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1 Introduction

Creating a curriculum for training teachers to implement STEM education involves a
detailed plan that encompasses understanding STEM teachers needs, and keeping
these needs in mind, evolving the programme around STEM principles, integrating
them into the curriculum, and employing innovative teaching methods. In this
document, the needs and experiences of STEM teachers working in partner schools
are also described (Annex 1). After the presentation of needs analysis, below is a
structured curriculum designed to equip teachers with the necessary skills and
knowledge to effectively implement STEM education in their schools. This curriculum
is divided into several modules, each with a specific focus area within STEM
education.

This curriculum provides a comprehensive framework for training teachers in
implementing STEM education. Each module is designed to build on the previous
one, ensuring that participants not only understand the theoretical underpinnings of
STEM education but also acquire practical skills and strategies for effective
implementation.
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2 Teacher Training Curriculum

MODULE 1: INTRODUCTION TO STEM EDUCATION

Lesson Title: Understanding STEM and Its Importance
Subject: Introduction to STEM
Duration: 2 hours

Learning Objectives:

e Define STEM and explain its significance in education.
e Understand the interdisciplinary approach of STEM.

e |dentify the benefits of integrating STEM into the curriculum.

Materials and Resources:

e PowerPoint presentations
e Case studies of successful STEM programs
e Access to online resources and journals

Instructional Steps:

Co-funded by
the European Union

e Begin with a presentation on what STEM stands for, highlighting the integration of

Science, Technology, Engineering, and Mathematics.

e Discuss the importance of STEM education in fostering innovation, critical thinking,

and problem-solving skills.

e Show examples of successful STEM programs in schools through case studies.
e Engage participants in a discussion on the potential challenges and benefits of

implementing STEM in their classrooms.
Closure:

e Recap the key points of the lesson.

e Assign participants to find and share examples of STEM activities.
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MODULE 2: CURRICULUM INTEGRATION

Lesson Title: Designing a STEM-Integrated Curriculum
Subject: Curriculum Planning
Duration: 4 hours

Learning Objectives:

e Learn how to integrate STEM concepts into existing curricula.
e Understand how to design interdisciplinary STEM lessons.
e Explore strategies for aligning STEM activities with educational standards.

Materials and Resources:

e Curriculum standards
e Sample STEM lesson plans
e Templates for lesson planning

Instructional Steps:

e Introduction to curriculum integration concepts and benefits.

e Workshop on analyzing current curriculum and identifying opportunities for STEM
integration.

e Group activity to design a sample STEM lesson plan using templates, aligned with
curriculum standards.
Peer review of designed lesson plans with constructive feedback.

1. Closure:

e Highlight key strategies for successful curriculum integration.

e Encourage sharing of created lesson plans for collaborative improvement.
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MODULE 3: INNOVATIVE TEACHING METHODS IN STEM

Lesson Title: Adopting Innovative Teaching Strategies for STEM
Subject: Teaching Strategies
Duration: 3 hours

Learning Objectives:

e |dentify and apply various innovative teaching methods suitable for STEM
education.

e Explore the use of technology and digital tools in enhancing STEM learning.

e Develop skills in fostering a collaborative, inquiry-based learning environment.

Materials and Resources:

e List of digital tools and resources for STEM education
e Videos demonstrating innovative STEM teaching methods
e Guide on collaborative and inquiry-based learning strategies

Instructional Steps:

e Overview of innovative teaching methods in STEM, including flipped classrooms,
project-based learning, and problem-based learning.

e Demonstration of digital tools and resources that support STEM education.

e Small group activity to plan a mini-lesson incorporating an innovative teaching
strategy and a digital tool.

e Presentations of mini-lessons with group feedback.

Closure:

e Discuss how to overcome challenges in implementing new teaching strategies.
e Encourage experimentation with different methods to find what works best for
their students.
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MODULE 4: ASSESSMENT AND EVALUATION IN STEM

Lesson Title: Effective Assessment Strategies for STEM Education
Subject: Assessment Strategies
Duration: 3 hours

Learning Objectives:

e Understand different assessment methods suitable for STEM education.

e Learn how to design assessments that accurately measure student understanding
and skills in STEM.

e Explore the use of formative and summative assessments to support and evaluate
student learning.

Materials and Resources:

e Examples of STEM assessments
e Rubrics and evaluation criteria for STEM projects
e Articles on best practices in STEM assessment

Instructional Steps:

e Introduction to assessment types and their roles in STEM education.

e Discussion on designing assessments that align with learning objectives and STEM
competencies.

e Group work to create a rubric for evaluating a STEM project.

e Share and critique rubrics in small groups for feedback.

Closure:

e Summarize key points on effective STEM assessment.
e Encourage sharing of assessment strategies among colleagues for continuous
improvement.
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MODULE 5: PROFESSIONAL DEVELOPMENT AND CONTINUOUS LEARNING

Lesson Title: Fostering a Culture of Continuous Professional Development
Subject: Professional Development
Duration: 2 hours

Learning Objectives:

e Recognize the importance of continuous professional development (CPD) in
keeping up with STEM education trends.

e |dentify resources and opportunities for CPD in STEM education.

e Develop a personal action plan for ongoing learning and improvement in STEM
teaching.

Materials and Resources:

e List of CPD resources for STEM educators
e Template for a personal development plan
e Case studies of successful professional growth in STEM teaching

Instructional Steps:

e Discuss the evolving nature of STEM fields and the need for teachers to stay
informed.

e Explore various CPD resources, including online courses, workshops, and
professional networks.

e Guide participants in creating a personal action plan for their professional

development.
e Share and discuss action plans in small groups for feedback and encouragement.

Closure:

e Highlight the benefits of a community of practice for ongoing support and learning.
e Motivate participants to commit to their personal development plans and to seek
out opportunities for growth.



@, Learn STEM
o | . . Co-funded by
) Innovative Model of learning STEM the European Union

in secondary schools

3  ANNEXES
ANNEX 1: Needs Analysis Reports from Partner Schools

ANNEX 2: Lesson Plans Developed to Train STEM Teachers
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Learn STEM: Needs Assessment for Teachers

Survey results in Greece
Questionnaire:

https://docs.google.com/forms/d/e/1FAlpQLSddbKSrLWwsXFuzzU5mi6GZjyn7K00

K3HACWYzgvrGaggqrjQ/viewform

Results
https://docs.google.com/forms/d/1gPSnO 1L9CGN-ehaGOnu6J80pohRQT3-
4ktx332 RuE/viewanalytics

STEM: A€LoAdynon avaykwy yla
EKTIALOEVUTIKOUC

36 responses

| STEM: AElohdynon avaykiov yio skmandeutikong [ ¥ 40 changes saves in Drve ¢ ® 5 ¢

Questlons  Responses @ Settings

36 responses Link ta Shaets

Not Boeepting responass .’

Message for respondents

This form I3 no longer accepling regponces

Summary Question Individual

The form was completed by 36 teachers from IEK Kavalas, Greece.
Based on their answers, we present the data collected:

Gender

Female 58.3%

Male 41.7%

Co-funded by
the European Union
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36 responses
@ Muvaiko

@ 2vipag
@ Ahho

Branch - Specialty

ICT

Tourism Business Management
Cooking-pastry

ELECTRICAL ENGINEER T.E. / ELECTRICAL
ART

physical education

Mechanical Engineer

PE04.01 Physicists
PE82-MECHANOLOGIST

PESO ADMINISTRATION OF TOURIST BUSINESSES
Information technology

BIOLOGIST - NURSE

Cooking art

AGRICULTURE

Culinary Technician French

ICT

PE 07 GERMAN LANGUAGE

TEO01.19 - HAIRDRESSER

TOURISM

PHYSICS

Technician beautician of Podiatry Nail Beautification and Onychoplasty
PE 83 ELECTRICIAN

PE28 Physiotherapy

AESTHETIC

PE86 Informatics

Co-funded by
the European Union
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TECHNICIAN OF PODIATRY-HAIRDRESSING
PE ELECTRICITY

French

Early childhood educator

Physical therapy assistant

Hospitality Unit Executive

TOURISM

Seniority

‘ETn o 51bAoKETE;

36 responses

Type of school you work in

Tomog oxoAeiov mou 616A0KETE:

36 responses

®0-4
®5-2
®9-12
® 12-16
® 17-20
®21-25
@ 26-20
® 30+

@ AnpoTikd ayohsio
@ Mupvamo
@ ovko Adkeio
@ ENAA
@ IAEK
@ ‘Ao
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STEM Awareness

| know what the letters in the STEM acronym stand for *

O Yes

O Partially

OND

| know what the letters in the STEM acronym stand for

Z£pw TL onpaivouy T4 ypAupaTa oTo akpwvupio STEM

36 responses

@ MNa
@ Evpipn
@ O

Science in STEM is defined as "the endeavor to understand and describe the natural world"

H Eruotnipn (Science) oto STEM opifetal wg "n mpoonabela Katavonong Kal
MEPLYPaPnc TOU YuUOLKoU Koopou"

36 responses

@ Na
@ Evyuipa
@ O

Technology in STEM is defined as "the study, products and process of the man-made world"

Co-funded by
the European Union
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H Teyvohoyia (Technology) oto STEM opiZetal we "'n pehéTn, Ta mpolovTa Katn
Hlabikaoia Tov avBpwnoysvolc Kéapou”

36 responses

@ Mo
@ Evpipa
® Tx

Engineering in STEM is defined as "creating the man-made world-products and processes
that have never existed before"

H Mnyavikr (Engineering) oto STEM opieTal we¢ «n Snuiovpyia Twv avBpwnoyevwy
TLAYKOOPLWY TROLOVTWY Kal Stadlkactwy Tov dev £Youv UNAPEEL TIOTE TIpLY»

36 responses

@ M
@ Evpipa
® Ox

Math in STEM is defined as "the study of patterns and relationships between quantities,
numbers and shapes"

Ta MaBnpatka (Maths) oto STEM opifovtat we "n peA&Tn Twv poTifwy Kat Twy
oxeoswv petafl peysbwy, aplBpwy Kal oxnuatwy"

36 responses

@ N
@ Evpipa

S111% ® Ox
)

[l
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| have knowledge about educational Technologies
Exw yvwoeic yia Eknaibeutikee Teyvohoyisc

36 responses

@ N
@ Evuipa
@ TOx

| have basic knowledge about fields related to my field

‘Exw Baolkec yvwoeIC yid Topeic mow oxeTifovTal pe Tov kAAbo pou
36 responses

@ N
@ Evypipo
® On

| have design (engineering) knowledge in the concretization of issues related to my field

Exw yvwoeig oyeblaopol (unxavikng) oTn cuykekplpeveonoinon Bepatwy nov

oYeTidovTal Pe Tov KAado pou

36 responses

@ M
@ Evuips
@® Oy

| have knowledge about the Problem Based Learning method used in STEM

Co-funded by
the European Union
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Exw yvwoeig oxeTika pe tn pedobo padnong facel poBAnpdTwy oL
xpnowyomnoleitat oto STEM.

36 responses

@ Na
@ Evyuipa
® T

| know about the inquiry learning method used in STEM

Z¢pw yia tn pebobo padnone diepeldvnong now xpnoilponoteital oto STEM.

36 responses

@ Nm
@ Evpipn
@ Ox

19.4%

| know about the design-based learning method used in STEM

Co-funded by
the European Union

Z¢pw yia Tn pEBodo pabnonc Pacel oxediaonc mow Xpnolpomoleital oto STEM

36 responses

@ Mo
@ Evufpn
@ Oy

| can establish interdisciplinary relationship
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Mrmopw va Snuiovpynow HIETUCTNUOVIKO EKTIAISEUTIKO gEVApLO

36 responses

@& N
@ Evpuipn
@ Ox
| can collaborate across disciplines
Mrmopw va ouvepyaoTw pe dlapopoug khadoug oto STEM
36 responses
@ Nao
@ Evyipa
@ Ow
| know the process of problem-based learning
M'vwpidw tn Slabikacia tnc paononc facet mpofAnuATwy.
36 responses
® o
@ Evuipa
@ Ox

| can apply the problem-based learning method in the classroom

Co-funded by
the European Union
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Mriopw va epappocw tn peBobdo padnong Bacel mpoBAnudTwy oTnv TAgn
36 responses

@ Mo
@ Eviipa
& O
| know the process of inquiry learning
Mvwpldw tn Sadikaoia Tng SiepesuvnTIKnC pabnonc
36 responses
@ Mo
& Evpuipa
& O

BT %

| can apply the inquiry learning method in the classroom

Mropw va epapuoow Tn peBodo diepeuvnTikng paenonc otnv Tagn.

36 responses

@ Na
@ Evpipa
@® Oy

| know the design-based learning process
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'vwpidw 1n dtabikaocia padnone PBaoel oxedlaopou.

36 responses

@ Nm
@ Evyuipo
® Oy
| can apply design-based learning in the classroom
Mropw va epappéow tn pabnon Bdoel oyeblacpol oTny TAEN
36 responses
@ M
@ Evpuipa
® O
63.9%
| know coding
Mvwpi{w Kwbdikomoinan
36 responses
@ Na
@ Evpipa
@® Oy

36.1%

| can prepare instructional content associated with coding

Co-funded by
the European Union
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Mmopw va TPOoETOLUAcW EXTIALBEVTIKO TIEPLEXOPUEVO TIOU OXETICETAL PE
KwbLkomoinon

36 responses

@ Nm
@ Evyuipa
& Ou

oo
1

9%

| can implement instructional content associated with coding

Mmopw va epappocw EKNALBEUTIKO MEPLEXOPEVO TIOL OXETI(ETAL Pe Kwdikomoinon

36 responses

@ N
@ Evpipa
@ Ox

19.4%

| can prepare a lesson plan suitable for STEM-related to my field

Mnopw va eTolgaow eva oxedlo pabnuatoc kataihnho yia STEM - oyetifopsvo pe
TOV TOPEQ pPou.

36 responses

@ N
@ Evyuipa
® Dy
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| can implement a STEM-appropriate lesson plan related to my field

Mmopw va epappocw o Tagn eva oxedlo pabnuatog katakhnho yia STEM -
OXETL{ONEVO PUE TOV TOUEQ POU.

36 responses

@ N
@ Evyuipa
& O

| can prepare STEM-appropriate activities related to my field
Mropw va MpoeToIPaow dpacTnplotnTec KatalAnAec yia to STEM mou oyxetidovtal
UE TOV TOHEX HOU

36 responses

@ Na
@ Evyipa
@ Oyg

| can apply STEM-appropriate activities related to my field
Mnopw va e@appocw dpactnplotnTeg KatdAinhec yia to STEM mou oxetidovtal pe
TOV TOPEQ POU

36 responses

@ Nao
@ Evpipa
[ e
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| know the types of outcome-oriented assessment and evaluation

M'vwpiZw Toug TUTIOUC eKTIiPNonNC Kal afloAdynonc Pe yvwpova Ta anoTeAgéopata
36 responses

@ Nm
@ Evyuipn
® Ox

| can apply the types of outcome-oriented assessment and evaluation

Mropw va eappoow Toug TUTOUS EKTIENONG Kal afloAoynong pe yvuwpova Ta
amoTeAsopara.

36 responses

@ Ha
@ Evyuipa
@ O

30.6%

| know the types of process-oriented measurement and evaluation

Mvwpildw Touc TOMoOUC PETpNONc Kat aflohoynonc pe yvwpova tn diadikacia
36 responses

@ N
@ Evpipa
@ 0w

| can apply the types of process-oriented measurement and evaluation
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Mrmopw va e@appoow Toug TUTIOUS HETPNONG Kal aflohoynone Je yvwpova Tn
dlabikaaia.

36 responses

@ Na
@ Evyuipa
@ O

Conclusions and Comments
1. STEM Awareness and Understanding:

The majority of teachers are aware of and understand the STEM acronym and its
components, which is crucial for integrating STEM education effectively.

2. Educational Technologies and Related Knowledge:

Teachers possess a good level of knowledge in educational technologies and related
fields, indicating readiness to incorporate diverse technological tools in teaching.

3. Design and Engineering Knowledge:

There is a solid understanding of design and engineering principles among teachers, which is
beneficial for fostering innovation and practical problem-solving skills in students.

4. Teaching Methods:

Teachers are knowledgeable about problem-based and inquiry learning methods
and are capable of applying them in the classroom. However, there is room for improvement
in fully integrating these methods into daily teaching practices.

5. Interdisciplinary and Collaborative Skills:

Strong interdisciplinary and collaborative skills are evident, which are essential for a
holistic STEM education approach.

6. Coding Proficiency:

Coding skills are relatively weak, both in knowledge and application. This area needs
focused professional development to enhance teachers' abilities to teach coding effectively.

7. STEM Lesson and Activity Planning:



A
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Teachers are fairly confident in preparing and implementing STEM lesson plans and
activities. Additional support and resources could further improve their proficiency in this
area.

8. Assessment Skills:

There is a good understanding and application of both outcome-oriented and
process-oriented assessment methods. Continued emphasis on assessment training will help
maintain and enhance these skills.

Recommendations
1. Professional Development:

Offer targeted training programs to improve coding skills and the practical
application of problem-based, inquiry, and design-based learning methods.

2. Resource Allocation:

Provide additional resources and support for STEM lesson and activity planning to
help teachers feel more confident and capable in their roles.

3. Assessment Training:

Continue offering workshops on both outcome-oriented and process-oriented
assessment methods to ensure teachers are well-equipped to evaluate student learning
comprehensively.

4. Encourage Interdisciplinary Collaboration:

Maintain and further promote opportunities for interdisciplinary and collaborative
teaching practices to enrich the STEM learning experience for students.

By addressing these areas, the effectiveness of STEM education in Greece can be
significantly enhanced, fostering a more comprehensive and engaging learning environment
for students.

Co-funded by
the European Union
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Learn STEM: Needs Assessment for Teachers
Survey results in Turkiye

STEM education is an interdisciplinary approach to teaching from preschool to
higher education, providing integration by establishing a link between science,
mathematics, engineering and technology disciplines. The aim of this study is to
discuss the opinions of Secondary school teachers on STEM education. The research
data were obtained from 12 STEM-trained volunteer teachers with using a
structured interview form. The collected data were analyzed by content analysis
method. The interviews showed that most of the teachers who received STEM
education did not find it sufficient. All of the teachers consider that STEM education
is necessary, and they think that engineering design skills will be integrated into the
science course teaching process, but they state that they have difficulty in
implementation and integration problems because of curriculum density, lack of
knowledge and experience.

The project aims at strengthening secondary schools capacity to develop skills in
subjects such as science, technology, engineering and mathematics through
innovative and interactive pedagogical methods and approaches. The project will
provide schools with a pedagogical Model and educational tools to support pupils to
connect with the ‘real-life’ applications of STEM.Our target groups are upper and
lower secondary schools, VET institutes, teachers, researchers, school staff, training
organizations and providers, companies, HEls, research institutes, Scientific Parks,
public authorities, policymakers, trade unions, NGOs.

This Project will improve students’ attitudes and performance in the STEM areas of
interest.It wants to find ways to attract students and capture their interest in real
subjects: science, technology, engineering, mathematics, are integral parts of the
present and future, that we encounter everywhere .For this reason, the project
wants to encourage students to devote more time to these subjects because they
can help them to create their future.

WORKING GROUP

The sample group of the study was selected by selected sampling methods by
maximum diversity sampling method. In this study, 12 teachers were interviewed.
All of our teachers aged 40 and over. None of our teachers participating in the
interview received STEM training at the university, but they participated to STEM
training with in -service trainings.

Data Collection Tools

In this study, the interview technique and the structured interview form developed
by the researcher were used.

The structured interview form consisting of 30 questions (ANNEX1) was created. The
interview form was prepared by the researcher by applying expert opinions and thus
the validity of the scope was provided. Form was applied to 12 teachers.

Co-funded by
the European Union
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Data Analysis
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In the study, the data were analyzed from qualitative research methods using

content analysis.

Findings

In this study, 12 teachers were interviewed. The study group of the study consists of
12 Erkek teachers working in Kirsehi Ahi Evran Anatolian High School. 1 computer, 4
mathematics, 3 physics, 2 chemistry and 2 biology teachers participated in the

survey.

Kirgehir Ahi Evran Anadolu Lisesi

Your field of study:

Maths : 4 Physics :3 Chemistry :2 Biology :2 ICT:1

Years of teaching experience:

0-10Years: 0 11-20vyears: 1 21-30 years: 11
QUESTIONS YES NO | PARTIALLY
I know what the letters in the STEM acronym stand for. 8 3 1
Technology in STEM is defined as "the study, products and process of the man-made world". 7 1 4
Science in STEM is defined as "the endeavor to understand and describe the natural world". 9 - 3
Engineering in STEM is defined as "creating the man-made world-products and processes that have | 6 1 5
never existed before"

Math in STEM is defined as "the study of patterns and relationships between quantities, numbers and | 6 - 6
shapes".

I have knowledge about educational Technologies. 5 - 7
I have basic knowledge about fields related to my field. 12 - -
I have design (engineering) knowledge in the concretization of issues related to my field. 5 2 5
I have knowledge about the Problem Based Learning method used in STEM. 3 2 7
I know about the inquiry learning method used in STEM. 6 1 5
I know about the design-based learning method used in STEM. 2 1 9
| can establish interdisciplinary relationships. 9 - 3
I can collaborate across disciplines. 10 - 2
I know the process of problem-based learning. 8 - 4
I can apply the problem-based learning method in the classroom. 6 - 6
| know the process of inquiry learning. 9 1 2
I can apply the inquiry learning method in the classroom. 6 - 6
I know the design-based learning process. 3 - 9
I can apply design-based learning in the classroom. 3 - 9
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I know coding. 3 8 1
| can prepare instructional content associated with coding. 3 8 1
| can implement instructional content associated with coding. 3 7 2
| can prepare a lesson plan suitable for STEM-related to my field. 4 1 7
| can implement a STEM-appropriate lesson plan related to my field 5 2 5
| can prepare STEM-appropriate activities related to my field. 6 2 4
I know the types of outcome-oriented assessment and evaluation. 5 3 4
| can apply the types of outcome-oriented assessment and evaluation. 7 1 4
I know the types of process-oriented measurement and evaluation. 6 1 5
I can apply the types of process-oriented measurement and evaluation. 7 1 4

1.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.

2.All teachers participating in the study expressed that they intend to include STEM
practices in their lessons.

3.All the teachers who participated in the study expressed their thoughts about the
concept of engineering and stated that most of the teachers' general concept of
engineering was technical knowledge. The most common answers of teachers as jointly;
Design, production, and development, it is seen that there are concepts of technology
and coding.

4.1t is seen that most of the teachers participating in the study could not include STEM
practices in the course plans.

5.1t was stated that the biggest obstacle encountered by teachers is the shortage of
time.

6.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.

7.All the teachers who participated in the study stated that STEM applications have a
positive advantage of the education used.

8.The teachers who participated in the research stated that engineering skills give life
skills (creativity, critical thinking communication) to the educational process.

9.The teachers who participated in the research stated that engineering skills give
engineering skills (product -formation invention and innovation) to the educational
process.
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10.1t was stated that the largest limitations in the implementation of STEM training were
time economic inadequacy and lack of materials.

CONCLUSION AND DISCUSSION

In the study, STEM training teachers' opinions about STEM training practices were
given. It is very important for teachers to actively use STEM training and applications for
the development of students and the education system. For this reason, it is thought
that the opinions and recommendations of the practitioners who are practitioners in this
period when the need for STEM training and practices increases will provide reference
to the best regulation of existing programs.

According to the findings obtained in the study, most teachers deem insufficient STEM
education in universities; They stated that there was no sufficient implementation
during the training and that they were trying to learn in a limited time.

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.

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 to limitation and disadvantages; 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.

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.
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The form was completed by 30 teachers from Colegiul Tehnic ,,Haralamb Vasiliu" Podu lloaiei,
Romania. Based on their answers, we present the data collected:

Gender:
Male Female
8 22

Your field of study:

No. Subject No. teachers Total number of
teachers

Economic disciplines

Technical disciplines

Mathematics

Physics

Agriculture/Zootechnics

Language and communication 30

History

ICT

O IN(OD|N[BR|IWIN|F

Biology

[
o

Religion

[EEY
[EEY

Psychology

RIR|RPRR[R(R[RINIW|O|WUD

[
N

Physical Education

Years of teaching experience:

2
=

Teaching experience No. teachers

Less than a year

1-5 years

5-10 years

10-15 years

15-20 years

20-25 years

25-30 years

OIN|O(NN|PARW|IN|F

30-35 years

NR[POINWINIWIN

=
o

35-40 years

Type of school you work in:

Upper secondary education - Colegiul Tehnic ,,Haralamb Vasiliu"
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Questions and answers
No. Question Answer
Yes Partially No
1 | know what the letters in the STEM acronym stand for 23 5 2
2 Science in STEM is defined as "the endeavor to understand and 21 8 1
describe the natural world".
3 Technology in STEM is defined as "the study, products and process of 20 8 2
the man-made world"
4 Engineering in STEM is defined as "creating the man-made world- 20 9 1
products and processes that have never existed before"
5 Math in STEM is defined as "the study of patterns and relationships 20 10 0
between quantities, numbers and shapes"
6 | have knowledge about educational Technologies 18 10 2
7 | have basic knowledge about fields related to my field 27 3 0
8 | have design (engineering) knowledge in the concretization of issues 15 10 5
related to my field
9 | have knowledge about the Problem Based Learning method used in 10 14 6
STEM
10 | | know about the inquiry learning method used in STEM 10 12 8
11 | I know about the design-based learning method used in STEM 9 11 10
12 | I can establish interdisciplinary relationship 23 6 1
13 | I can collaborate across disciplines 22 6 2
14 | | know the process of problem-based learning 20 8 2
15 | I can apply the problem-based learning method in the classroom 22 7 1
16 | | know the process of inquiry learning 23 7 0
17 | | can apply the inquiry learning method in the classroom 20 9 1
18 | | know the design-based learning process 22 5 3
19 | I can apply design-based learning in the classroom 23 4 3
20 | I know coding 6 4 20
21 | I can prepare instructional content associated with coding 8 6 16
22 | | can implement instructional content associated with coding 8 9 13
23 | | can prepare a lesson plan suitable for STEM-related to my field 16 8 6
24 | | can implement a STEM-appropriate lesson plan related to my field 15 8 7
25 | | can prepare STEM-appropriate activities related to my field 16 8 6
26 | | can apply STEM-appropriate activities related to my field 17 6 7
27 | I know the types of outcome-oriented assessment and evaluation 21 6 3
28 | | can apply the types of outcome-oriented assessment and evaluation 18 10 2
29 | I know the types of process-oriented measurement and evaluation 18 5 7
30 | I can apply the types of process-oriented measurement and evaluation 18 5 7




f=@)%
= Co-funded b
g. r\ ‘[’E Learn STEM - tl?e E:raepea: Union

é’q,»#r.j Innovative Model of learning STEM in secondary schools

1. | know what the letters in the STEM acronym
stand for

H Yes [ Partially ® No

2. Science in STEM is defined as "the endeavor
to understand and describe the natural world".

H Yes [ Partially ® No

3. Technology in STEM is defined as "the study,
products and process of the man-made world"

H Yes [ Partially ® No
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4. Engineering in STEM is defined as "creating
the man-made world-products and processes
that have never existed before"

H Yes [ Partially ® No

5. Math in STEM is defined as "the study of
patterns and relationships between quantities,
numbers and shapes"

H Yes [ Partially ® No

6. | have knowledge about educational
Technologies

H Yes [ Partially ® No
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7. 1 have basic knowledge about fields related to
my field

H Yes [ Partially ® No

8. | have design (engineering) knowledge in the
concretization of issues related to my field

H Yes [ Partially ® No

9. | have knowledge about the Problem Based
Learning method used in STEM

H Yes [ Partially ® No
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10. | know about the inquiry learning method
used in STEM

H Yes [ Partially ® No

11. | know about the design-based learning
method used in STEM

H Yes [ Partially ® No

12. | can establish interdisciplinary relationship

H Yes [ Partially ® No

Co-funded by
the European Union
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13. I can collaborate across disciplines

H Yes [ Partially ® No

14. | know the process of problem-based
learning

H Yes [ Partially ® No

15. | can apply the problem-based learning
method in the classroom

H Yes [ Partially ® No

Co-funded by
the European Union
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16. | know the process of inquiry learning

H Yes [ Partially ® No

17. | can apply the inquiry learning method in
the classroom

H Yes [ Partially ® No

18. | know the design-based learning process

H Yes [ Partially ® No

Co-funded by
the European Union
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19. | can apply design-based learning in the
classroom

H Yes [ Partially ® No

20. | know coding

H Yes [ Partially ® No

21. | can prepare instructional content
associated with coding

H Yes [ Partially ® No

Co-funded by
the European Union
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22. | can implement instructional content
associated with coding

H Yes [ Partially ® No

23. | can prepare a lesson plan suitable for
STEM-related to my field

H Yes [ Partially ® No

24. | can implement a STEM-appropriate lesson
plan related to my field

H Yes [ Partially ® No

Co-funded by
the European Union
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25. | can prepare STEM-appropriate activities
related to my field

H Yes [ Partially ® No

26. | can apply STEM-appropriate activities
related to my field

H Yes [ Partially ® No

27. 1 know the types of outcome-oriented
assessment and evaluation

H Yes [ Partially ® No
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28. | can apply the types of outcome-oriented
assessment and evaluation

H Yes [ Partially ® No

29. | know the types of process-oriented
measurement and evaluation

H Yes [ Partially ® No

30. | can apply the types of process-oriented
measurement and evaluation

H Yes [ Partially ® No



Co-funded by
Learn STEM the European Union

Innovative Model of learning STEM in secondary schools

Conclusions and Comments

STEM Awareness:

A significant majority of teachers are familiar with the STEM acronym and its

components. This indicates a solid foundational knowledge.

Educational Technology:

While a good number of teachers have knowledge about educational technologies, a

noticeable proportion still needs further training.

Interdisciplinary and Collaborative Skills:

Teachers exhibit strong capabilities in establishing interdisciplinary relationships and

collaborating across disciplines, which is crucial for effective STEM education.
Teaching Methods:

There's a decent understanding and application of problem-based and inquiry

learning methods, but knowledge and application of design-based learning methods

need improvement.

Coding Proficiency:

Coding skills are notably lacking among teachers, both in knowledge and application.

This is an area that requires significant attention and professional development.

STEM Lesson and Activity Planning:

A moderate number of teachers are confident in preparing and implementing STEM-

appropriate lesson plans and activities. More support and resources might be

necessary to enhance these skills.
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7. Assessment Skills:

Teachers show better knowledge and application of outcome-oriented assessment
Emphasis on process-oriented assessment

than process-oriented assessment.
training can help balance their evaluation skills.

Recommendations

1. Professional Development:
Enhance training programs focusing on educational technologies, design-based

learning methods, and coding to address existing gaps.

2. Resource Allocation:
Provide more resources and support for STEM lessons and activity planning to boost

teachers' confidence and skills.

3. Continuous Assessment Training:

Offer workshops on process-oriented assessment to ensure teachers are well-

equipped to evaluate both outcomes and processes effectively.

4. Encourage Collaboration:
Continue to promote and facilitate interdisciplinary and collaborative teaching

practices, which are already strong points among the teachers.

By addressing these areas, the effectiveness of STEM education at Colegiul Tehnic "Haralamb

Vasiliu" can be significantly enhanced, fostering a more comprehensive and robust learning

environment for students.



