeavors. The following outputs were addressed when implementing the project.

1.1 In Work Package 2, the LearnSTEM Pedagogical Model has been developed,

1.2 In Work Package 3, the LearnSTEM Teacher Training Programme has been
developed, and

1.3 In Work Package 4, the LearnSTEM Online Learning Environment has been
developed.

1.2 Evaluation of LearnSTEM Pedagogical Model
This section summarises the evaluation of the LearnSTEM Pedagogical Model based
on surveys from UPB, Germany.

Respondents

The survey was answered by 20 people out of the following professional areas:
STEM (1), EKT (1), Craft (1), Educational Counselling (1), Smirking Dragon (1),
School (6), Church (2), Student (2), Role play (1), Higher Education (1), Curriculum
Development (1), Teacher Education (1), Extracurricular Education (1).
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In welchem Arbeitsbereich / Fachbereich sind Sie tatig?

MINT

EKT

Handwerk

Bildungsberatung

Smirking Dragon

Schule

Kirche

Kirche

Schiler

Rollenspiel

Grundschule, Maturwissenschaften
Sekundarschule Mathematik
MINT-Fach Hochschule
Schulleitung
Curriculum-Entwicklung
Lehrerfortbildung
Aulerschulische Bildung
Lehrerin

Gymnasiallenrarin

Lehramisstudent

Figure 1: Survey1-LearnSTEM Pedagogical Model-Question 2
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Fostering STEM skills in the classroom

Overall, the LearnSTEM Pedagogical Model was rated by the majority as very
effective (8) and effective (6). Five people found it rather effective and only one
person found it not effective at all. It can therefore be concluded that the model
worked well in fostering STEM skills in the classroom.

Wie gut konnte das LearnSTEM Pedagogical Model die Entwicklung der MINT-Fahigkeiten |hrer

Schiler*nnen / Student*innen fordern?
20 Antworten

@ Sehr effektiv

@ Efiektiv

@ Eher effekiiv

@ Weniger effektiv

@ Uberhaupt nicht effektiv

Figure 2: Survey1-LearnSTEM Pedagogical Model-Question 3

Quality of the teaching content

The quality of the LearnSTEM Pedagogical Model was rated as excellent and good
by 7 people each. 4 people rated the quality as average, while one person each rated
the quality as poor and very poor. This results in a majority positive rating (70 %).

Wie bewerten Sie die Qualitdt des LearnSTEM Pedagogical Model insgesamt?

20 Antworten

@ Exzellent

@ Gut

@ Durchschnittlich
@ Schiecht

@ Sehr schlecht

Figure 3: Survey1-LearnSTEM Pedagogical Model-Question 4
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Relevance of the LearnSTEM Pedagogical Model

The relevance of the LearnSTEM Pedagogical Model was rated as very relevant by
75% of respondents (15). Only 4 people rated it as somewhat relevant and only one
person rated it as less relevant. This leads to the conclusion that the teaching content
is very relevant.

Wie relevant war der im Rahmen des Pedagogical Model vermittelte Lehrinhalt fiir die Bedirfnisse

lhrer Schiler*innen / Student*innen?
20 Antworten

@ Sehr relevant

@ Eher relevant

@ MNeutral

@ Weniger relevant

@ Uberhaupt nicht relevant

Figure 4: Survey1-LearnSTEM Pedagogical Model-Question 5

Match of teaching content and learning objectives

Half of the respondents (10) are of the opinion that the teaching content fully matches
the learning objectives of their learning group. 8 people think that the teaching
content fits the learning objectives rather well. And one person each assumes that
the content is partially and not at all well suited to the learning objectives of their
learning groups. Overall, it can be assumed that the content is suitable for a majority
of learning groups.

Wie gut passte der Lehrinhalt zu den Lernzielen lhrer Schiler*innen / Student*innen zusammen?

20 Antworten

@ Vall und ganz

@ Eher gut

0 Teilwelse

@ Weniger gui

@ Uberhaupt nicht gut

Figure 5: Survey1-LearnSTEM Pedagogical Model-Question 6
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Level of difficulty

When it comes to the level of difficulty, the majority of respondents, i.e. 70% or 14
people, consider the content to be appropriate for their learning group. 3 people find
the content rather difficult, 2 people find it too easy and one person finds it too
difficult. Therefore, it can be assumed that the content has an overall appropriate
level of difficulty for the majority of the learning groups in which the LearnSTEM
Pedagogical Model was tested.

Wie angemessen war der Schwierigkeitsgrad des Lehrinhalts fr Ihre Lerngruppe?

20 Antworten

@ Zu schwer
@ Eher schwer

Angemessen
@ Zu leicht

Figure 6: Survey1-LearnSTEM Pedagogical Model-Question 7

Recommendations for improving the pedagogical model

15 people described recommendations for improving the pedagogical model:

e Outcomes sometimes difficult to achieve

e |s not explicitly for the craftsmanship

e STEM could be integrated into role-plays

e Better integration into the curriculum

e Fit for young people

e More application examples

e More age-appropriate materials

¢ Integrate peer feedback/opportunity for exchange

e Adaptation to national standards

e Check content! Shameful that this is funded by the EU. Uniformity in writing?
Question whether the authors have understood the content! Far too
superficial.

e More in-depth technical content

e More practical workshops

e More flexible application options

e The ethical focus can be strengthened

e Carry out longitudinal studies on effectiveness

-5-
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Figure 7: Survey1-LearnSTEM Pedagogical Model-Question 8

Suggestions for improvement of the teaching materials or methodology

8 people described suggestions for improvement of the teaching materials or
methodology:

e Offer additional material for parents

e Focus more on the German perspective than on the EU

e Content quality of the teaching material

e More courses if necessary

e More interactive elements

e What is a method for the authors? METHOD is not a term that should be used
inflationary, especially not in the STEM field

e Accessibility via website

e Presentation could be more modern
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Wie konte das Lehrmarterial oder die Methode des Models verbessen werden?

Was ist Tir die Autoren eine Methoda? METHODE kst kein Begeilf, der nflationdr verwendel werden darf, insbesondede nicht im MINT-Baraich
Zugdnglichkein Dber Website
keing Ahnung

77
gaf auch mehr Kurse

mehr aul dewtschen Blickwinkel ais auf EU ausrichien

bin unsicher

Inhaltliche Quatitat des Lehrmaterials

:_:E'EEE'"J'{]E art kinnte moderner sain
Zusatzliches Matenal fur Eitern anbieten
Kehr mteraktive Elemente

Figure 8: Survey1-LearnSTEM Pedagogical Model-Question 9

Overall, the LearnSTEM Pedagogical Model was rated positively by various people
from the education sector in Germany. The relevance of the teaching content to the
needs of the learners and the appropriateness of the level of difficulty of the teaching
content should be emphasised in particular.

1.3 Evaluation of LearnSTEM Teacher Training Programme
This section summarises the evaluation of the LearnSTEM Teacher Training
Program based on surveys from UPB, Germany.

Respondents

The survey was answered by 29 people from Germany.
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Usefulness of the LearnSTEM Teacher Training Program

The majority of respondents rated the LearnSTEM Teacher Training Program as very
helpful (13) and helpful (15). Only one person did not find the content helpful at all for
planning their STEM lessons.

Inwieweit helfen Ihnen die beispielhaften Lehrplane fir die Planung lhrer MINT-Unterrichtsstunden?
29 Antworten

@ Sehr hilfreich

@ Hilfreich

® Neutral

@ Weniger hilfreich

@ Uberhaugt nicht hitreich

Figure 9: Survey2-LearnSTEM Teacher Training Program-Question 2

14 people explained their responses additionally:

e Inappropriate for the grammar school curriculum

e Suitable for teachers

e Cooperation in MINT is being expanded

e Can be well combined with IT lessons

¢ Aninterdisciplinary approach is encouraged

e Biology is one of the STEM subjects and fits in well here

e These are good examples that serve well as a basis for implementation.

e | plan my lessons according to a clear didactic approach. The things from
LearnSTEM fit in well.

e Lesson planning is well supported.

e Planning always takes place in lesson series and the project documents help
here.

e | hadn't given it much thought at first and orientated myself more towards
subject-specific content.

e We didn't do much about it at university and not even during my traineeship.
It's good that something is coming.

e That's the feeling.

e | only ever adapt my planning to a limited extent anyway.
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Passend fr Lebwkrafis

Foopereton n MINT wird ausgebeut

Kann gut mit dem IT Uniesricht verbenden werden

Ein facheschergreiferndes Ansats wind gedGrdert

e Dintoge mt eires der MINT Facher ung pacsi hier out os Odd

Das sind guie Heispiele, die als Basrs der Umseizung gt dienlich sind

Die Flarmmg memes Unterrichis meache ich nach einesm Haren ddaktischen Yompeben. Da passen sich &= Sachen von LeamSTEM gut =n
[ enplamung wird guit Hi

Planumg erfolgl mmer m Unbemnchiseiben und hies helien die Dokumente des Propekis.

leh hatte da s el waril diles rackgadachl unid mich skes am lachilichen lrkslen arsimien

In de= Lini habsen wir da wenig e gemacht und asch mm Referendarat nicht. Gt dess da mal was kommt

ot wp s Gefihl

bmine Flaniung paiss ich eh oo w1 Pl By reinel ar

Figure 10: Survey2-LearnSTEM Teacher Training Program-Question 3

Improvement of STEM skKkills

The majority of respondents have improved their understanding of teaching in STEM
subjects as a result of the exemplary curricula (51.7% or 15 people), and even
greatly improved (37.9% or 11 people). The understanding of two people improved

only slightly and only one person stated that their understanding

had not improved.

Therefore, it can be assumed that the LearnSTEM teaching materials have improved

understanding of STEM subjects.
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Inwieweit haben die beispielhaften Lehrplane lhr Verstandnis flr den Unterricht in MINT-Fachern

verbessert?

29 Antworten

@ Sehr verbessert
@ Verbesserl

¥ Wenig verbessert
@ Nicht verbessert

Figure 11: Survey2-LearnSTEM Teacher Training Program-Question 4

21 people explained their responses additionally:

I now understand the pedagogical context a little more clearly.

The curricula take into account the work in the project. You have to
consider the interfaces to the national curriculum yourself.

This could even be taught in a foreign language.

Maths and IT are more in focus

I'm a subject teacher and know the content anyway. But there are new
insights into the links to other subjects.

had already worked in STEM

The materials have given me new ideas

Have only now realised the importance

| always saw the subjects in isolation. However, the connections are very
important and always come to light in practical cases.

| already had my first co-operative approaches in my lessons

| can use the videos and presentations directly in my classroom and only
have to adapt a few things to my school.

A curriculum should improve the understanding of teaching in STEM
subjects? Very presumptuous question

| feel more confident about the direction of the lessons.

| had few points of reference so far

| now better understand the link between physics and biology in terms of
climate.

Fit to MINT has been increased

The materials fit in well

The interaction of so many subjects is more difficult than | thought.

| feel a bit more confident.

-10-
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¢ Aninterdisciplinary approach in STEM is probably very important and has
not yet been implemented enough.

¢ | now have the option of accessing an eLearning setting and integrating it
into my programme.

Begriirden Sie lhre Antwart oo varberigen Frage hier

[in Lehrpien sof dos Yerstandos o Urtemich in MISTFachen weibessem™ Sehr annalende Doge
Foazssumg su MINT wurdes el

ich hatie bislang wenig Berugpenkte

b athermatk cnd [T smnd mshr o Folues

di= Matermsiion passen sich gut e

Habe prt ersi die Bedeulung exkanni
histie schon n MINT gearbei=t

Dusch de Matesialion habe ch reue Anregungen erhalien

Ich hatie schon erste kooperative Ansitze in meinsm Uebsrichi
leh b Fachiladiverin uiid kevie e nlalle abivehen Aler es gibit ieue Deiblcke i@ doe Desige fu sederen Chchein
Die Letwgiame berl ok vigern ga die Ausadbenings Prapekl. Die Schvrtatsfsn jum Lendeaiehnpien maiss man sellss beruckaich

lch verstshe nun die padsgogizchen Zusammenhings stwes klus

Dars kommis man ja sogas m Fremsprache enterrichies
leh Tuhite I sichets W a8 s Ausrichilung des Umssachis snigsli
Die Videos urd Prasentsticnes ksen ioh direk bes ma nuteen und msss me wensg an meing Schule sepassen

Ich habe die Miglichken mmaad ein 2L =arning Setting meregreiden und des bei mir 20 inbe grisnsr

Lim Tachwrubergisifandel Ahasts RENT st wohl wels aschitg ursd wad ek moch 2y weneyg umipsasisl
Das Zvssmmenspiel so weler Facher ist schwisrages afs gedachl
Ich hate die Facher anmer shey moliert geselhen. Die Benige sind aber seby wichtig und treten io PracecfEllen momer wester mu Tage.

Ich komime mir etwas sichenss vor

1 verEkehs nun denBEzug reischen Fhyiik und Bio besugich des Klimae b

Figure 12: Survey2-LearnSTEM Teacher Training Program-Question 5

Preparation for STEM lessons

The majority of respondents feel better prepared for the design and implementation
of STEM lessons thanks to the exemplary curricula. Here, 48.3% or 14 people stated
that they felt better prepared, 24.1 % or 7 people even felt much better prepared.
24.1 % or 7 people also feel somewhat better prepared. Only one person stated that
they did not feel better prepared as a result.

-11-
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Inwieweit flihlen Sie sich nach diesen beispielhaften Lehrplanen besser auf die Gestaltung und
Durchfihrung von MINT-Unterricht vorbereitet?

29 Antworten

@ Sehr viel besser vorbereitet
@ Besser vorbereliel
¥ Etwas besser vorbereitet

@ Nich! besser vorbeseitet

Figure 13: Survey2-LearnSTEM Teacher Training Program-Question 6

22 people explained their responses additionally:

By coordinating with colleagues, STEM lessons can be taken into account
much better.

Design is linked to planning and there is now a lot of support for this.

The videos are universally applicable

The structure of the curricula suits my approach and the content complements
each other very well.

| can now see this in a more interdisciplinary way

| can compare my material with that of the PRoject.

The fit with my own teaching materials is clearer

The tool complements my lessons

| now have a didactic basis for implementation

The material from LearnSTEM is available in different languages, which also
helps learners with a migration background.

Nice teaching material that is made available

| now have a wider range of material.

Matches my own documents.

| feel better informed

| didn't have anything yet and now | have the material

You get good new insights into STEM issues and also into the relationship to
chemistry / biochemistry.

| have more material

That's not the focus at the moment

The structure of the LEarnSTEM approach is very easy to combine with
lessons.

As | have been doing this for a long time, | already have suitable lessons.

-12-
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e | got alot of good ideas and inspiration for my lessons.
e | already knew the basics anyway. But it's good to refresh my knowledge and
recognise current issues.

Begriinden Sie e Antwart zur eockerigen Frage hies

lch habss meebs Maleris

ich hatie noch nichts und jetst habe ich das Matens

ich kann da= nun facheribergrefender sehen

Dax istiom Moment nicht so im Folws

Fiilvle mch besss wiiformierd

Habe russ dudakiische Grundlages sur Umigeizung
Passung mef esgenen Uniemichizmmsteriaben st klarer

Dae= Tool engdnzt meinen Uinteerchd

Schdnes Untemchisrmaterial das sur VerGgung gesiel wind
Ik kann mein Matirs] init denen des PRojekls obglechber
Die Videos snd universall emeetzbe

Dusrch Abssimmueng mit Kolleg®mesn izt dern MINT-Untemicht viel besser Rechrung 2u tragen
Die Sarulsur der LERrplane pesst se meinem Ansate und dis inhalle erginren soh oshe gut

Paegl sumenen gigod e Linlerfsger

lch haibe getet smen breiteren Fondus an Material.
Desi Grimdisgen wuszie ich ja =hschon_ Aber ex ist got sufnodfizchen und sktveiles Fragen zu erkenmen

Ich habss sne Rahie van gulen ldeen und Mapirafionss e messn Linisrrichl bekomeman
Die Struliter des LEarnSTEM Snsatres is1 sehr gul mit dem Uinterricht verbimdbes
Das Materisd mes LearnSTEM st n verschiedenen Sprachen vorhanden und des hilft auch bei Lemenden mit Magratiorchntergromnd

Da ach dax ja schon Enger mache kabe ich sigenlich schon passenden Untenmcht

D behorrand man schon guis newes Enblicks in Froger i BINT und auch in den Besug ouf Chormes | Baocbiere,

Gestahumg hing 1ja mit Planung rusammen und da wird man jetz? ganz gu? emerstitet

Figure 14: Survey2-LearnSTEM Teacher Training Program-Question 7

Improvement of the LearnSTEM Teacher Training Program

27 people described possible improvements of the LearnSTEM Teacher Training
Program:

e The objectives are written in a more results-orientated way. Is that what you
want?

-13-
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e These are not national curricula. They don't apply and are more ideas on how
things could be done better.

e Curricula are often very long and are only adopted to a limited extent.

¢ |'m not sure about that.

e | haven't looked closely at the curricula

e Curricula are only useful to a limited extent. It's the preparation of the lesson
that counts.

e Own adaptations are necessary

e | have to adapt the curriculum to the subject even more precisely

e Findability

e More attention could be paid to language skills in connection with STEM.

e Fit with the various curricula of the subjects in the different federal states

e They are orientated towards outcomes, which has only been implemented to a
limited extent in the subject curricula to date

e The teachers at our school usually don't read them at all, but work on the
basis of experience and textbooks.

e Are made to fit

e Fit between what is aimed for in terms of objectives and what the school
authorities require.

e I'm very unsure what is meant by that.

e | can read and understand the curricula well. They can stay that way.

e They are just examples. They have to be adapted to the framework conditions
in the schools and countries.

e They are less in focus than the material

e | don't know

e The subjects are structured differently than a cross-curricular approach would
require.

e The relationship between the curriculum and the curricular lesson structure
could be clearer, but it is the same everywhere.

e are OK

e They are just curricula and not concrete individual lesson plans.

e You could put the subject curricula next to each other and look for overlaps.

e These must be taken into account in the revision of the state curricula.

e This must be anchored in the annual didactic planning of the school.

-14-
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Passung reachen dem, wos an Delen angestiebl wed, wnd dem, was die Schulbebbdrde Torden

lch habe die LehimpiSne necht gessu angesehen

weilh micht genau

die mind seniger im Fakus als das Materio

A, LT il beget it

Eigene Argassurgen snd ndtig

Die Passung des Lehplans ist derch mich auf das Fadh poch genauer sheestimmen

Sw sind nach cutcames susgerchiet, was in den Fachiebrplanen bisher our begrenzt urmgesetst wurde
Lehipliane snd nur begrena miackch. dul de Yorberetung des Untertichts kommt es on

Lefhirplane snd ol sele larg wnd serden snu begren st sulgercimnen

Die Ze=le sind eher ergebnisorentient gesclwishen. st das so gewilnschi?

Ich kann e Lebepline gut lessn und verstehen. Die kiomen so bledben

Da bin ich Sberfragt.

Pazsung na den diversen Lehmpiinen der Facher m den verscheklenen Bondesfander

Sad hal i Beippeptle S musser an de Ralimenbedagungen in den Schubem wnd Landesn sngepasst wedden
Die Lefwer enserer Schubs lessn de meist gar nechi, sondem aibeiien anhend des Erfabmungen urd Lehrbdiches
Zind halt Lebrpliine und keine korkreten Enzelstundenpianungen

D muss o der didakiischen dshre=planung des Schule veranker! werden

Sod passend gemaclhi

Dim milestss ik deh Lindsrn mal bes der Ubei srliciiusg dai Landsdlelinpline besbochsd Mgl wirder

keine Abmong

s de= Sprachenkompetens m Tusammenhang mit MINT kEnnte noch st@rker geschiet werden

ban konmiz mal die FéacherisftrpiEne nebapwinandss gen nd mach Ubescheeidungen suchen

Dey Besug swischen LERrpian wed cmiculamm Uinterrchisaullbau kdmnie kiser wenden sl aber ja uberaldl elwas iberscheedic|
Die g gl pa ancleis girulteseil alg @#in (achibeg elfender Anesty des effoeden

Das smd j= beins nationaksn Lebwpline. Die gelien js nicht und zind sher deen wie man es besser machen kinnte

Da bin ich s=hr unsicher, was damit gement st

Figure 15: Survey2-LearnSTEM Teacher Training Program-Question 8

Suggestions for an effective STEM Teacher Training Program

28 people described possible suggestions for an effective STEM Teacher Training
Program:

e Study of a STEM subject including compulsory didactic modules
¢ Integration into SCHILF

e STEM could be more closely linked to the other subjects

e Strengthen co-operation between teachers

e Adapt material to own lessons

e Training from the state

e Regular STEM workshops would be good

¢ An exchange with IT colleagues would be good

-15-
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e Cooperation with the university would be desirable and free training would be
good. The state can certainly make a contribution here.

e An educational day on STEM could be organised at school.

e Coordination within the educational programme is important.

¢ An NRW working group on STEM would certainly be beneficial here, in which
the materials could be discussed in detail.

e | am active in a digital exchange group on STEM and would like to see
something like this offered more often.

e | would like to receive an eLearning course on STEM from the teacher training
programme in Soost.

e Combination of online and face-to-face programmes

e Workshops, online webinars, discussion forums on STEM

e An online page with further materials would be nice.

e An exchange of materials on the subject would be useful in physics.

e | imagine a co-operation at school and a mentoring and coaching offer would
be great.

e More interdisciplinary offers for networking.

e This should already be taken into account in the first phase and the second
phase of teacher training.

e |It's up to the school management to decide.

e On-site training and online discussions in webinars would be desirable.

e STEM is a good topic on the pedagogical day, but not all teachers are STEM
teachers.

e A one-year training programme on one day a week would be good.

e A free training programme for a week, for example, would certainly be
appealing.

¢ An exchange with teachers and trainee teachers from other schools and
universities is a good start.

e More co-operation and advice from STEM experts

-16-
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kiehr Koopsmatian und Berstung derch MINT-Experten

Figure 16: Survey2-LearnSTEM Teacher Training Program-Question 9

Overall, respondents in Germany rated the LearnSTEM Teacher Training
Programme as (very) helpful in terms of planning, understanding, designing and
implementing their STEM lessons.

1.4 Evaluation of LearnSTEM Online Learning Environment
This section summarises the evaluation of the LearnSTEM Online Learning
Environment based on surveys from UPB, Germany.
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The survey was answered by 20 people from Germany. 14 of them are students and
6 of them are teachers.

Interface of the learning platform

The interface of the learning platform is intuitive to use for the majority of respondents
and they know how to navigate through the learning units and the website. Here,
55% or 11 people fully agreed and 35% or 7 people agreed. One person each voted
for neutral and disagreed.

Die Oberflache der Lernplattform ist flr mich intuitiv zu bedienen. Ich weil, wie ich durch die
Lerneinheiten und die Webseite navigieren kann.

20 Antworten

@ Stimme voll und ganz zu
@ Stimme zu

@ Meutral

@ Stimme nichl zu

@ Stimme Gberhauwpt nicht zu

Figure 17: Survey3-LearnSTEM Online Learning Environment-Question 3

Understanding

Half of the respondents (10) fully agree that the materials are easy to understand and
that they were able to complete a learning unit without any problems. In addition, 40
% or 8 people agreed and 10 % or 2 people remained neutral.
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Die Materialien sind leicht zu verstehen. Ich konnte eine Lerneinheit ohne Probleme abschliefen.

20 Antworten

@ Stimme vall und ganz zu
@ Stimme zu

@ Neutral

@ Stimme nicht zu

@ Stimme Oberhaupt nicht zu

Figure 18: Survey3-LearnSTEM Online Learning Environment-Question 4

Design of the website

Half of the respondents (10) fully agree that the general design of the website is good
and intuitive. In addition, 40 % or 8 people agreed and 10 % or one person
disagreed.

Das generelle Design der Webseite ist gut und intuitiv.

20 Antworten

@ Stimme vall und ganz zu
® Stimme zu

@ Neutral

@ Stimme nicht zu

@ Stmme Oberhaupt nicht zu

Figure 19: Survey3-LearnSTEM Online Learning Environment-Question 5

Practical use

The statement that the respondents would use the learning platform themselves or
for the learning processes of their learning groups was fully agreed by 40% or 8
people, 35% or 7 people agreed, 5% or one person disagreed and 20% or 4 people
remained neutral.
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Ich wiirde die Lernplattform selbst oder fiir die Lernprozesse meiner Schiller*innen / Student*innen
nutzen,

20 Antworten

@ Stimme voll und ganz zu
@ Stimme zu

W Meutral

@ Stimme nicht zu

@ Stimme (berhaupt nicht zu

Figure 20: Survey3-LearnSTEM Online Learning Environment-Question 6

Misfunction of the website

20 people provided additional information on the misfunctions of the website and/or
stated the browser they have used when testing:

Navigation - Edge from Microsoft

Videos - Microsoft Edge

| find the orientation difficult

The presentations were well structured, which we worked on in Edge in the
group

| am a student and have no other students. | need them for this. | did not
recognise

Firefox

Material research - Edge

Enlarge images to decipher legends

| got on well with it. | use Edge

Vote in my group on the videos - We used Edge
Good as it is

Mircosoft Edge

Explorer

Better docking to learning processes

Microsoft Edge

everything works - Mozilla

Use in the media didactics module - Explorer
Opera

Edge

Still unsure when this will be used
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Hat etwas nicht funktionlert? Lassen Sie es uns wissen und erwahnen Sle dabel, welchen Browser Sie genulzl haben.

Zoom bei Abbildungen, um Legenden 2u entziffem

in Orgnung so wie es st

alles klappt - Mozilla

Besser an Lemprozesse andocken

explorer

Edge

Mircosoft Edge

Firetox

Ich finde die Orientisrung schwer

Microsoft Edge

Ich bin Studentin und habe kelne anderen Studenten. Braucht an die dazu. Habe ich nicht erkannt
Bin noch unsicher, wann das eingesetzt wird

Opera

Materialabruf - Edge

Videos - Microsoft Edge

Nutzung im Modul Mediendidaktik - Explorer

Ich konnte gut damit klar kommen. Ich nutze Edge

Mavigation - Edge von Microsoft

Abstimmung in meainer Gruppe lber die Videos - Wir haben Edge genutzt

Die Prasentationen waren gut strukturiert, die wir in Edge in der Gruppe bearbeitel haben

Figure 21: Survey3-LearnSTEM Online Learning Environment-Question 7

Particularly good about the learning platform

19 people gave additional information about what they find particularly good about
the learning platform:

e That you can find everything at a glance
e Presentations and videos

e Content

e Free access to the content

e |s well organised

e |s quite normal

e Accessibility for all

e Is OER and | can use it myself later
e That you are flexible in terms of time
e Clarity

e |tis transparent
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e The easy way to navigate
e The materials and the practical benefits

e The good structure
e structure
e Clear arrangement

e Fitting for the teachers

e Everything is very well done and beautiful
e is something new. It's just digital

Was finden Sie an der Lernplattform besonders gui?

Ubersichtlichkeit

Strukiur

Die Materialien und den praktischen Nutzen

Die leichte Form zu navigieren
Alles sehr gut gemacht und schdn
Sie ist transparent

ist ganz normal

Inhalt

die gute Struktur

Ist gut aufgebaut

ist mal was Neues. Ist hait digital
Passung fir die Lehrkrafte
Zuganglichkeit fir alle
Prasentationen und Videos

Ubersichtliche Anordnung

Ist OER und ich kann sie spater selbst nutzen

Das man alles auf einen Blick findet

Das man zeitlich Nexibel ist

Den freien Zugang zu den Inhalten

Figure 22: Survey3-LearnSTEM Online Learning Environment-Question 8
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Less good about the learning platform

15 people gave additional information about what they find less good about the
learning platform:

e sometimes | had to reload

e That you should relate this to events yourself
e Graphical appearance

e layout

e Non-scrollable presentation

e There is so much information

e That you are obliged to use it

e Very many sections

e That you have to familiarise yourself

e |s just a separate platform again

e More contact options would be helpful

e That you should coordinate in groups

e |'m not sure if the students can implement this
¢ that you sometimes have to click several times
¢ |I'm not sure where this is used. That is unclear to me
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Was finden Sie an der Lernplattform weniger gut?

Wicht blatterbare Présentation

alles prima

weilk ich jetZt nicht

Ist halt wieder eine separate Plattform

Das man sich einarbeiten muss

das man manchmal mehrfach klicken muss

Sehr vele Bereiche

Layout

Graphisches Aussehen

mehr Kontaktmaoglichkeiten wéren hilfreich

Kann ich so gar nicht sagen

Bin nicht sicher wo die eingestetzt wird. Das ist mitunklar
Ich bin nicht sicher, ob die Studierenden das umsetzen kénnen
?

Das man das selsbt auf Veranstaltiungen beziehen soll
Das man sich In Gruppen abstimmen soll

Es sind sehr viele Informationen

manchmal musst ich neu laden

das man vrepflichtet ist sie zu nutzen

weil ich nicht

Figure 23: Survey3-LearnSTEM Online Learning Environment-Question 9

General feedback
18 people gave general feedback:

e STEM is increasingly important for learning education
e Please integrate into more modules

e Could be more intuitive

e Thank you for letting us try this out

e Thankyouis ok as itis

e Fits well for teacher training students

¢ Navigation bar as wide as presentation window

e Good MINT approach. | like it

e |s quite well done
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e This is a helpful project

¢ |s helpful for me as a student

e The materials could be expanded further
e Everything is well designed

e Fits well for learners

e Nice platform

e | don't really like group work

e Good way in the right direction

e If this is fitted in well, it is certainly helpful

Aligameine Rickmeldung

Mavigationsleiste so breit wie Prasentationsfenster
Das ist ein hilfreiches Projekt

achone Plattform

Alles sinnvoll gestalet

D Materialien konnen gemm weaiter ausgebaul werden

Ist hilfreich fir mich als Student

Kdnnte inuitiver sein

Passt gut filr Lemende

Danke 151 Ok 50 wle she (51

Wenn das gut eingepasst wird, 151 das sicher hilfreich
Guter Weg in die richtige Richwng

Passt gut fir Studierende im Lehramai

Bitte in mehr Module inbinden

Ich mag eigentlich keine -?r;lnppnarnpdpn
Guter MINT Ansatz. Gefallt mir

MIMT st fur die Lerherbiidung immer wichtiger
Is1 ganz gut gemachi

Danke, dass wir das mal ausprobieren kannten

Figure 24: Survey3-LearnSTEM Online Learning Environment-Question 10

CE = |

Co-tunded by
the European Union

Overall, respondents are satisfied with the LearnSTEM Online Learning Environment.
Nevertheless, there are some suggestions for improvement that the project partners

should take a closer look at and discuss.
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1.5 Exploitation
For future educational practices to integrate and sustain the outcomes of the
LearnSTEM project, it is crucial to follow up on the feedback that has been reported.

A suggestion was to embed the LearnSTEM Pedagogical Model and Teacher
Training Program into curricula. Therefore, the project and it's outcomes should be
shared with educational bodies to work on aligning the model with national
standards.

Further, the LearnSTEM Pedagogical Model and Teacher Training Program should
continue to be developed and shared within the professional training of educators
and students. There could be workshops at universities, schools and other
educational institutions.

To make the content more adaptable and flexible, it could be opened and shared
explicitly to change the content to different educational settings and age levels. As
the content is openly and freely accessible, this shouldn’t be a huge challenge.

The content could also be added with additional interactive tasks, also in terms of
different educational settings and age levels.

Moreover, the content can be added with different cultural aspects. As the content
was made within a consortium of different countries all over Europe, it could add to
different cultural aspects within the learning and teaching materials.

The dissemination of the project’s results should not come to a stop, they should
continue. The social media channels of the project could be used for that. Also,
educational networks and conferences of the schools and universities could be a
place to share the LearnSTEM outcomes.

A future goal could also be to keep evaluating the LearnSTEM Pedagogical Model,
Teacher Training Program and Online Learning Environment, to make sure that the
materials are up to date and meet the needs of the current demands. At some point,
there could be an evaluation of the long-term effects of the learning platform.

2. Conclusion

In conclusion of the LearnSTEM project with a look at the national evaluation, the
LearnSTEM project received high satisfaction ratings from people from the
educational sector in Germany. Especially the relevance, effectiveness and skill
development of STEM subjects were positively evaluated.

The combination of an interdisciplinary pedagogical model and teacher training
program design was appreciated as it allowed for flexibility in different educational
settings. However, there is a need to enhance the degree of alignment between
curriculum, content depth, interactivity, and practical skills.

The LearnSTEM Online Learning Environment was considered user-friendly, but
navigation, usability, and overall user engagement improvements are recommended.

-26-



Learn STEM

ia, "o Innovative Model of learning STEM Hm -i?f:";’.i'.'?.lil’.’.U...u..

%2 Vi in secondary schools

Based on the national results, the final recommendations are:

e Work with local educational institutions to align standards and curricula to
national requirements.

e Introduce new elements such as deeper technical content, suitable for
different age groups, more interactivity, and real-world relevance.

e Create multiple new formats for training such as online webinars, and
workshops with mentoring to increase preparedness among teachers.

e Long-term impact and effectiveness evaluations should be conducted.

e Continuous development through regular feedback and long-term analysis of
the learning and teaching materials as well as the platform.

e Foster greater adoption through education networks and repositories, and
increase application in other subject areas and levels.

e Networking with teachers of different educational levels to foster long-term
partnerships and professional learning communities. Within these communities
and networks, educators can share their experiences and adapt the content.

e The network can also be expanded through partnerships with policymakers
and other extracurricular stakeholders.
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1. Introduction

This report aims to evaluate the outputs produced in the project, which include the
LearnSTEM Pedagogical Model, the Teacher Training Programme, and the Online Learning
Environment. This report offers a partner-centered perspective, showcasing the successes,
challenges, and lessons learned during the project's implementation. The evaluation will help
assess the effectiveness of the outputs and provide recommendations for improvements.

1.1 Project Overview

The LearnSTEM '"Innovative Model of learning STEM in secondary schools "aims at
enhancing the capacity of secondary schools to foster skills in subjects like science,
technology, engineering, and mathematics using innovative and interactive teaching methods
and approaches, improving students' attitudes and performance in the STEM areas of interest,
exploring effective strategies for captivating students' attention and cultivating their interest in
essential subjects like science, technology, engineering, and mathematics, which play crucial
roles in both the present and the future, permeating all aspects of our lives motivating students
to invest more time and effort into these subjects, recognizing the potential they hold in
shaping their future endeavors. The following outputs were addressed when implementing the
project.

1.1 In Work Package 2, the LearnSTEM Pedagogical Model has been developed,

1.2 In Work Package 3, the LearnSTEM Teacher Training Programme has been developed,
and

1.3 In Work Package 4, the LearnSTEM Online Learning Environment has been developed.

1.2 Evaluation of LearnSTEM Pedagogical Model
Please write a text here to answer questions below:

-Describe how well the LearnSTEM Pedagogical Model worked in fostering STEM
skills in your classrooms. Did it help engage students in STEM subjects?

The LearnSTEM Pedagogical Model has proven to be highly effective in supporting the
development of STEM skills in classrooms. According to the responses received to the
evaluation questionnaires, when asked ""How well did the LearnSTEM Pedagogical Model
support the development of STEM skills in your classroom'', over 92.5% of respondents
selected the option ""Very effectively'' and "'Effectively'’

The feedback also indicates that LearnSTEM has made a significant contribution to increasing
student engagement in STEM subjects. This is due both to its real-world problem-centered
approach, which helps students to see the concrete applicability of theoretical concepts, and to
the interactive and innovative pedagogical methods used.

LearnSTEM, the pedagogical model for innovative learning and teaching in STEM, addresses
the current demand for new pedagogical models as a result of global change. This pedagogical
model provides a didactic framework that can and should be adapted to the specific situation
and context of different schools, regions, education systems and cultures in Europe and
worldwide. STEM focuses on the interrelation and integration between these four domains:
science, technology, engineering and mathematics.
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Therefore, LearnSTEM not only enhances students' understanding of STEM subjects, but also
stimulates their creativity and interest in these fields, having a positive impact on their
education and career guidance.

-Evaluate the relevance and quality of the teaching content. Was it engaging,
appropriate, and aligned with the learning goals?

According to the answers received to the evaluation questionnaires, when asked '"How would
you rate the overall quality of the LearnSTEM Pedagogic Model?'', the majority of
respondents selected the option "Excellent’’, which shows that the model is appreciated for
its well-designed structure, innovative methods and positive impact on the educational
process.

Also, to the question ""How well did the teaching content align with your learning goals for
students?'', more than 97.5% of the respondents answered "'Fully aligned'' and ''Mostly
aligned''. This result confirms that the teaching materials are relevant, well structured and
adapted to the specific needs of the students, facilitating the achievement of the learning
objectives in a clear and effective way.

By combining these two aspects, it can be concluded that LearnSTEM not only provides high
quality educational content, but also ensures a perfect alignment with the learning objectives
set. This contributes to increased student engagement, a better understanding of STEM
concepts and the development of skills needed for real societal challenges.

-Were there any difficulties with the model? If yes, describe them.

For the question "Do you think the level of difficulty of the teaching content was
appropriate for your students?'', the majority of respondents chose the option
"Appropriate'’, indicating that the teaching materials in the LearnSTEM model are well
calibrated to the needs of the students. Of course, the difficulty of the exercises can vary
depending on the level of each class and each student, but the flexibility of the model allows
the content to be adjusted to be both accessible and challenging.

If there were any difficulties, they were more likely to be related to adapting the content to the
level of each class, which is a normal part of any educational process. However, thanks to the
flexibility of LearnSTEM, teachers were able to adjust materials and activities to better suit
the specific needs of their students. This helped to increase student understanding and
engagement in STEM activities.

-Provide any recommendations for improving the pedagogical model.

Although the majority of respondents rated the content difficulty level as ""Appropriate'’,
adjusting the activities to allow more customization to the level of each class could further
enhance the learning process.

Overall, the pedagogical model is well structured and effective, providing a solid foundation
for learning. Providing more flexibility in adapting the model to different learning styles
could also improve its effectiveness. In addition, the inclusion of projects with real-world
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applicability and links to industry could provide students with a clearer perspective on how
the concepts learned apply to everyday life.

-Provide suggestions on how the teaching materials or methodology could be
improved.

One of the strengths of the LearnSTEM model is the integration of relevant and current
themes - Nature, Pollution, Recycling and Climate. These manage to smoothly blend the
challenging issues of global change with STEM concepts in a harmonious way, providing
students with real-world contexts to put their knowledge into practice. Through this approach,
students not only better understand the impact of science, technology, engineering and
mathematics on the world in which they live, but also become more engaged in finding
solutions to society's current problems.

Another aspect that they really enjoyed about this project is the series of mobile games, which
they understand that the project coordinators have carefully selected. These games are a great
way to engage students in STEM learning by giving them an interactive and engaging way to
understand important concepts. In addition, through these games, students are brought closer
to other two topics that are particularly relevant today: renewable energy and artificial
intelligence. Approaching the topics through interactive games not only helps students gain
valuable knowledge, but also stimulates their curiosity and interest in these innovative and
essential fields for their future.

1.3 Evaluation of LearnSTEM Teacher Training Programme
-How useful were the lesson plans created for LearnSTEM Teacher Training
Programme ?

When asked in the questionnaire ""How useful were the example lesson plans in helping you
develop your own STEM lessons?'', the majority of respondents rated the lesson plans as
""Very useful'' and "'Useful''. The lesson plans contribute to more organized learning and
save time, allowing teachers to apply appropriate teaching strategies. They also help them to
be better prepared and more confident when teaching.

Effective lesson planning plays a key role in achieving successful learning outcomes for
students. Well-designed lesson plans not only provide clarity on the objectives of an
instructional module, but also facilitate the implementation of the curriculum into practical
educational activities. In addition, their interactive structure helps to maintain students'
interest throughout the lesson.

Another aspect appreciated by teachers was that these lesson plans provide clear objectives,
step-by-step instructions and practical activities that are easily adaptable to different
educational contexts. They demonstrate effective teaching strategies, such as inquiry-based
learning and hands-on activities, which help to increase student engagement and develop
critical thinking. The lesson plans also highlight the ways in which different STEM subjects
can be integrated, thus facilitating relevant interdisciplinary connections.

Although these lesson plans do not exactly follow the standard format used in Romanian
schools, they are easy to follow and understand. Their clarity and flexibility make them a
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valuable tool for teachers, giving them real support in the teaching process and in adapting the
content to the needs of the students. More attention to differentiated teaching strategies could
help to respond better to the needs of students with different abilities and learning rhythms.

In conclusion, the lesson plans from the LearnSTEM Teacher Training Program are a
valuable tool for teachers, offering a clear and structured approach to STEM teaching.

-Provide suggestions on how the teacher training programme could be improved to
better support teachers.

A successful teacher training program should provide teachers with both relevant theoretical
knowledge and practical opportunities to apply teaching strategies. It is important for the
training to be clearly structured, include interactive methods and encourage the exchange of
good practice between teachers. Also, diversifying the mode of course delivery - through
face-to-face sessions, practical workshops and online resources - can increase the accessibility
and impact of the program. Last but not least, continuous support after completion of training,
through mentoring and additional resources, can ensure more effective implementation of
what has been learned in the classroom.

In this regard, the LearnSTEM project succeeds in integrating a variety of course delivery
methods, combining theory with practice and providing teachers with the tools needed to
successfully implement STEM approaches in their teaching process.

1.4 Evaluation of LearnSTEM Online Learning Environment
-Evaluate the usability of the tools and materials used in the project. Were they user-
friendly for teachers and students?

The materials and tools used in the project were found to be very easy to use by both teachers
and students. To the question "The materials are easy to understand. I was able to complete
a learning unit without any problem'', 100% of the respondents chose "'Strongly Agree'' and
""Agree'’, indicating a high level of accessibility and clarity of the content. The platform was
also considered to be extremely useful, with many teachers and students stating that they
would continue to use it for learning activities.

A particularly appreciated aspect was the possibility to access all content in Romanian, which
facilitates the learning process and eliminates possible language barriers. The platform was
described as intuitive, well-organized and easy to access, and the fact that all resources are
open, without the need to create an account, was seen as a great advantage. In addition, the
option to download the materials gives users the flexibility to work offline or customize them
according to specific needs.

In addition to these aspects, an effective platform should not only be accessible, but also
visually pleasing, with a modern and well-structured interface so that users can quickly find
what they are looking for. In this regard, LearnSTEM has succeeded in creating a user-
friendly and efficient experience that supports both teachers and students in their learning
process.

-Summarize feedback on ease of use, navigation, and accessibility.

e, O Innovative Model of learning STEM Uﬂ -f;fi."é'.f,'fv'ii': o
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The overall feedback on the usability, navigability and accessibility of the platform is very
positive, with the majority of respondents choosing "Strongly Agree" to questions related to
the intuitive interface, the overall look and layout of the site and its usefulness for learning.

One of the most appreciated aspects was the fact that the platform offers unlimited access to
content without restrictions imposed by complicated policies or the need to create an account.
This allowed users to access materials quickly, without unnecessary obstacles.

Also, a significant number of users initially accessed the platform on mobile phones and were
satisfied with its mobile optimization. The website automatically adapts to the screen size,
adjusting its resolution and changing its format to provide a smooth and pleasant browsing
experience. This means that menus, text and buttons are resized appropriately so that users
can explore content without having to zoom or scroll excessively sideways. This optimization
significantly improves accessibility and makes the platform easy to use regardless of device.

-Suggest improvements for the usability of the resources and tools used in the
project.

An important improvement could be to add a dedicated section for feedback and discussion,
where teachers and students can share their impressions of the resources, offer suggestions for
improvement and collaborate to find the most effective ways to implement the materials in the
learning process. This interactive space would encourage the exchange of good practice and
facilitate better adaptation of content to different educational contexts.

Also, although the platform is available in several languages, there are still some texts that
have not been fully translated from English. This does not affect the functionality of the site
and access to essential materials for teachers and students, but a full translation would
contribute to a more fluent and accessible user experience for all users.

A problem was also noticed on the site: when clicking on the "Send message" button in the
contact form, nothing happens. The issue was found when using Google Chrome (version
112.0) on Windows 10. Fixing this would improve the experience for users who want to send
questions or suggestions.

In addition, certain aspects of the platform could be improved, such as adding more advanced
customization options for lesson plans so that teachers can more easily customize them to the
specific needs of their students.

It would also be useful to offer more detailed support for troubleshooting technical problems,
so that users can quickly resolve any difficulties they encounter in using the resources and
tools in the project.

1.5 Exploitation
Discuss how the project outcomes can be sustained and integrated into future
educational practices.

In order for the project results to be sustainable and effectively integrated into future
educational practices, it is essential to invest in continuous teacher training and in maintaining
the accessibility of digital resources.
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An important first step is to organize workshops, webinars and courses to help teachers
understand and effectively use STEM resources. As today's young people are deeply
connected with technology, teachers must be prepared to adapt their teaching methods to
make learning more engaging and interactive. In addition, creating a community where
teachers can share their experiences and learn from each other will help to reinforce the
impact of the project.

At the same time, maintaining free access and constant updating of the platform will ensure
the relevance of the resources over time. Young people are used to searching for information
quickly, learning independently and using digital tools in every aspect of their lives. The fact
that LearnSTEM resources are available online, intuitive and easy to access gives students the
opportunity to learn in a flexible way that suits their modern learning style.

By combining these measures - supporting teachers and providing an accessible and up-to-
date digital platform - the LearnSTEM project can become a sustainable model for integrating
new technologies in education, helping to shape a generation of learners ready for the
challenges of the future.

Evaluate the potential for the tools, methodologies, and resources to be used outside
of the project's initial scope (e.g., for other subjects, by other educational institutions).

The tools, methodologies and resources developed within the LearnSTEM project have great
potential to be used beyond their original purpose, extending to other disciplines and
educational institutions. The platform is based on educational principles inspired by social
constructivism, and is complex, process-oriented, holistic, practical and social. It promotes the
idea that students must become responsible for their own learning, while teachers act as
facilitators, mentors and guides, supporting their development through guidance and
supervision.

Although LearnSTEM focuses on STEM subjects, its methodology can be combined and
adapted for use in teaching other subjects, such as social sciences, the arts or even foreign
languages. The digital resources and interactive approach stimulate critical thinking and
active engagement of students, contributing to applied and effective learning. Moreover,
LearnSTEM does not impose a single rigid methodology, but offers flexible tools that can be
integrated with other educational approaches to respond to different learning styles.

Another major advantage of the platform is its wide accessibility. The fact that it can be used
free of charge, without an account and without restrictions makes it extremely attractive not
only for schools and universities, but also for NGOs organizing educational and recreational
activities or parents who want to have interactive activities at home with their children. In
addition, the platform is optimized for mobile devices, allowing it to be used both in the
classroom and outside the traditional school environment, facilitating flexible and
autonomous learning.

In addition to transmitting knowledge, LearnSTEM emphasizes the development of STEM
skills and competencies, providing a learning environment based on reflection and repeated
practice. Its resources are not just general guides, but tools directly applicable in school
activities, helping teachers to create more structured and effective lessons.

-6-
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In conclusion, LearnSTEM is a valuable educational resource that can be successfully
integrated not only in the formal education system but also in multiple other learning contexts.
The platform's flexibility, constructivist approach and customizability make it an essential
tool for teachers, students and parents who want to combine technology with education to
create a dynamic and engaging learning process.

Suggest opportunities for further dissemination and use of the project's results.

To extend the impact of LearnSTEM and ensure effective dissemination of the results, it is
essential to adopt strategies that exploit both the potential of the platform and the growing
need for innovative Science, Technology, Engineering and Mathematics (STEM) education.
LearnSTEM has been designed as a complex educational tool to improve the quality and
effectiveness of STEM learning in secondary schools through an interdisciplinary, reflective
and real-life problem-solving-oriented approach. Several measures can be implemented to
facilitate its widespread integration and use.

An important first step is to organize teacher workshops and trainings where teachers can
learn how to use the LearnSTEM platform and resources effectively. These training sessions,
held both physically and online, would provide teachers with the necessary support to adopt
modern teaching methods based on experimentation and critical thinking.

Another key direction is to collaborate with NGOs, after-school centres and educational
organizations so that LearnSTEM can be used not only in schools, but also in extra-curricular
activities, science clubs or educational camps. This would help to increase students' interest in
STEM and develop practical skills to prepare them for the future.

For better visibility, there needs to be a stronger digital presence, through the creation of
educational videos and interactive tutorials explaining the use of LearnSTEM resources in
different educational contexts, as well as webinars with STEM experts where teachers and
students can receive practical advice. Also, publishing case studies and examples of good
practice on educational blogs and in specialized publications can demonstrate the
effectiveness and applicability of LearnSTEM methodologies.

Another important aspect is the development of an active user community where teachers and
students can share ideas, resources and experiences of using the platform. The creation of a
discussion forum or a section for feedback and recommendations could help to continuously
adapt the materials to the real needs of the users, thus ensuring a constant improvement of the
platform.

Through these measures, LearnSTEM can become a reference educational tool, used not only
within the initial project, but also by other educational institutions, NGOs and even parents
who want to become actively involved in their children's education. Thus, the project not only
improves STEM learning in schools, but also contributes to a generation better prepared for
the challenges of the future.
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2. Conclusion:
Summarize your overall evaluation of the LearnSTEM project and its outputs.

Offer any final recommendations for the European Evaluation Report based on your
national results.

The LearnSTEM project is a valuable initiative in modernizing STEM education, providing
innovative resources and methodologies designed to improve the quality and effectiveness of
the learning process. By integrating an interdisciplinary, reflective and real-world problem-
solving-oriented approach, the project succeeds in supporting both teachers and students in
developing the knowledge, skills and competences needed for the future.

One of the most appreciated aspects of the platform is its accessibility and user-friendliness,
as confirmed by the positive feedback received from users. Educational materials are
intuitively structured, available in Romanian and can be used without the need to create an
account. In addition, the fact that the resources are open, free and downloadable is a
significant advantage, facilitating their integration in both formal and non-formal
environments.

The teachers particularly appreciated the well-structured lesson plans, which provide them
with a clear framework for organizing their lessons and applying effective teaching strategies.
The LearnSTEM methodology also emphasizes the role of the teacher as a facilitator of
learning, encouraging critical thinking and student empowerment.

Regarding the educational content available on the platform, LearnSTEM offers materials
structured around four major current topics: recycling, nature, climate and pollution. Each of
these themes is developed through four learning units, resulting in a total of 16 interactive
lessons. These lessons include videos, PowerPoint presentations, exercises and lesson projects
ready to be used directly in the classroom or in individual activities. This way of organization
not only makes the educational process more engaging, but also allows students to understand
real environmental issues through a practical and interdisciplinary approach.

From the sustainability perspective, the project offers a flexible platform that can be used and
adapted for other subjects, educational institutions and even extracurricular activities
organized by NGOs or parents. However, an expansion of the user community, together with
improvements such as a discussion forum and a full translation of all materials into all
available languages, could strengthen the project's long-term impact.

In conclusion, LearnSTEM is a well-designed project with a positive impact on STEM
education, providing accessible, modern and relevant resources. Thanks to its well-organized
structure and interactive content, the platform not only supports teachers in the teaching
process, but also motivates students to explore STEM in an engaging way. With wider
promotion and dissemination, this initiative has the potential to become an important
reference for the development of STEM competences at European level.
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Introduction

This report aims to evaluate the outputs produced in the project, which include the
LearnSTEM Pedagogical Model, the Teacher Training Programme, and the Online Learning
Environment. This report offers a partner-centered perspective, showcasing the successes,
challenges, and lessons learned during the project's implementation. The evaluation will help
assess the effectiveness of the outputs and provide recommendations for improvements.

1.1 Project Overview

The LearnSTEM '"Innovative Model of learning STEM in secondary schools "aims at

enhancing the capacity of secondary schools to foster skills in subjects like science,

technology, engineering, and mathematics using innovative and interactive teaching methods

and approaches, improving students' attitudes and performance in the STEM areas of interest,

exploring effective strategies for captivating students' attention and cultivating their interest in

essential subjects like science, technology, engineering, and mathematics, which play crucial

roles in both the present and the future, permeating all aspects of our lives motivating students

to invest more time and effort into these subjects, recognizing the potential they hold in

shaping their future endeavors. The following outputs were addressed when implementing the

project.

1.1 In Work Package 2, the LearnSTEM Pedagogical Model has been developed,

1.2 In Work Package 3, the LearnSTEM Teacher Training Programme has been developed,
and

1.3 In Work Package 4, the LearnSTEM Online Learning Environment has been developed.

1.2 Evaluation of LearnSTEM Pedagogical Model

Please write a text here to answer questions below:
-Describe how well the LearnSTEM Pedagogical Model worked in fostering STEM skills in
your classrooms. Did it help engage students in STEM subjects?

LearnSTEM, the Pedagogical Model for Innovative STEM Learning and Teaching, addresses
the current demand for new models due to global changes. This Pedagogical Model provides
a didactical framework which can and needs to be adjusted to the specific situation and
context regarding the different schools, regions, educational systems and cultures in Europe
and worldwide. STEM focuses on the interrelation and integration between these four topics:
Science, Technology, Engineering and Mathematics (STEM).

LearnSTEM provides pedagogical methods and learning tools for secondary schools to
improve STEM education. This is based on real-world problems and shall stimulate
professional carriers in this direction which can eventually assist in solving real-world
challenges of society.

LearnSTEM is designed to help learners to better understand the impact of the rather‘abstract’
STEM subjects on the real life of individuals and communities, stimulating their

sense of creativity.

-Evaluate the relevance and quality of the teaching content. Was it engaging, appropriate, and
aligned with the learning goals?
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LearnSTEM is intended to stimulate interest, ability and motivation in dealing with different
aspects of STEM and thus, encourage more young people to seek a professional STEM
career.

The Vision of LearnSTEM is to innovate and improve school education in STEM as key
subjects for our future life, work and society. This is been achieved by focusing on the
interrelation of STEM topics, reflective STEM education and pedagogical methodologies.

The Mission of LearnSTEM is to increase the learners' interest in STEM and their STEM
competences (in order to promote a professional career in STEM).

The main goal of LearnSTEM is to improve learning and teaching STEM and in particular the
quality and efficiency of STEM education in secondary schools.

-Were there any difficulties with the model? If yes, describe them.

Using specific tools for creating videos and assessment was a kind of difficulty as not all
partners were familiar with these tools.

-Provide any recommendations for improving the pedagogical model.

LearnSTEM is the Pedagogical Model for Innovative STEM Learning and Teaching. It is a
general and holistic framework for improving learning and teaching of Science, Technology,
Engineering and Mathematics (STEM) in secondary schools. Learn STEM combines
innovative key learning skills and competences:

1. Empathy and motivation

2. Self-regulated learning and learning how to learn

3. Critical thinking and media literacy

4. System thinking and problem solving

5. Exploration and experiments

6. Learning cycles and repeated training of basic knowledge and skills

7. Creativity

These principles should be applied and implemented for all LearnSTEM activities, however
with different relative contributions.

Pedagogical Model should support the development of teachers in the way of establishing a
positive classroom atmosphere and having lessons are well-structured.

-Provide suggestions on how the teaching materials or methodology could be improved.

It could be suggested for improving the teaching-learning process regarding strategies that
address both teaching methods and student engagement to introduce a more Collaborative
Learning, by the way of working in Group Projects as it fosters teamwork through
collaborative assignments that require students to work together.
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1.3 Evaluation of LearnSTEM Teacher Training Programme
-How useful were the lesson plans created for LearnSTEM Teacher Training Programme ?

They were very useful as it is essential to include key topics and activities in lesson plans in
order to ensure that the students gain a comprehensive understanding of the subjects.
Additionally, it is important that lesson plans were structured in an engaging manner that keep
the learners interested.

These lesson plans are a teacher's daily guide for what students need to learn, how it will be
taught, and how learning will be measured. Lesson plans help teachers be more effective in
the classroom by providing a detailed outline to follow each class period.

It is clear that lesson planning is an essential contributor to effective teaching and learning and
is therefore a key element of professional practice.

They help in organized teaching and save time. They allow teacher to apply appropriate
strategy. Teacher is more prepared and confident while teaching the lesson.

Effective lesson planning contributes to successful learning outcomes for students in several
ways. These well-designed lesson plans help students and teachers understand the goals of an
instructional module and also allow the teacher to translate the curriculum into learning
activities.

-Provide suggestions on how the teacher training programme could be improved to better
support teachers.

Teaching teachers is paramount to the great performance of an educational institution. While
designing successful teacher training programs for teachers means something different to
everyone, establishing the basics from the very beginning, providing relevant courses,
diversifying delivery, promoting collaboration and offering continuous support, are among the
things every teacher training program organizer must consider if they want to ensure the
program will have positive results.

1.4 Evaluation of LearnSTEM Online Learning Environment

-Evaluate the usability of the tools and materials used in the project. Were they user-friendly
for teachers and students?

The tools and materials were positive to use, as they were:
e well-designed, easy to learn, easy to use
e simple to navigate and have a well-designed layout
e casily accessible from all places and open to everybody
e transparent (tool does not hinder, frustrate the user)
e used as up to date support for the course, not as a replacement of lessons and
e relevant to the lesson and tied into the specific course structure and content.
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-Summarize feedback on ease of use, navigation, and accessibility.

An analysis of all student and teachers comments suggested that they favoured using tools and
materials primarily because they were:
e convenient
e accessible 24 hours a day, 7 days a week
e flexible in terms of accessing information in different languages and from all locations
and
e supportive of their learning

-Suggest improvements for the usability of the resources and tools used in the project.

It is important to ensure and provide training and support of instructors and students in tool
application, implementation and use. Students should have the opportunity to choose which
assessment tool to use among a wider variety.

Developments in STEM are deeply rooted in today’s challenges and at the same time focus on
the future. Young people are born researchers: they are specialized in constantly exploring

the world they live in. LearnSTEM acknowledges this natural urge and directs them towards
deepening insights and finally a potential STEM specialization through a better learning
process and a customized career choice. A main subject of interest these days is robotics.
Robotics education provides learners with practical experiences for understanding mechanical
and technological systems and languages. It helps to adapt to constant changes driven by the
complex environment and to utilize knowledge in real-world situations across time, space and
contexts. In addition, along with the growing attention to STEM education, robotics has been
suggested as an innovative solution. Regardless of the economic and social needs for new
types of innovative and knowledgeable citizens, robotics can easily gain the attention of
scholars as a means of empowering learners and providing authentic learning. By allowing
learners to engage in these process-oriented learning experiences of robotics, learners can

take initiative roles as co-constructors of learning, not as passive knowledge receivers or
technology consumers.

1.5 Exploitation
Discuss how the project outcomes can be sustained and integrated into future educational
practices.

As sustainability is the ability of a project to continue its mission far into the future and all
projects have to end eventually, but the project impact should continue and as it is widely
accepted that there is no more powerful transformative force in the world today than quality
education that empowers people to determine their own destiny, it is crucial to apply
LearnSTEM for qualifying future professionals (secondary school students) able to support
the digital transformation of European companies exploiting the advantages offered by IoT
technology. Here, we can profit from the learners' experiences, knowledge and skills already
gained in the past and build more knowledge, skills and competences through experiments

4-
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and learning activities which are present in learners' daily life guaranteeing human
interactions and emotional involvement. Investment in quality education is an investment in
our future. It has the potential to change the way we learn and improve the quality of life for
people across the globe.

Evaluate the potential for the tools, methodologies, and resources to be used outside of the
project's initial scope (e.g., for other subjects, by other educational institutions).

LearnSTEM is the Pedagogical Model for Innovative STEM Learning and Teaching that
comprises a general and holistic framework for improving learning and teaching of Science,
Technology, Engineering and Mathematics (STEM) in secondary schools. Learn STEM can
and needs to be adjusted to the specific educational situation and context.

LearnSTEM can be considered a combination and adaptation of the educational theories and
positions based on social constructivism focusing on the following characteristics:

» Complex

* Process-oriented

* Holistic

* Practical

* Social

We believe that learners should become the owners of their own learning processes and that
the role of teachers needs to change: teachers should facilitate such learning processes and

act as coaches. In addition, they also should guide and supervise the learning process.
Furthermore, LearnSTEM can be combined with other approaches and methodologies to

learn and teach STEM and is not the only suitable approach to be followed.

LearnSTEM provides teachers with not only general guidelines but rather tools for their
practical school education in STEM.

LearnSTEM objectives consist of three elements: knowledge, skills and competences.
Learners gain STEM knowledge and build STEM skills. Through reflection and repeated
training, they build STEM competences based on assimilation and accommodation. Learners
can use and demonstrate their knowledge and skills in daily life and successfully apply their
assimilated competences in new situations. LearnSTEM incorporates the complexity of
STEM learning activities. Besides a variety of competences learners develop a growing
mindset.

LearnSTEM connects the world of learners with our society and provides insights into the
complex relations between science, technology and society. This includes professional
perspectives for scientists and engineers.

Thus, LearnSTEM meets the demands of the society for independent and well-educated
citizens as well as for future innovative professionals working in STE

Suggest opportunities for further dissemination and use of the project's results.

We need innovative and better school education in Science, Technology, Engineering and
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Mathematics (STEM) as key sectors for our future life, work and society. Our European
Partnership LearnSTEM focuses our interrelation and integration in cross-disciplinary and
reflective STEM education and pedagogical methodologies. Main goal of LearnSTEM is to
improve the quality and efficiency of STEM learning in secondary schools. Consequently,
LearnSTEM is increasing the pupils' interest in STEM and building STEM competences.
Therefore, Learn STEM designs and provides pedagogical methods and tools for secondary
schools to explore and solve real life questions. Thus, LearnSTEM supports and contributes to
the key objective of the European Education and Training 2020 Strategy (ET 2020) that fewer
than 15% of 15-year-olds should be under-skilled in reading, mathematics and science.
Moreover, the LearnSTEM project also addresses the need to enhance knowledge of and
about science as a precondition to prepare Europe’s population to be actively engaged,
responsible citizens as well as conversant with the complex challenges facing society. In the
PISA study 2015, most students expressed a broad interest in science topics and recognised
the important role that science plays in their world; but only a minority reported their
participation in science activities. In addition, teachers still declare they need more
professional development linked to tailoring, diversifying, and innovating teaching practices.
Thus, LearnSTEM is strengthening secondary schools' capacity to develop skills in subjects
such as science, technology, engineering and mathematics through innovative and interactive
pedagogical methods and approaches. Therefore, LearnSTEM designed and provided
practical instruments and online tools for secondary schools and their teachers and pupils to
explore and solve real life questions.

1. Conclusion:

Summarize your overall evaluation of the LearnSTEM project and its outputs.

Offer any final recommendations for the European Evaluation Report based on your national
results.

Learn STEM is based on general theories, models and principles about learning. They have
been combined and integrated for an innovative pedagogical model. The Pedagogical Model
is based on a general teaching methodology and didactical aspects and supports the guiding
principles of STEM, namely the understanding of phenomena as well as exploring possible
solutions for a given problem.

LearnSTEM is also built on practical experiences for different types of school education
systems which have been reviewed and analyzed. Furthermore, it benefits from experiences
of learners, who are interested in STEM and of university students starting study courses in
STEM.

LearnSTEM shall not replace valuable and successful educational traditions and methods, but
enhance them by adding an innovative methodology which can be used and applied in STEM.
As a theoretical concept, it can also be transferred and adjusted to other fields and contexts,
such as social sciences etc.
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1. Introduction

This report aims to evaluate the outputs produced in the project, which include the
LearnSTEM Pedagogical Model, the Teacher Training Programme, and the Online
Learning Environment. This report offers a partner-centered perspective, showcasing
the successes, challenges, and lessons learned during the project's implementation.
The evaluation will help assess the effectiveness of the outputs and provide
recommendations for improvements.

1.1 Project Overview

The LearnSTEM "Innovative Model of learning STEM in secondary schools "aims at
enhancing the capacity of secondary schools to foster skills in subjects like science,
technology, engineering, and mathematics using innovative and interactive teaching
methods and approaches, improving students' attitudes and performance in the STEM
areas of interest, exploring effective strategies for captivating students' attention and
cultivating their interest in essential subjects like science, technology, engineering, and
mathematics, which play crucial roles in both the present and the future, permeating
all aspects of our lives motivating students to invest more time and effort into these
subjects, recognizing the potential they hold in shaping their future endeavors. The
following outputs were addressed when implementing the project.

1.1 In Work Package 2, the LearnSTEM Pedagogical Model has been developed,

1.2 In Work Package 3, the LearnSTEM Teacher Training Programme has been
developed, and

1.3 In Work Package 4, the LearnSTEM Online Learning Environment has been
developed.

1.2 Evaluation of LearnSTEM Pedagogical Model

Situated in Potenza, EURO-NET is a not for profit organisation that works with young
people and students. As association EURO-NET engaged different students in the
events, goals and activities of the project Learn STE, giving them the opportunity to
learn very important competences in the project sector and raise awareness in STEM
education. We did not find any difficulty with the model so we do not have
recommendations or suggestions to improve.it

1.3 Evaluation of LearnSTEM Teacher Training Programme

The lessons created for LearnSTEM Teacher Training Programme were condired very
interesting and useful.Who had the possibility to follow them appreciated them a lot
and suggested to share them as much as possible on educational school systems in
the various countries. We received alo the suggestion to develop these activities in all
possible schools interested to STEM education.
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1.4 Evaluation of LearnSTEM Online Learning Environment

The usability of the tools and materials used in the project is very good and they appear
as user-friendly for teachers and students and also considered as really accessible for
the navigation online. No suggestions received.

1.5 Exploitation

The outcomes developed into the project Learn STEM should be integrated into the
educational annual plan of all the schools interested to obtain and reach the project
goals and objectives. Methodologies and tools developed can be, in fact, an important
resource for providing benefits to STEM educational system and especially for the
students/beneficiaries. It is really important to promote all the project results and tools
at regional and national level and also at internal level to permit other schools or
oranisations to have the opportunity to use them. So it is important to promote them
using articles on media, newsppares, social media, ePale, etc.

2. Conclusion:

We can say that the project tools and the structure of the methologies used were really
appreciated and the evaluation from the interested stakeholders and teachers was very
good. They suggested to promote the project and its tool as much as possible.
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1. Introduction

This report aims to evaluate the outputs produced in the project, which include the
LearnSTEM Pedagogical Model, the Teacher Training Programme, and the Online
Learning Environment. This report offers a partner-centered perspective, showcasing
the successes, challenges, and lessons learned during the project's implementation.
The evaluation will help assess the effectiveness of the outputs and provide
recommendations for improvements.

1.1 Project Overview

The LearnSTEM "Innovative Model of learning STEM in secondary schools "aims at
enhancing the capacity of secondary schools to foster skills in subjects like science,
technology, engineering, and mathematics using innovative and interactive teaching
methods and approaches, improving students' attitudes and performance in the
STEM areas of interest, exploring effective strategies for captivating students'
attention and cultivating their interest in essential subjects like science, technology,
engineering, and mathematics, which play crucial roles in both the present and the
future, permeating all aspects of our lives motivating students to invest more time and
effort into these subjects, recognizing the potential they hold in shaping their future
endeavors. The following outputs were addressed when implementing the project.

1.1 In Work Package 2, the LearnSTEM Pedagogical Model has been developed,

1.2 In Work Package 3, the LearnSTEM Teacher Training Programme has been
developed, and

1.3 In Work Package 4, the LearnSTEM Online Learning Environment has been
developed.

)‘; Innovative Model of learning STEM Bﬂ -5:';
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1.2 Evaluation of LearnSTEM Pedagogical Model

Situated at the Cappadocia region, Ahi Evran Anadolu High School is in the heart of
Turkey, Kirgehir. We are a state secondary school in Kirsehir, which is a city with the
population of 250 thousand citizens. There are 28 class units and a total of 585
students between 14 and 18 years old. Our students are very fluent in English and
German.

With this project, first of all, the partner institutions were introduced to Erasmus
opportunities, interacted with different cultures, gained a European dimension
institutionally, and developed by enriching themselves with the experiences of
different countries in  applications related to the project subject.
Each partner has a plan to equip its students with Sustainable Living skills and has
unique STEM activities and event plans designed as a solution to Sustainable
Development Goals.

We wanted to raise awareness through STEM education on this path we set out to
improve the competencies of our students at partner institutions and to ensure that
our students have high digital skills, are environmentally sensitive, and are
academically and culturally successful. We believed that thanks to our project, we
reached the educational capacity to meet the needs of the digital age and strengthen
our education and training activities on a European scale.

We implemented the project as a transnational project in order to share our
successful work and experiences, observe and compare trainings and transfer the
best practices to our own schools. As project parther KIRSEHIR AHI EVRAN , we
met our most important need, which is to increase the success rate in Mathematics
and Science courses, with this project.

1.We collected some learning resources and materials which already exist in partner
country concerning the Climate topic.

Topic 4 Climate by Ahi Evran Anadolu Lisesi

2.We as a school found the Good Practice Examples of Innovative STEM Learning in
Turkey

3. We had written the report ‘Existing learning resources and materials for the
learning units ( Climate’ for TURKIYE’ We collected some learning resources and
materials which already exist in our country concerning the topic we are responsible
for. Also we translated into our national language as well as in English language.

4 We prepared our topic related materials and learning units below:

* Video about the experiment real part and video scribe part,

2.

111111
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* Presentation with the subject-related backgrounds
* Interactive H5P- tasks

* Additional Learning Materials and youtube videos

5. Learn STEM wants to define the needs of STEM teachers and to design a
Teachers’ Training Programme that will help to meet those needs.Therefore, Learn
STEM conducts the surveys for teachers based on the scientific research.Learn
STEM Surveys had already been done by Our schooll with 12 teachers.We collected
data carrying out these forms and reported the results to NEU.

6.We participated to the teacher training programme

In addition, our project contributed to the adoption of Digital Transformations and
Digital Technologies and Innovative and Open Pedagogies, which are among the
Erasmus+ new term priorities.

Additionally, with the activities we carried out in the project, we managed to raise
awareness about Climate Change, one of the most important problems of the EU and
the world.

Learn STEM PROJECT is based on educational theories and positions and focuses
mainly on the following five characteristics of the learning process:

» Complex

* Process-oriented
* Holistic

* Practical

» Social

Results
For students;

*They gained the ability to use technology resources with a focus on self-
management and problem solving.

*We increased their success in Science and Mathematics courses.

*We enabled them to produce solutions to environmental and climate problems.

-3-
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*We contributed to the development of cultural and foreign language skills.

*With the development of their competencies, they were able to make their own
games.

*They have reached a level where they can produce solutions against environmental
and climate change problems.

*Their communication skills were enriched and they adapted to technological
developments more easily.

For teachers;
1. STEM activities and lesson plans have been prepared for curriculum integration.

2. Professional development of teachers regarding the STEM approach was
provided.

3. Sustainable consumption behavior of students has increased by 30%.

1.3 Evaluation of LearnSTEM Teacher Training Programme
-How useful were the lesson plans created for LearnSTEM Teacher Training
Programme ?

-Provide suggestions on how the teacher training programme could be improved to
better support teachers.

Participating in the project teachers from the school have attended Erasmus+
courses on STEAM teaching and they wanted to apply their knowledge into practice
and to share them on an international level. We have used ready-made STEAM Kkits
and by this project initiation we accepted the challenge to design such activities on
their own. By doing so, the were were able to match the activities not only to the
curriculum, but also to students needs. From our experience in the past, schools and
teachers acknowledge there is a real need of changing and adapt teaching methods
and curricula, but they are given only theoretical framework and lack the practical
know-how on how to implement that in their schools. By applying for this project,
participating teachers were given a chance to compare their STEAM teaching
activities to the ones of their colleagues from abroad and thus to estimate the real
added value and effectiveness of the STEAM lessons. This project was initiated in
order to help teachers from participating schools to understand what are the main
challenges but especially the advantages of implementing such innovative activities
as well as to share the results on an international level.

1.4 Evaluation of LearnSTEM Online Learning Environment
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-Evaluate the usability of the tools and materials used in the project. Were they user-
friendly for teachers and students?

-Summarize feedback on ease of use, navigation, and accessibility.

-Suggest improvements for the usability of the resources and tools used in the
project.

We prepared our topic related materials and learning units( Climate) below:
* Video about the experiment real part and video scribe part,

* Presentation with the subject-related backgrounds

* Interactive H5P- tasks

* Additional Learning Materials and youtube videos

This MOOC aimed to tackle the need for more complete multidisciplinary learning
activities, and for the acquisition of 21st-century skills by introducing the participants
to STEAM education.

We learned how to involve students in useful and stimulating learning activities, in
which Science, Technology, Engineering, and Mathematics (the basic components of
STEM education) connect with the Arts in a broader sense.

Through MOOC, students can explore and experience the relationships between
school subjects and real life, and have more chances for cross-disciplinary dialogue,
inquiry, and problem-solving.

In this MOOC , participants acquired a practical understanding of what STEAM really
is, how it differs from STEM, and how their own learning environments
could incorporate STEAM activities effectively.

Participants explored STEAM-style exercises.

Intellectual Output 3 (IO 03) consists of five activities: Design of the Learn STEM
learning environment architecture (IO 03-A1), Development of the technical
functionalities of the Learn STEM online learning environment (10 03-A2), Integrate
the training contents, delivery and assessment tools, and inquiry learning package in
the Learn STEM online learning environment (IO 03-A3), Testing of technical
functionalities (I0 03-A4) and Validation of the Learn STEM online learning
environment (IO 03-A5).

The output of 10 02 was coordinated by the German team IK and Pwith the support
of all partners providing their contributions based on their expertise and based on the
agreed methodological approach (design template, design groups, national testing
and consultation workshops, live events and final survey). The coordinator Open
University of the Netherlands was realizing the complete development (IO 03-A2) and
integration (IO 03-A3) of the Online Course including the creation of all learning
materials and the six videos. The other partners contributed to the design of the
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Online Course in shared responsibilities and group work collaboration as presented
in the following table:

Topic 1 Recycling
Topic 2 Pollution by IEK Kavalas
Topic 3 Nature Yusuf Demir Bilim ve Sanat Merkezi

Topic 4 Climate by Ahi Evran Anadolu Lisesi

1.5 Exploitation
Discuss how the project outcomes can be sustained and integrated into future
educational practices.

Evaluate the potential for the tools, methodologies, and resources to be used outside
of the project's initial scope (e.g., for other subjects, by other educational institutions).

Suggest opportunities for further dissemination and use of the project's results.

All the teachers who participated in the study stated that STEM applications have a
positive advantage of the education used.Teachers stated that they had difficulty
involving STEM training in their lesson plans. Teachers want to integrate STEM
training into the course process, but they state that they face time problem due to the
intensity of the curriculum. For this reason, it is seen that they do not have theoretical
concepts to use the concepts they know theoretically, causing what they cannot
adapt to STEM training to the course processes. It was seen that most teachers
comprehend the importance of STEM education and have positive opinions on STEM
education, but the theoretical and practical knowledge is not sufficient.

It is seen that teachers need a better education and more practices in order to
achieve the purpose of STEM education and to provide the benefits of STEM
education to their students.

2. Conclusion:
Summarize your overall evaluation of the LearnSTEM project and its outputs.

Offer any final recommendations for the European Evaluation Report based on your
national results.

Many of the teachers who participated in the study know the word STEM. Our other
teachers state that they are aware of this word during in -service training. Teachers
stated that after Stem training, their awareness increased and that they have better
comprehend the concept of STEM.

The opinions of the teachers are also expressed by the teachers that it is not easy to
prepare and implement the STEM plan and that the number of examples for
applications are limited.
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The teachers who participated in the Project stated that engineering skills give life
skills (creativity, critical thinking communication) to the educational process.

The teachers who participated in the Project stated that engineering skills give
engineering skills (product -formation invention and innovation) to the educational
process.

Teachers think that engineering design skills can be integrated into the teaching
process of the Science course, and most of them express their time limitation as a
disadvantage. In addition to time restriction, lack of materials and crowded classes
are the disadvantages expressed by teachers.

The recommendations of teachers:

STEM training should start in preschool period; the necessary arrangements should
be made by providing sufficient opportunities and quotas should be reduced. Many of
the teachers stated that they could not establish a relationship between the concepts
of engineering and teaching before STEM education and defined the concept of
engineering as “technical knowledge. However, after STEM training, they stated that
they could connect between the concepts of engineering and teaching.

Teacher's views on teaching processes of the development of engineering skills
enhances entrepreneurship skills, enables the learning of multi -faceted and critical
thinking and enables them to produce creative solutions to the problems
encountered. Considering all the findings, it is seen that teachers are willing to open
to innovations and will be willing to Stem applications. All teachers think that STEM
education is advantageous, necessary, and different from other applications.
Teachers stated that STEM education contributes to daily life, develops problem
solving skills, provides permanent learning, and develops students' critical thinking
and creativity skills. Learn STEM: Innovative STEM learning in schools
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1. Introduction

This report aims to evaluate the outputs produced in the project, which include the
LearnSTEM Pedagogical Model, the Teacher Training Programme, and the Online
Learning Environment. This report offers a partner-centered perspective, showcasing
the successes, challenges, and lessons learned during the project's implementation.
The evaluation will help assess the effectiveness of the outputs and provide
recommendations for improvements.

1.1 Project Overview

The LearnSTEM "Innovative Model of learning STEM in secondary schools "aims at
enhancing the capacity of secondary schools to foster skills in subjects like science,
technology, engineering, and mathematics using innovative and interactive teaching
methods and approaches, improving students' attitudes and performance in the
STEM areas of interest, exploring effective strategies for captivating students'
attention and cultivating their interest in essential subjects like science, technology,
engineering, and mathematics, which play crucial roles in both the present and the
future, permeating all aspects of our lives motivating students to invest more time and
effort into these subjects, recognizing the potential they hold in shaping their future
endeavors. The following outputs were addressed when implementing the project.

1.1 In Work Package 2, the LearnSTEM Pedagogical Model has been developed,

1.2 In Work Package 3, the LearnSTEM Teacher Training Programme has been
developed, and

1.3 In Work Package 4, the LearnSTEM Online Learning Environment has been
developed.

1.2 Evaluation of LearnSTEM Pedagogical Model

LearnSTEM Pedagogical Model has been highly effective in developing STEM skills
in classrooms. This model has provided students with various opportunities to
enhance their thinking skills in science, technology, engineering, and mathematics
(STEM). Particularly for gifted individuals, who have high potential in multiple areas,
the model has been beneficial in supporting problem-solving, creative thinking, critical
thinking, and overall higher-order thinking skills. Additionally, students have started to
show increased interest in STEM subjects. The model has played a supportive role in
enhancing students' engagement in learning processes by connecting them with real-
world problems. Teachers have benefited from the model by offering more interactive
and hands-on lessons, which have encouraged students' interest in STEM subjects.
Another significant advantage of the model is that it provides students with
opportunities to understand the relationships between STEM disciplines. Knowledge
and skills in STEM subjects offer students substantial advantages for their future
careers. Especially those aiming for technical fields have shown strong interest and
commitment. However, some students still face challenges in STEM subjects, but the
model helps them overcome these difficulties. LearnSTEM Pedagogical Model has
contributed to fostering a deeper understanding of STEM and encouraging students
in these fields.
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-Evaluate the relevance and quality of the teaching content. Was it engaging,
appropriate, and aligned with the learning goals?

The teaching content has been designed in a highly appropriate and high-quality
manner to help students achieve their learning goals. By presenting fundamental
STEM concepts in a clear and comprehensible way, the content has captured
students' interest. Since it was developed considering age and developmental
characteristics, it has been beneficial. Fully aligned with learning objectives, the
content balances both theoretical and practical knowledge effectively. Interactive
elements that encourage students' active participation have enabled deeper learning.
The integration of audiovisual elements has made the content more engaging,
increasing students' motivation and strengthening their commitment to learning.
Additionally, the content has been diversified to cater to different learning styles,
incorporating videos and various resources. Each STEM subject has been presented
in a way that maintains students' interest, supported by real-world examples and
activities such as experiments that can be easily conducted at home. The learning
materials have been designed to enhance students' critical thinking and problem-
solving skills. The quality of the content has been reinforced through strong visuals
and applications that solidify students' conceptual understanding. Overall, the
program's content has enriched both the teaching process and students' learning
experiences, successfully helping them achieve their goals.

-Were there any difficulties with the model? If yes, describe them.

Naturally, any newly introduced educational program may have some shortcomings.
It is expected that teachers, students, and other stakeholders may face challenges
during the implementation process. One of the primary difficulties is that
implementing teachers may not initially have sufficient experience in utilizing all
aspects of the model effectively. Additionally, classroom challenges such as a lack of
technology, internet access, and materials have been other obstacles. Students'
interest in STEM subjects has varied over time, with some disciplines attracting more
attention than others. Another factor influencing the process has been students'
motivation levels toward learning new concepts.

-Provide any recommendations for improving the pedagogical model.

Providing more training and guidance for implementers is one of the most critical
aspects of improvement. To help teachers use the model more effectively,
comprehensive and efficient initial training, as well as continuous support, should be
provided. A rapid and effective support mechanism should be established to address
encountered difficulties. Furthermore, creating a platform where teachers can share
their experiences and learn from each other would be beneficial. Classroom
technology and material deficiencies should be addressed to enable more effective
STEM lessons, and digital tools and multilingual resources should be expanded. To
help students adapt more easily to the active learning processes required by the
model, they could initially be supported with simpler and more effective methods. A
gradual approach, moving from simple to complex, could be beneficial. More
interactive and visual materials could be incorporated to increase student

2.
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engagement. Real-world examples related to STEM subjects could be expanded to
enhance students' interest. To promote a sense of ownership, students could be
encouraged to create and share their content. Additionally, offering more
personalized learning opportunities would allow students to progress at their own
pace. By increasing the model's flexibility, solutions tailored to different classroom
dynamics could be developed. Finally, regularly collecting feedback from students
and teachers would ensure the continuous improvement of the model.

-Provide suggestions on how the teaching materials or methodology could be
improved.

Teaching materials should be further diversified to align with students' interests and
needs. Adding more visual and interactive content could increase student
engagement. By utilizing digital tools, simulations, and artificial intelligence
applications, abstract STEM concepts could be made more concrete, allowing
students to gain practical experience. To enhance accessibility, a variety of resources
catering to different learning styles should be provided. Incorporating game-based
learning strategies and competitions could encourage active student participation.
For example, digital content that involves games or challenges could be integrated.
Additionally, teaching materials should include more project-based, hands-on
activities that promote problem-solving and research skills. The teaching
methodology should adopt a student-centered approach, enabling students to learn
at their own pace and explore subjects in depth. This way, both fast and slow
learners can progress at their own speed without feeling overwhelmed or
disengaged. Including up-to-date STEM developments in the curriculum could further
enhance students' interest. Support should be provided for free access to global
STEM resources. Digital assessment tools and surveys could be used to monitor
student progress and provide feedback. Personalized student dashboards and
tracking mechanisms could be developed. Moreover, a feedback system for teachers
should be established to ensure continuous evaluation and updates to teaching
materials and methodologies.

1.3 Evaluation of LearnSTEM Teacher Training Programme
-How useful were the lesson plans created for LearnSTEM Teacher Training
Programme ?

The teacher training program conducted within the scope of the LearnSTEM project
has been designed to enhance the effectiveness of STEM education. This evaluation
examines the benefits of the developed lesson plans and identifies areas for
improvement to better support teachers. The lesson plans developed as part of the
LearnSTEM teacher training program have been designed to help teachers
implement the STEM approach in their classrooms. The benefits of these lesson
plans can be summarized as follows:

o Student-Centered Learning Environments Were Provided: The lesson plans

have made STEM learning more effective by offering students opportunities
for problem-solving, creative thinking, and collaboration.

-3-

llllll



ot “, Learn STEM
ia, 0O Innovative Model of learning STEM Hﬂ -g:;-';"-;:;;; —
“&r / in secondary schools

W V3 Ly ¢

e Interdisciplinary Approach Was Strengthened: Connections between science,
technology, engineering, and mathematics subjects were made more explicit,
enabling a more meaningful and integrated learning experience.

o Applicability Increased: Based on feedback from teachers in different
countries, the lesson plans have been designed to be adaptable to various
educational systems.

e« Technology Use Was Encouraged: The integration of digital simulations,
coding applications, and virtual laboratories has been supported in the lesson
plans.

o Student Engagement Increased: The implementation of STEM-focused lesson
plans has resulted in increased student interest and motivation in the
classroom.

-Provide suggestions on how the teacher training programme could be improved to
better support teachers.

To enhance the support provided to teachers within the LearnSTEM training
program, the following improvements are recommended:

e Flexible and Modular Lesson Plans Should Be Provided: Lesson plans should
be made modular to facilitate easier adaptation to different curriculum
structures. This would allow teachers to select and implement sections that
best fit their lesson schedules.

e More Hands-On Training Should Be Provided: To enable teachers to
effectively apply the lesson plans in their classrooms, more workshops and
hands-on training opportunities should be offered.

e Guidance and Mentorship Support Should Be Increased: A mentorship
network should be established to assist teachers in overcoming challenges
they face when implementing STEM applications, even after completing the
training program.

e Access to Resources and Equipment Support Should Be Provided: Schools
facing material and equipment shortages for STEM activities should be offered
low-cost alternative materials, and teachers' access to resources should be
expanded.

e Continuous Support Should Be Offered via Digital Platforms: Online training
modules, Q&A panels, and platforms where teachers can share their
experiences should be developed.

e Greater Focus on Real-World Problems Should Be Encouraged: Lesson plans
should include more projects that encourage students to use STEM skills to
solve environmental and social issues.

1.4 Evaluation of LearnSTEM Online Learning Environment

-Evaluate the usability of the tools and materials used in the project. Were they user-
friendly for teachers and students?

The ability to use the online learning environment in the languages of the countries
participating in the project is a significant advantage. However, the lack of videos in
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every language can be considered a drawback. The online learning environment
does not provide separate access for teachers and students; both have access to the
same content. The learning materials primarily serve as supplementary resources for
teachers. The online learning environment consists of two main sections: learning
units and games. The learning units section includes four different topics, with a total
of 16 different subject contents. Each topic contains a video and a presentation file,
which provide material support for teachers.

-Summarize feedback on ease of use, navigation, and accessibility.

The games section includes various games. It would be more beneficial to evaluate
each game individually. These games can be assessed based on feedback collected
from students and teachers after they have been used.

-Suggest improvements for the usability of the resources and tools used in the
project.

While the presence of supplementary materials in the online learning environment
provides advantages for teachers, obtaining feedback from them regarding usability
would be more beneficial. Based on the feedback received, new adjustments and
improvements can be made to the online learning environment.

1.5 Exploitation

Discuss how the project outcomes can be sustained and integrated into future
educational practices.

The materials developed within the project (lesson plans, digital tools, website,
STEM activities, etc.) can be integrated into teacher training programs, allowing more
educators to benefit from these resources. This ensures that project outcomes are
not limited to a specific group of teachers but become sustainable within a broad
educational network.

Establishing STEM clubs in schools can support the continuity of activities
developed during the project. This way, the implementation of STEM-based activities
will not be confined to the project duration but will become long-term and sustainable.
~ Continuous professional development workshops can be established for teachers
to regularly introduce project tools. This will enable educators to implement STEM-
based educational strategies in their classrooms, making project outputs a
permanent part of education.
~ To assess applicability in different educational settings and identify best practices
for wider dissemination, small-scale pilot implementations of STEM models
developed within the project can be tested in collaboration with various schools. Data
and feedback gathered from these trials can be analyzed to determine effective
measures. Subsequently, guideline documents can be prepared to serve as
reference materials for other schools and teachers.
~ The STEM activities, digital tools, and instructional activities developed within the
project can be utilized in different subject areas. This will enhance both the project's
lifespan and sustainability. Interdisciplinary applications can include:

e Science: Experiments and observations
e Mathematics: Data analysis

-5-
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o Coding & Robotics: Programming and engineering applications
o Geography & Biology: Simulations
o Technology: Development of engineering skills

Evaluate the potential for the tools, methodologies, and resources to be used outside
of the project's initial scope (e.g., for other subjects, by other educational institutions).

~ Digital sharing platforms for teachers can be established.

~ Inter-school collaborations on STEM education can be fostered.

~ Partnerships with universities, Science and Art Centers, and lifelong learning

institutions can be developed.

~ The project can be disseminated through platforms such as eTwinning, Google

Classroom, and Moodle.

~ Free STEM courses can be published on YouTube, Udemy, and other online

education platforms.

~ STEM guides can be created and distributed to teachers and students.

~ STEM-based workshops and summer camps can be organized in collaboration

with local municipalities, science centers, and non-governmental organizations.
Student projects can be encouraged to participate in competitions and science

fairs to promote and expand STEM skills.

Suggest opportunities for further dissemination and use of the project's results.

~ Workshops can be organized at local and national levels (Teacher Education
Conferences, symposiums, etc.).

~ Project presentations can be showcased at STEM fairs.

~ The project can be widely disseminated through social media, blogs, and open
education platforms (such as eTwinning, YouTube, and Udemy).

~ Collaboration with students and educational institutions can be encouraged to
contribute to STEM policies.

2. Conclusion:
Summarize your overall evaluation of the LearnSTEM project and its outputs.

The LearnSTEM project has yielded significant outcomes in enhancing STEM
education and supporting teachers in integrating this approach into their classrooms.
One of the key achievements is the development of a comprehensive teacher training
program, which has provided educators with the necessary skills and resources to
implement STEM-based teaching strategies. The lesson plans and educational
materials designed within the project have contributed to creating student-centered
learning environments, encouraging problem-solving, creativity, and interdisciplinary
thinking. Additionally, the integration of digital tools, such as simulations, coding
applications, and virtual labs, has made STEM learning more engaging and
accessible.

The online learning platform developed within the project serves as a valuable
resource, primarily supporting teachers with structured learning content. However,
the lack of video materials in multiple languages has been identified as a limitation,
suggesting the need for further improvements to enhance accessibility and usability.
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Moreover, the project has emphasized the importance of sustainability by proposing
the establishment of STEM clubs in schools, which would ensure the continuity of
STEM-related activities beyond the project's duration. Expanding STEM applications
across different subjects has also been encouraged to promote interdisciplinary
learning and maximize the impact of the project.

For long-term sustainability and widespread adoption, integrating project materials
into teacher education programs and implementing pilot studies in various schools
have been recommended. Strengthening collaboration between schools and creating
digital platforms for teacher support and resource sharing would further facilitate the
dissemination of STEM education. Additionally, preparing STEM education
guidebooks and offering free online courses on platforms such as eTwinning, Udemy,
and YouTube would help reach a broader audience. Overall, the LearnSTEM project
has made a substantial contribution to STEM education by equipping teachers with
effective teaching strategies, fostering student engagement, and promoting
interdisciplinary learning. Ensuring the continued development and accessibility of its
resources will be key to sustaining its long-term impact.

Offer any final recommendations for the European Evaluation Report based on your
national results.

Based on the national results, several key recommendations can be made for the
European Evaluation Report to enhance the overall impact and sustainability of the
LearnSTEM project. Firstly, ensuring the accessibility of project materials in multiple
languages would improve inclusivity and allow a broader range of educators and
students to benefit from the resources. This includes translating videos, lesson plans,
and digital content to align with the linguistic needs of different partner countries.

Secondly, expanding teacher training programs with more hands-on workshops and
mentoring opportunities would enhance the practical implementation of STEM
methodologies in classrooms. Offering ongoing professional development beyond the
initial training phase, including online support networks and peer collaboration
platforms, would provide teachers with continuous guidance and reinforcement.

Another crucial aspect is strengthening interdisciplinary connections by integrating
STEM concepts across various subjects. Encouraging teachers to incorporate STEM
principles into science, mathematics, technology, and even social sciences or
humanities can foster a more holistic learning experience for students. Pilot studies in
diverse educational settings would further refine best practices and identify the most
effective teaching strategies for different classroom contexts.

Furthermore, promoting collaboration between schools, universities, and local
education centers would create a stronger support network for STEM education.
Establishing partnerships with science and technology institutions, industry
professionals, and policymakers can contribute to the long-term sustainability of the
project and ensure that STEM education aligns with real-world challenges and career
opportunities.
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Finally, the digital learning environment should be continuously evaluated and
improved based on user feedback. Enhancing its interactivity, incorporating gamified
learning experiences, and ensuring distinct access points for students and teachers

would make the platform more effective and engaging.
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