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CHAPTER 1

The ESIGN FUTURESGProject
The DESIGN FUTURES project was initiated with the goal to empower the students of today to contribute
to the design of a better futurddesign Futurgpartners from four countries Greece, Italy, Netherlands,
and Romania respectively Aristotekeio College, STIMMULI for Social Change, PACO Design
Collaborative Designathon Workgindhoven University ofechnologyand All Grow,believe that we
Ol y adzldLl2 NIi a ( dzR-8sjeénd and rhaking=hhiligids ByAeiggIhem éperdence Design
Thinking and Mker Education activities at a young age. Our consortium aims to create materials that
support teachers with implementing Design Thinking and Maker Education practices in their school
curricula, methodologies which offer an interactive, opsmded studemddriven process
multidisciplinary experiences that enhances the development of diverse skills, knowledge, and way of
thinking. The two main target groups of the project are teachers (directly) and students (indirectly).

¢ KNRPdzZIK W59{ LDb Csupporivénd SiEngtiieS thd dapébilitie® of teachers and
educators to apply innovative practices related to Design Thinking and Maker Education in their
teaching. In this way we hope to further enrich their educational practices and boost learning outcomes
for their students. We envision that through the implementation of these practices in their teaching,
educators will become able to support students to develop the skills, knowledge, and attitudes they
need to actively engage with the world in their prefgonal and personal futures. We, therefore, focus

on engaging teachers, students, schetff, parents, and policymakers in-ceeating an ecosystem, in

which students will be introduced to Design Thinking and Maker Education approaches from an early
age As a result, students will gain setinfidence through making, they will become better at
collaboration and, also, develop new and creative ways of solving problems. Hence, through DESIGN
C'¢'wo{ 68 FAY (G2 O2y{NRO-dzi§ -cerdury KIS subh@@Seave JY Sy (i
thinking, problemsolving, teamwork, communication, and basic ICT competencies.

Shaping these skills and behaviors at an early age is important for students to later thrive in their
everyday life as they allow them to bmme more selconfident and empowered to contribute to their
communities through their knowledge and abilities. In order to succeed in harnessing these skills in
students, the DESIGN FUTURES project will, througkcestared design methods, develop, tesnd

reflect upon a creativestudent Curriculumthat incorporates Design Thinking and Maker Education

activities, aTeacher Trainingpackage that enables teachers to implement the activities in their
curriculum, and arAssessment methodologyhat supportsthe teacher intoassessingK S & (i dzZRSy (G & C
learning outcomes and allows us to validate learning outcomes of the curriculum.
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An overview of this report
The aim of this report is to provide contextual and croesintry insightsabout the training needs of
the two main target groups: schools staff and students. The report includes a part for each four partner
countries Greece, Italy, Netherlands, and Roraamid a fifth comparative part of all four national cases
as well as Introductory and Conclusions chapters including an overview of this report, data collection
and analysis process as well as recommendations and lessons ledimedeport providea pece of
original research with new data collected in four participating countries, with added comparative
analysis between different national context. It offers detailed and comprehensive report of
LI NOIAOALI YGAQ ySSRa Ay peSaydgadueidits iMghly garticipdtite&u@e] O2 v i
hencethe capacity to involve participants in the -c@sign of the projegtmore specifically student
curriculum and teachers training.

The needs assessment process started in January 2020 and included four parts. First part was the design
of the methodological guide, followed by Data collectidren Data analysis, and lastlsreation of this

report. It is important to emphasize thaturing the data collection stag#éhe project witnessed the
unprecedented outbreak aEOVIBL9 pandemic whichimpactedthe work across all counies leading

to indefinite school closure and widespread uncertaintjowever, his unexpected turn of event
provided an opportunity for the team to pivot towardsraadaptable approackvith innovative and

flexible tools and techniquegiventhe circumstancesThe results and observatispresented in this

output are impacted by this event

In Chapter 2his report will present the needs assessment progeskiding details aboutow the data
were collected and analyzed. Nextin Chapters 3,4,5 and 6 an individual country analysis will be
presented divided in two separate sectiomstweenSchool Staff an&tudents which will include the
results of the interview with school staff, focus gragnd students workshop as well as the results of
the SWOT athroot cause analysis. Chaptémill focus mainly on a cross country analysis focusing on
similarities an differences between the four countries analyzed. In the last Chaptére key
recommendation and design constrains for designing teachers training and student manélidle
presented together witlsome of the key lessons learned and conclusibmslly, the description of the
questionnaires and activitighat took placefor both Teachers Focus Group and Students Worksinep
being attached in the Annex section of this report

The findings of this report are imperative for the development of thejgut since they will be used in
the design of different DESIGN FUTURES teathinipgand support materials to ensure that all target
ANR dzLJA Q Yy SSRa | NB MostRndphridaitly &fpadt ofithR RRIeRrch allSriaterials will be
co-constructedwith the groupsthey intend to support, increasintpeir agency and sense of personal
interest, as well as the validity of the implemented action. The impact of the national context and
participating groups of this project is expected to be significamthe design of the intervention will be
highly tailored to fit local contextAlso,the voice of those patrticipating will be heard and incorporated
in the design. This embracing strategy ofammstruction ensures the agency and empowerment of
participant and increasing their interest by inspiring a sense afwpership of the initiative.
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CHAPTER 2

The Needs Assessment Process included three main paaskpicted in following figurédentify,

Analyze and Decide.
’Ely} @

In theldentify phase the following elements were taken oohrd:

- Stakeholders map and identification of key participants

- Determining whainformation,we need to collect to correctly determine the existing gaps
- Create theoutreach strategy to collect the informationdim school staff and students

- Translate to local language and test the data gathering documents

- Collect information

TheAnalyzephase included:

- Analyze the prioritized needs using qualitative tools
- Conductroot cause analysis
- Analyze and synthesize the information for each country

TheDecidephase included:

- Determinefavorable factorand design constrains for teachers training and students curriculum
- Determine recommendatios) conclusions and lessons fead

Purpose, goals, and assumptions

Purpose
¢KS LldzN1J32 &S 2F (GKS ySSRQa FaaSaayvySyid LINROSaa 41 &
and students across all four participating countries to identify key needs relevant in the design of
Teachers training and Student curriculum. The highly participative nature of our pesesssired that
participantscould become part of thecoO2 y & G NHzOG A2y 2F W59{LDb C! ¢! w9{
engagpdthroughout the project. With this purpose we designed data collection tools and actithaés
createa participative environment while captimgkey needs relevant for a wider group of teachers and
students.
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Goals
¢KS 32+t 2F (S QAKBRER DYSENDHZBRENKRAl §RAYyI 2F (St (
and training gaps, as well as teachers experience, knowledge and interest regarding Maker Education
and Design Thinking. More specifically we will assess their motivatieferences skills, knowledge
and behavior Moreover, tobroaden the knowledggool we established within our Stats-the-Art
report, webased several questions in our interviews on the elements of the curricular spiderweb (van
den Akker, 2003) to gain more insights iarrent learning activitiescontent, i KS G SI OKS NI &
materials and resources, and assessment activitiese8 onii KS & G I 1 S KigtériedsMBEhQ Y I LJ
school leadership were also conducted to learn even more alloeitenvironmental and decision
factorsregarding the integration and adoption ofdler Educationand BesignThinkingmethodologies.

For school staffthe focus will be on the identificam of issues such as:

a) their current level of awareness and interest in Maker Education and Design Thinking and
innovative teaching and learning methods,

b) knowledge gaps related to practices and applications of these pedagogies,

c) preferred methods ofteacB NDRa G N} AyAy3Is | yR

d) schootspecific, communityspecific, or cultural factors that may affect the implementation
of DESIGN FUTURES and the necessity of further support.

2 AG0K GKS LlzN1J2aS 2F RSaA3aIyAy3d NBALRYashop®r addzRSy G4
studentsto identify:

a) their current state of understanding teaching methods and level of satisfaction,
b) preferences of different teaching and learning methods,
c) degree of prior experiences with Making and Designing inside and outside of school

Assumption

- School staff and students acrossfalir countries will be available to participate tine data
collection activities

- In Person workshops, interviews and focus groups will be used to collect rich qualitative data as
oppose to surveys

- Partners amss all countries will be dedicated and collaborative in collecting, analyzing, and
interpreting the data

- The data collected will offer key insights for designing teachers training and students curriculum

Data Collection Guidelines
¢KS W59{LDb C!¢!'wo{Q GSIY KIFIda RSOARSR RdANAYy3I ({(K:?
qualitative data would benore appropriate for our project needs as oppdge extensive surveys. For
these reasons semi structured interviews and focus groups for school staff and practical workshops for
students were designed.
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Initially all activities were planned to take plaiceperson, however due to COVID, these activities

would nothave been possiblendthe team decided to adjust and conduct the interviews, focus groups

and workshops online and via phornEhis change limited our ability to collect some data in certain

c2dzy i NASa &dzOK Fa (KS aidzRSydiQa ¢2N)] aKz2LA>X a0Kz22f
focus group in Netherlands, however the large majority of the data was collected and the targets for

this outputs have been met.

All participantsinthe 8 RQ& | 4aSaavySyid KIFI@ZS 6SSy AyF2NN¥SR | YyR
assessment and the dataere collected and processiA 'y | OO0O2 NRI yOS ¢DESIGN (1 KS D
C! ¢ | w@lty@nd risk protocols.

Process
The first step in the data collection pess was taletermine key stakeholderso include inthey SS R Q a

assessmentNextour team investigatedvhat information we need to collecto correctly determine

the gaps in accordance with the project goals. This process happened in multiple iterations and
collaborative conversations took place between all partnBata collection guidelines and protocols
have been created first in English and next translateniGreek, Italian, Dutch and Romanian by each
country partner Each partner was also responsibtecreate the outreach strategyand coordinate
communication with school staff and student. Lastly, each partner was responsible for adjusting the
translatiors andcollecting the dataln countries such as Greece and Netherlands where we have more
than onepartner the two partners divided the tasks among themselves.

Determining what Create the outreach
Stakeholders map information, we strategy to collect I';:]ar:js;at: ;?] (;otceaslt
and identification of need to collect to the information th egd atg G Collect information
key participants correctly determine from school staff ils cur% . 9
the existing gaps and students

Due to the COVHD9 some of the tools initiallgreatedsuch as the focus group and workshop
activities were adapted to be conducted in an online setting.

Stakeholders map
If our students taget group was clearly identified, when it cameidO K 2sgff, weChad to determine

who elsebesidegeachers we would need to include in our nédssessment.

To do so a stakeholder map across all countries was creasdtican be seen below, stdl@derswere
analyzed based on their impact and influence on our project. Based on the analysis and conversation
among all partners it was determined that beside teachers we would like to also interview school
directors because of their higher influencedaimpact on our project.

High

Satisfy Stakeholder J Work with Stakeholder (Manage closell

Influence . .
‘ Country educational board (Policy makerd Teachers

=
el
p
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Teachers professional associations Principal (School Director)
School board

Monitor Stakeholder Inform Stakeholder
NGOs School Administrative staff
Community members Parents/Legal guardian

External learning spaces (Museums,
libraries, parks, camps, etc.)

Low Impact

School Staff
For schoostaff we used three different tools to collect information:

- Semi structured interviews for teachers
- Semi structured interviews for schoalecision makers
- Focus group

The semi structured interviews were uséat captuiing in-depth context, stories, and discussions in
relation to teachers€knowledge on innovative teaching and learning methods, experience with Maker
Education and Design Thinking as well as Learning materials and Curriculum preferences, Teacher role
and motiation and Professional development and training preferences.

Semi structured interviews with school decision makers were conducted to learn more about their
preference, motivations, and capacity to influence the implementation and adoptioDESIGN
FUTURSproject. We investigated their knowledge regarding Maker Education and Design Thinking,
School Environment, Teachgmofessional development, and training.

The focus group was organized with the goatidap into the depth of knowledge oueaches have and

co-design this project with themThis activity was designed with the purpose to dive deepey tine

G2LIAO0A 2F 5SaAidy ¢KAY1TAYy3a YR al (1SN 9RdzO GA2Yy |y
regarding teachers training and studecuirriculum. During the focus group we used a brainstorming
technique to quickly generate new ideas and to identity opportunities for adapting and incorporating
5SaA3dy C¢CKAY{1AYy3 FyR al 1 SNJ 9 R dz@&hcheksanyiffereyiticaitried (i dzR Sy
have different levels of familiarity with Design thinking and Maker Education, we had design taam in
inclusivemannerto ensure that all participantsan make valuable contributions.
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Students
For students we organized a practical workshop, Wiicluded a series of interactive activities where
they could express their current experiences and classes as well adethigimg preferences. The
activities also included the design of an ideal class. The workshops were organized outside school hours
YR SyO2dz2Ny 3SR a0dzRSy G Qa LI NLAOALI GA2YyZ ONBLF GADAL

Target groups
The arget number of participants in the needs assessment research actigitteer 80. Our team has
decided to divide the minimum target group across all countrieglténg in a minimum of 20 individuals
recommended to be included in the needs assessment research activities in each country. Further
considering that we have 2 target groups we had divided this further into a minimum of 12 school staff
per country and miimum 8 students.

School Staff
For school staff the minimum 12 participants was divided among 10 teachers and 2 school decision
makers interviews and a minimum of 5 participants in the focus group.

Our initial selection criteria for teacher were

I Has a nmimum of 5 years teaching experience,
1 Is currently a teacher teaching student age 9 toAIRD

Sinceall partners are already working withachers using at least one of the two methods, the project

team hasrecommended a division between existing and new teachers in the sarmplensure a

diversity of opinions and that our dats y2 i | NBLINRRdzOGAZ2Y 2F 2dzNJ 2N
approahes:

1. Existing teacherg40% of interviewed teachers)This target group includes teachers who are within
our network and have participated and contributed in any capacity to our individual initiatives using
either Maker Education or Design Thinking meatblmgy. The suggested number of this subset is 4.

2. New teacherg60% of interviewed teachers) This inclddeachers from outside Design Futures partner
network, who may or may not have experienced Design Thinking and Maker Edugatioherswere
recruited using the program brochure. The suggested number of this subset is 6.

Focus Group
We have determined that the participants in the focus group will need to have had some level of
experience in either DT and/or ME or similar processes and approachaseAglt, the intervievwwas
also thought as tool to select focus group participants. To keep the focus group impartial, the same
distribution of 60/40(new to existing teacher ratjovas kept The suggested sample sedsa minimum
of 3 newteachers and 2 existing teachers, given the small sample size of the focus groufmaasur
diversity of opinions that is not a reproduction of our individual initiatives' developmental approaches.

10
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Students
For students it was determined by project memb¢hat we would like to focus on students between 9
and 12 years oldBased on our project requirements waveproposedto organize 2 workshops with a
minimum of 4 students each, however the recommended group size would be 6 to 8 students per
facilitator.

Planned vs Actual
Our team has managed to meet our initial targetisowing our capacity to adapt. We could see that in
Italy we had more challenges in collecting the daiaceltaly was one of the most impacteareaby
the COVIBL9 Pandemic

School
Teaches Decision

Focus Groups Students

. Teacher Workshop
Interviewed Makers " -
: Participants Participants
Interviewed

Planned | Actual | Planned | Actual | Planned | Actual | Planned | Actual

Planned | Actual

Greece 10 10 2 2 5 5 8 8 20 25
Italy 10 10 2 - 5 - 8 - 20 10
Netherlands 10 11 2 2 5 - 8 8 20 21
Romania 10 10 2 2 5 5 8 18 20 35
DIESIER 40 41 8 6 20 10 32 34 80 91

FUTURES

Data Analysis
Process
Once the data was collected, each partner translatet English and entered into our databases.
Next, our team steted the analysis phase when wpeioritized the needs using qualitative tools as well
as root cause analysis. Lastly, we conducted analysis and synthesized the information for each country
as it can be seen in Chapters 3,4,5 and 6 of this report.

Analyze the prioritized
needs using qualitative
tools

Analyze and synthesize
the information for
each country

Conduct root cause
analysis

Due to the COVHR9 thetransnational meeting took place virtually, however during this meeting each
partner had the chance to share their findings in a facilitated workshop farifiais activity was an
opportunity to identify key opportunities, challenges, strengths and oppaties for both teachers

OGN AYAYy3 YR a0GdzRSyiQa OdzNNR Odzf dzYs o KAOK gAff
decisionmaking process.

11
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For each countryg & ONBF SR | OKFLWGSNI 6KSNBE 6S Ay@SadAadal
impact of Imovative teaching and learning methods as well as Design Thinking and Maker Education.
Further we analyzed teachers learning plans and materials, motivation, role as well as professional
development and training preferences. In this analysis we used lEsbhefd answers as well as
RSOAaA2YyY YI1SNAR LISNELISOGAGSO® [ladfe GKS F20dza =
LISNERLISOGADSE YR 2L NIdzyAGASa F2NJ AydSaNI GaAy3a ¢
curriculum.

Lastly, we conducted @mot cause analysis for integrating Design Thinking and Maker Education into
a0dzRSy G Qa OdzNNA Odzft dzY KA OK KSfLISR dza ARSyGAfTe 1S
country.

To gain insight into the needs of the students we analyzed the data of the student worketmps

two sections: their currenéxperiences and a combination of their current positive experiences and

preferred future scenarioData regarding thestwvo sectimmsare coded throughthe themes: learning

activities, content, teacher role, location, grouping, assessment, materials, and time. These themes
are based on thelements of thecurricular spiderweliby van den Akker (2003).

Needs assessment key areas

Process
Once we conducted the need analysis for each countryjnwvestigatedcross country analysis and
determined multiple actions necessary to design the teachers training and students curricuuhis
part we investigate the favorable factors and desigonstrains for teachers training and students
curriculum. Tle needs analysiprocess is ending with conclusions, recommendations and lessons
learned.

Determine favorable factors and desin Conclusions,
constrains for teachers training and student recommnedationa and
curriculum lessons learned

12
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CHAPTER 3

In Greece data was collected by our partners Stimmuli for Social Change aotehoi€ollege. The

team conducted interviews with 10 teachg&from private schools and 5 from public schgds3chool
directors and a focus group with 5 teachdrsGreece two school directors were interviewed from both
private and public schoolsBoth directors have over 15 years of experience as teachers and 1
respectively 10 years of experience as directors. The directors interviewed manage large schools of 250
respectively 400 student and have under their leadership 27 and 35 teachers, respediivo student
workshops were organizdabth in personwith 6 studentsand remotelywith 2 studentsBelow we will

present the findings of the Schools Staff Needs Analysis as well as Students Needs Analysis.

School Staff needs analysis

Innovative Teaching and Learning Methods

Knowledge
The teachers interviewd in Greeceunderstand
Innovative teaching and learning methods
distinction to traditional teaching which are
described as teacher centered using the books
and the blackboardas this ICT Secondargacher Teacher
explains@Ways of teaching that go beyond the [RESUEEE S —
traditional way (teacher- table - book) and Methods
introduce innovation, technology, inspiration,
teamwork, creativity, connection to the real world,
critical thinking, implementationfadeas and their application whenever possible

Books Blackboard

Passive
students

Innovative teaching and learning methodse

understood byteaches in Greece & student

centered, connedhg the learning to the real

world, focused2y &G dzRSy G Qa aiaAf S«
integrating technology, interactive, inclusive,
project-based learning, experientidearning,and _
gamification. An English teacheemphasized two té;gﬁi‘;as";d
aspects of innovative teaching and learning learning
methodson one hand the introdiction of new MEfods
tools such as technologgnd on the other hand
the new approach ineducation specifically the
change in the role of the teacheand overall
culture A&Modern teachingearning methods
actively involve students in the learning process, so

13
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that a) there are learnecentered classrooms, there is interaction of learners with other learners and

the teacher, there is collaboration, critical involvement and a sense of initiative on the part of the learner
who is the main agent in the learning prosesvhile the teacher is the facilitator, and b) innovative
materials/ tools are used, like web tools, smart devices, tablets and computers, interactive whiteboards/
RSal1az o5 LINAYGSNE YIeoSs FyYyR gKeé y20 NRo2GAOAE

Teachers learn about innovative teachimgldearning methods through various channels frimrmal

university education to participation to various projects and seminars, peer to pkarningand self

taught activitiesas this Projects teacher explaigsL.  f S N} SR | 62dzi (Ke8by SAGKS]
other colleagues or by speaking with professionals that deal with these methods in their own fields. |
participated in training activities that were organized by various sectors, either state educational sectors

2NJ LINARGIGS 2y Sade

Practice
Integration of innovative teaching and learning is extensively ushdn teachinga broad range of
subjectssuch ad.iterature, Languages, Religious studies, Math, Environmental studitstory, and
Information Technology However, thespecificmethod usedvaries. S me teachersare more inclined
towardsintegration of technology & G KA & { 3 ha@ekb8eNlisidHarhdage liké, computers
YR AYGUSNI OGABS 6KAGSO 2 NR-H®DKs brdl edicatdhalweiFpages, S X L Q
learning platforns where the students are in charge of their learning, lots of different webtools 2.0,
which give students the chance to collaborate and be creative, to make up their own story, which can
later publicize and make it known to a wide audience. Technologylgirg, students have a natural
inclination to ICT practices, therefore using digital media they feel at home! They love using them and
therefore learning becomes fun!®@ther teachers share more about tingeaching approach and
integration of collaboraive methods, performing arts, project based learningelf and group
evaluation and service learningas this Secondary teacher shar@és{ 2 YS Ayy 2@ GA GBS | yI
practices | am using during my classes have to do with connecting the topics | teachenjtag\ife
and way of thinking. Whenever this is possible and when there is no pressure to deal with exams or tests
and conventional course material, | explore my lesson with my students by encouraging brainstorming
of ideas, working in teams , puttinddas into practice, self and peer assessment argperation with
20KSN) O2ttSIH3dzSa AT 6S s yid (2 LINRBLIRZAS a2YSGKAyYy3

Innovative teaching methods, especially integration of technologylearning and team workare

widely used but the main challenge comes from the fact that it takes longer and the activities are not

always aligned with national exam requirements & GKA & [ AGSNI GdzNB IInyR | A&l
Greece, especially at the grade of Lyceum, our education system is oriented at the national exams and a
GSIFOKSNJ AayQi SyO02dzN»y 3SR (2 Tha iatte reRsbril Tise MBoyative i S OK
F QGAGAGASE G(6A0S RNY2yWiK (SaGRrRYaSElOYMA FNBUISy Gt &
during my ThearologyOf I & & 0. Zhaintedafidn bf néw innovative methods also depends on

the school infrastructure and facilitieas this English Elementary teacher shares dzA &nSvheh finie

and school or classroom infrastructure allow for such activties.
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The frequency of using innovative teaching and learning methods redépends on the teacher but

varies from every day to twice a months this % grade teacher shares 2 S e I@ZBevery day, but not

in such a way that critical skills are developed. We just focus on developing skills, due to the luck of
time.€ Overall it sems thatsome innovative methods are more appropriate for certai@arning units

and teachers are able tadaptand integrate them into their teaching as they see fisthis Projects

Secondary TeachaharesdThey are integrated quite often, especially when there is no need to teach
grammar, vocabulary or exam material in the sense | am asked to do atradsay state school. | mostly

use them when the topic is convenieatg, human rights, environmental issues, cultural matters)etc

YR NXBIljdzANBaA O2YYdzyAOFGA2Yy YR LINY OGAOIET ONBI GADS

Impact:
Integration of innovative teaching and learningg perceived as an interactive and creative way to
learning recognized for theibenefits by both studentsand teachersd { G dzZRSy G a € 2@S LI NI
activities that are student centered and they really become more -dp&ny R §ERglish teacher) as
well asi ST OLSYNBIKA & ol &3 addzRSyitaQ 1y2eéfSR3IS 2F GKS
memoryP ¢ | 2, th& @lSoMdcognize thét takes time and it is not aligned with the syllabuss this
elementary teacher sharedt is nearly impossible to teacdhe whole syllabus or any subject in such
depth. Too tim& 2 y a dzY A Yy I HE

Innovative methods have positive effect on students who enjoy experiencing them and teachers

have noticed that it changes their perception of learning and of the schdbis al® a wayd & (i dzZRSy G &
that let themselves free from constraints and want to show some aspects of their personality which are
a2YSGAYSa KARRSY RdzS (2 GKS NBIldzZANBYSyida GKFG i
(English TeacherTeachers are alspositively impactedfrom the integration of innovative teaching

YR £ SFENYAYy3a YSGK2RA& I aThels&edhingmdli®@ &&ring ordipfeasank S NJ 4 K
and make their ideas known to the publi&true for the teacher as well. He/she has the dgatio modify

the lesson and make it more challenging and interesting or easier to design.

When aked if such practices cultivate 2tentury skillsteachers agreed that such methods do and
some of the skills they often mentioned arereativity, criticd thinking, collaboration, teamwork,
problem solving, empathy, communication, being responsible, negotiatioligital skills.

Skills development is often asssedthrough observation, surveys and seléflection as this English

teacher describeg L arge¥ IBtithem assess themselves or let the other students assess them and

give them feedback on what they have done. | have assessed students through competences or self
reflection by letting them think about what they have done, by observing their f@qmessions and

body language or by giving them rubrics to complete in order to see what they have achieved or what
StasS GkKSe& OFry R2 (2 1denitdokn&sAron chderBation grifls/nagy oftel OG A O
teachers interviewed are aware of tlaisage but is not widelysed as this elementary teachghares

G! YyF2Nldzy §Stfex L dzadzl £ f& dzaS G NJ RA { kefegtod, but 3 3Sa &)
y20 'y 20aSNBIFGA2Y ANRRDE
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Design Thinking and Maker Education

Knowledge:
Most ofthe teaches from Greece are not familiar with Design Thinking and those whratee their
experience as intermediary. When asked wlasign Thinkings most teachersunderstand it as a
problem solving process taking place in staggteps anditerationsas this 3' grade teachesummarize
it asdan innovative method of learning that is based on probimiving and consists of stages 2rNJ &
educational approach whereby students try to give design solutions to a problem using an iterative
proces® Odeteacher associasdt with solving a real socialissuea G KA a t N22SOhia G4SIO
understand a process through which we spot a social situation or problem (social in the broader sense),
become engaged, think about what we can do about it, comeitlpan idea and put it into practice to
4SS AF YR K2¢ AG 62NJa TFT2NJ GKS az20AS0Ge ¢

School directors are also familiar with Design Thinkiagd they define it asa nonlinear, iterative

process which seeks to understand users, challagpamptions, redefine problems and create
AYY20F GAGS a2t dzi A 2 @rinoré RoadlyMPaltodlfosalufhg dloffaRnurial prablérs

dt includes a lot of stages, whereby students try to solve global/ human problems by designing and
redesignfy 3 GSaidAy3a IyR LINRG2GELIAYIT GKNRdIZAK | O2ffl o

When it comes tdMaker Education the same teachers who have knowledge about Design Thinking

also know aboutMaker Education When asked to describe it they often refer to itthe process of

making artifacts and by doing so learning/acquiring skisich as digital skills, problem solving,

O2ft 02N 0AQBST LINBaSydaAy3a ByMakérEdusatio® YVuRderstand anii ST OK &
approach to education whereby students make/ create artifgin Makerspaces, frormusingcardboard

and simple materials, to art, and finally to new technology toelg, 3D printing, robotics, computing

and smart tools, while at the same time they learn new skills through making (digital stolgém

a2t OAYy3IkO2tt 102N GADBSK {¢9auv P

School directors are also familiar wthakereducation and define it aan approach thaéfocusses more

on the fabrication of real artifacts, whether physical or digital, but again through a collaborative process
wheNS RSOAaA2ya KIFI@S G2 0S YIRS IyR LINRofSYa azt @S
When it comes teskills acquisitionteachers had eithelearned by participating in European projects

such as Eureka! Project or driven by their curiosity while participatiin professional development

activities as this teachesummarizest L KIF' R O02YS I ONRaa GKS GSN) Ay &a2)
| learned more about it by attending interviews and presentations by experts, watching videos and by
FAa1Ay3 ljdzSatdAz2yadeé

Practice:
When it comes to practicall teachers, applied the models in steps. Some were simplifiddeation,
2.Brainstorming3.Sketching4.Making or more detailedt.Identify problems ®da & LINROf SYE X o
one problem In groups, 4.Design Persona, 5.l1dea time, 6.Prototypes, GM&aRgesentation to first
teacher and next to a larger audience or 1.Brainstorming, 2.ldea selection, 3.Implementation.
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Thematerials teachers use varfyom simpler such as paper, carboards, glue, pens, educational videos

and such to more advances such @rcuits, 3D printing,, EGO mind storprprograming, coding and
Il'YRNRAR |LJJAsE 9y3IAy23 aSt Aaawe alsdiiséd kiduitsiiyies), whicld y 3£ A 2
students have learnt to use in the science clag#e used programming for the roboticdland coding

for the Android app, online websitaiilding tools for the creation of websites. We used 3D animation.

Most of them we leant to use on our own, considering our students have a good level at the ICT class of

the school, so some were abletbrh S dzLJ 2 dzNJ 6f 23k &AGSdE

Impact:

Opportunities when applying Desigithinking and orMaker Education:

- Reduces Stress and Improves communication between teachers and studehthisProjects
teacher summarizesiThe most important advantage of using @fd/or ME in my classroom
(when | finally manage to implement them to the utmost degredje creation of an atmosphere
where students do not feel pressed to express their opinion in a specific way or let themselves free
to voice what they believe andant to put into practice. This beneffisr the school and the wider
communityare thatin a wayboth approachegnableeveryone involvetb see life from a more
creative relaxing,and pleasant way. It lets off stress and affects the teadtedent relatonship
more positively&
- Skills development such asollaboration, teamwork, exchange of ideas, critical thinking,
creativity as thisEnglishteacher sharesDT and ME, let people use their minds and feelings in a
creative way, and only then does learning become meanirgthey build skills and not only
knowledge. We need skills in life, not just a pile of information. Information is necessary but
applying itAy LN} OGAOS A& Ay @l t dzI Ddsigndthinkiriy ankiMakeil KSy & 2
education skills development are also recognized by school directors who also mentidihbdy
promote critical thinking, creative initiative and interpersonal relationshase are important for
the future adult to succeed in life. Love for knowledge and research, emotional intelligence and
empathy, ceoperative spirit and communicative competence, ambition and motivation, which
educators are now, more than ever, importdntinstill in the hearts and minds of the present
@2dzy3aiSNR a2 GKFG GKS@& | NB &4dz00Saafdz |yR 0O2Y
- LYONXBLI asS & dzRS yy atudedtg Wavei always ylémonstrated engagement and
commitment to the DT and Elprocess, wishing to work harder and longer, wishing to do better,
solving problems that arise on the spot, testing, reiterating, making and remaking, deciding on
what is besg
- Integrating DT and ME into thecurriculum has the pdential to be incorporated asa formal
practice within the educational systeml & G KA & 9y 3f Aladuld ik&tb li2rkideNd a K I NB
embed project work in the curriculurin this way, DT, ME, or any modern pedagogy, could be
tested within and in line with theurriculum, not as an extra informal activity, but a school formal
practice, which every student could benefit frém.
- School performance is also positively impacted by the introduction of Design Thinking and
Maker Educationas this director recogniz€®Thas an impact on the way students engage in the
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learning process, it encourages creativity and innovation, and enhances collaboration among
students, which are all motivating f@tudents as they like to share ideas among peers and do
their own thinking ad deciding. ME also applies to the natural inclination of students to make
(whether physical artifacts atigital one) and build at thyoung age, imaginative and inventive
skills¢

Challengeswhen applying Design thinking aidr Maker Education:

- Acceptanceof the Design Thinking andviaker Education methods by the wider school
community as alternatives to traditionalteachingare challengng as this Project teacher shares
0One of the cons is that techniques like these have not beemptaccby all school community
memberg(teachers and students alike) since the way our educational system is constructed does
not always permit such interventions or ways of teaching and learning that are not tradifional.

- When appliedsome students might fel isolated and it generates competition between
members of the grougmas this ICT teachersharésh y a2YS Ol aSa O2YLISGAGAZ2Y
2F I ANRdzLI 2N Aaz2ftldAz2y 2F 20KSNAEE

- Students also face challenges when presenting their ideas and collaboratingatitar students
as the English Teacher shat@he most challenging phases were those that required presentation
of ideas (some students were shy and thought that their ideas were wrong) and the phase of team
working where the students had to-operatewii K a4 (G dzRSy ta ¢K2Y (GKS& RAR

- Limited time availableis alsopotential challengdor teachersas this English teacher sha@d a
far as my subject is concerned (English), | do not have many teaching hours available (actually,
only two) and | try to do my best when the lesson has to do with creativity, team work and
O2YYdzy AOF GA2Yy d¢

- Tight school curriculum and lack of timare recognized as challeng@s@ & OK 2 2 fLackRA NB O 2
of time in the tight school curriculum, few teaching hounsaybe if there were an extra school
hour every day, this could be devotediraplementingthe new curriculum. Lack of appropriate
training or pratical guidelines for teachers, who are sometimes called to implement a pedagogy,
without being trained practically how to do so.

Lesson Plans and Materials
When it comes to materials teachers uswide variety of materials from books t@ducational videos,
apps and websites as this ICT teacher shates Saazy YI GSNAFfAaY ffSaazy |1
video/audio sources, maps, ICT apps for education. Some of them are developed by the Greek ministry
of education, others by the application ¥aJ- y& YR &2YS WherekKtbeNgchood @ Y S ®
infrastructure permits teachers have also interactive whiteboards, robotics labs and lsowbhyer,
these aremore common in private schools.

From the two interviews with school directora big difference béween private and public schools
was noticedwhen it comesto materials. In public schoalthere is no budgetavailableand teachers
purchase the materials themselves where for private schools they have access to more materials and

18



DESIGN FUTURES: DESIGNers and Maker for Better FUTURES (DF)
Project ID: 2019-1-NL01-KA201-060353

Co-funded by the R
Erasmus+ Programme L
of the European Union Kk

advancel toolsand mateh | f ad® ¢ KS LINA G ( SYes 0K\ fa rooficslBoOnitBeN) & K |
school, it is an extraurricular club, which is implemented within school hours, for two 45 minute
sessions a week. The students are free to choose from a vdridtps. In e robotics club the school

currently uses the Engind Kiafidthe publieschool director sharedNo budget, no motives, just the

0SI OKENA GAff

Access t@dvanced materialdoth mechanicaland electricalare not common and teachers sem to

associate those with STEMclassed RAR y 20 dzaS YIF GSNA LI f abujakOK | & C
said, | have attended other colleagues do this, especially those that teach practical subjects such as
Physics, Computing, Math, Chemistry.)eRersonlly speaking, | have used castoand other technical

G22ta (2 RSaAdy G23SGKSNI gAGK GKS !' NI GSIFOKSNJ YR
GKSFGNAROIT &AO0SYSNE IyR GKAy3a fA1S GKSaSode

Ensuring that teachers and students have access teagerces and leaning infrastructure isone of the
da0K22f RANXBOIG 2 Ritecors Hso entoulatidBaghBiEparficpatioh in extracurricular
activities and European projects such as eTwinninghich are linked to increased students
performance and skills development { { daoéy ghthdsiasm, because they are actively involved in
the process, which enhances teavork, critical thinking and digital literacy, but mainly harats
experiences and collaboration, which is missing froetéachercentered model traditionally followed
by the state schools, and prescribed by the government policy.

Teachers like both open lesson plans using a suggestion format and structured open plans and there

are exampleswhen they use both Those who prier openplansare often open to adjust the learning

to how the students respond to their teaching as this secondary teacher sharesLJSy f Saaz2y LJ
because | can be flexible and take advantage of the different students in each class. But sometimes one
need to use a step by step structured lesson, especially when there are activities that have to be done
YR 6KSYy GKSNB Aa | &l NJokeier, R&heRkay tfithey Fr@aléd linke8 RSt A O
by how students respond to the format and they try to listen and adjust to students needsthis

LINR YI NB (S oref& Npera l&ssoNPBlaissiggestions format although this is not always

possible, because there are studertatt prefer structureeStepby-Step lesson plans since they feel

more comfortable. | have to do this as well, but when | follow the open lesson plan structure | try to make

these students realize that it is to their benefit to try to learn by empathizimiggdand seeing how all

this relates them to the world around them and makes them more sodable.

In Greece ¢achers are not comfortable teaching a theory they had not experienced themselaes

opinion shared by all teachers interviewed as this Engliabiter sharest do notfeel comfortable, so |

have to test it before | teach it! | need to have experienced everything mysefable to instruct it. |

am like my students. | am taught something or learn it on my own, | practice it, test and reiteist, if

making, make and remake, and thergadnA y a ( NJh® feasdnibahind this shared perspective is

because theywant to be able to understand it well before they integrate it into their teaching b 2

very comfortable, because students tenddsetheir interest and active participation when the teacher
R2Sayuid &aSSY (2 1y26 SEIOiGfe 6KIG KSK&KS Aa&d R2AY:
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Teachers are open to adoptingreew curriculum if there are materialgraining is being provided and

there are peers to refer to for supporasthis primary teacher shareés ¢ KS O2 2 LISNI G A2y GA G F
that is more experienced or curious to implement a new curriculum usually helps and also the positive
TSSRolFO1l 2F GUKS addzRRSy(aodé

New curriculum is normally designed by the ministry andgblkool must abide to the requirements,
however in the case of private schools they can implement added upon curfitfhlen implementing

a new curriculum schooldirectors are emphasizing the need ofear guidelines and provide teachers

with the appropriate training and supportdTeachers need clear guidelines when a new curriculum is
being implemented, they need realistic solutions to troubleshooting areas regarding the procedure itself,
and the evaluation of the success of the procedure. Also, most dé#lchers have the hard skills,
acquired by their university training. And the traditional teaching focuses on spreading (in the form of
lecture) this knowledge to your students., B@ new, modern teaching approach and curriculum is to

be implemented,dachers need to be trained on developing their own soft skills and then helping the
a0dzRSyGa RS@OSt2L) GKSANI a2F0 alAftfaoe

Roles:

Most teachers see their role as of someone wiegher inspires and empowers the students and/or

someone who provides positiveesedback.It is encouraging to see that none of the teachers selected
2YS2yS 6K2 AyTtdzsSyOSa addzRSydiaQ RSOAaAZya «k 3d:
learning?dby itself but there was one who uses it in combination with others two roles.

One of the teachers is also noticingshift in the teacher role fromdelivering information and doing

to more guiding and facilitatingas this primary teacher sharé@he teac NEQ NRf S y 246 & KA
planning todoing. Doing here implies guidinggilitating, and directing activities which will be done by

the students

School directors in Greeceinderstand their role asa mediator between school environment
stakeholders andyovernment regulations and policies. They are responsible for administrative work,
2P0SNIff fSIFERSNBAKALI |yR (K&AN diee@dt aunim&izedPiovitle RS YA O
leadership, according to the educational goals set by the government, bua@soding to our school

policy and vision. Responsible for academic programs. Set clear directives for teaching procedure and
educational goals. Supervisassist,and encourage teachers and other staff and solve problems.

Monitor students' performance. Barvise educational procedure to achieve the highest possible

aidl yRINRa® a

Interestingly all teachers see their role as of someone who tries to instill social awareness within their
students either by addressing social or environmental issues with theibjpcts or moral and values

through teaching and theirown examplé L O2y aARSNJ Ad @OSNE AYLERNIFYyOH |
various issues of social solidarity through discussions but also through their involvement in activities such
asrecyclingdd ONBF GAy 3 T OQUABAGASE T2NJ 0KS Orysinkgddddi A2y 2
LI NI Ay GKSANI GSIOKAyYy3 | & (KesdhesubjécS N@dachdiiBne thig R K A 2
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opportunity. There are many casediiarature or in history that inspire to social oriented conversations,
NEFf SOlGA2ya FyR FAylLtte | OUADBAGASE dE

School directors believe that thechool has a broader role ithe community developmentand the

directors see their role as key in forming indoatl t & | Y R A y & (i the sthbof s téle Qakt || £ O f
of the community that requires social innovation, and set the foundations of this social change. The
school pays special attention to the social development of the children too, through thtiipadion

in several projects. As regards ethics, the school teaches students high moral values and ideals, which a
child needs in an eva@hanging world. Values such as humanism, volunteering, fair play, social justice,
diversity toleranceand family alues become second nature for pupils through practice and experiential

f SENYyAYy3IDd @

When it comes tanew projectsthose can be identified by multiple stakeholders from teachers to
parents and school director however tffi@al decision is taken in a centralized manner by the school
directors with the support of the Educational Coordinator.

Motivation:
Teachers are miivated by the fact that they want to perform better, serve their students, keep up
with the latest methods as well as professional recognition and financial rewards. Some teachers look
at trainings as an avenueto move from traditional limited learning toa learning focused on creativity
and social awarenesss shared by this primary school teachéhat motivates me is the need to
change my way of thinking as well as my teaching methods as much as this is possible in an educational
system that does not afays leave room for creativity and thinking under the light of social awareness.
At the same time, this motivation will help me instill the same ideas in my students and help me make
them aware that they do not live alone in this world but they have toracuch a way that will enable
them and the rest of the society to overcome problems more easily and solve them more effectively.

Furthemore, teachers measure their performance thought their (i dzR $egidiicRsiand behavior.

There is rarely a formal agssmentas this Primary teacher sharés¢ K SNBX A& y2 F2NXI |
my job if you are asking that, apart from my being continuously but informally assessed by the Head

al @GSN 2F (KS a0OK22ft3> IyR 2F 02 N&SSEnglish tekelley (& G K
sharesdi L YSI AdzNBE Yeé LISNF2NXIyOS o0& o6SAy3 aaSaaSR oe
they attend, the will to participate in the teachidgarning process and their need to see if all the stuff

taught can be used by tine creatively and usefully when they leave the classtd®raluation is done

very much informally and teachers rely on their intuition and perceptias this Projects teacher shares

GThere is always a voice of conscience that informs me if | am dgiogdgjob as a teacher or not, but

the most important thing in my job is my audience, the students. If something goes wrong, it means that

| have to go on under different principles, more leait@8 y (i S NBIRhod ¢iréctor® €onfirmed that
therearencF 2 NI £ (22fa dzaSR Ay Y SuhishdsdbohdycRdnaislythtokigh N & LIS |
observations.

21




=
D
p

DESIGN FUTURES: DESIGNers and Maker for Better FUTURES (DF)
Project ID: 2019-1-NL01-KA201-060353

Co-funded by the R
Erasmus+ Programme L
of the European Union Kk

School directors are motivated both intrinsically and extrinsically to support their teacher
professional developmenbut also to satisfy external stakelder dintrinsically, want to provide my
teachers first of all with the best knowledge and training that would help them in the educational
process, | want to satisfy all parents' and students' needs, and if possible, spread this knowledge to the
communityand become a role schemiodel. Extrinsically, | need to satisfy the parents/clients who are
paying for the best education possible for their kitthere is always the option for ta state free schooling,

yet they choose the private sector, so i haveddht best | can to serve my clients, and be the best in
the private education market, which is competitive, and you survive if you are the best, esp. in the times
2F FAYIFIYOALET NBOS&dairzydé

Professional Development and Training Preferences

Teachersprofessional development is important for their school performance where they have to
keep a competitive profile on the markieas thisprivate schooR A NB O (i 2 Tehchekshatbéiter &
get professional development. Teachesp.ef private schools, hawe make the difference and take
advantage of every possible opportunity for development, if we want to provide good quality education,
FYR 6S O02YLISGAGADS HawbventkisSdoes dpd rhearStiatit isYite NdseSfdr tate
school teachers as they do ne#ltk credits if they want to come closer to their homes, since some
teachers may be appointed in a schdai away from their familyln the case ofstate-run schoos,
teacher professional development programs aeven moreimportant for those teachers who need

the credits to move closer to their family

Greekteachers shared their preference fortiaining which includespractical activities applicable in
the classroomas thisPrimaryteacher shareg¥An ideal training would look practical and socially
2NASY(ISR® LG ¢2dzZ R AyOfdzRS YIFGSNAIE &L aiate | RILII

Both directors emphasize the need for a traininfat is tailored to teachers needs and praie the
teachers with a certificate and a proof of participating to theourse ¢ ¢ S OKSNBE Yy SSR az2y
theoretical information about a pedagogical method, and mainly easy to understand, practical,
guidelines ago the implementation in a virtually real, not hypothetical/ reristent/ ideal/ utopian
classroom. We all know the limitations of the real class, whether those be time/ space/ equipment/
stress/ even financial, so teachers need haodgprokssionaldevdopment themselves, stelpy-step
guidance, readynade material some teachers would also like to learn to make their own curricula if
they wish and troubleshooting advice by the trainers for the wearase scenario that could hinder them

from implementig the procedure due to the limitations mentioned above. Also, a Certificate of
attendance is required, which, wishfully also gives them extra credits, to help them ascend the salary
scale, or in the case of state school not only that, but also get thesercto their opportunity to be
appointed to a school close to their homes (as in this country state school teachers have to work around
the country for many years until they gather credits to approach their desiredavesy."

Teachergrefer a workshop frmat training with many practical activitiesand a brief part dedicated
to the theoretical conceptst & (KA & 9y 3f A & Wouldi Ifké O KeSHdvided witkha G
conceptual framework in brief and the benefits from using DT and ME in the classroom, and then and
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for the largest part of the training a practical stég-step guide on how to embed DT and ME in my
classroom, with exaples and workshops | will participateéiconfirmed by this English teacher as well

dn such a training workshop | would like to be provided with the conceptual framework in brief and the
benefits from using DT and ME in the classroom, and then artdgdargest part of the training a
practical stegby-step guide on how to embed DT and ME in my classroom, with examples and workshops
| will participate ina

Teachers woulgrefer a physical training where they can work on experiments and simulatiesthis

LINR YI NB i SAn@&aStMiningis in&lBarmg "unusual” place and lasts at least 5 days. The
trainers are the best in their field, use different training methodologies, combine theory to experiential
learning and provide the trainees withtlieNJ A y Ay 3 YI G SNA I f d¢

Both teachers and school directors emphasized the need of a trainer who is experienced and highly
qualified as this director sharesAlso, a recruitment of quality trainers with experience and in class
knowledge is importarb €

When askedwhat skills and competencies teachers would need to develsphool directos answers

were very similar as of the ones the students needdevelopsuch as collaboration, communication,

empathy, teamwork, critical thinking, digital skills, problem solving, but in addition they mentioned

a sense of initiative, flexibility, time management KA & SYLKI &A1 SR G4KS ARSI &K
thatitisK NR (2 GSIFIOK a2YSGKAy3 &2dz R2y Qi avil aiSIR air2dz
have experienced everything myself in order to be able to instruct it. | am like my students. | am taught
something or learn it on my own, | practice it, testaSdirSa d > AF¥ AGQa YIF1Ay3aZ YI
L Y FoftS (2 AyadNHzOd AGode

School directors also shared that tmeinistry regularly organize trainings for free attended by

teachersto learn and receive the associated crediteecessary forsalary increae and/or other

benefitd Sdme training seminars/ workshops are organized by the Ministry of Education. They are free

of charge for teachers and they are optional, but some only, give teachers extra credits, to help them
ascend the salargcale, or in theease of state school not only that, but also get them closer to their

2L NIl dzyAde (2 685 | LI AY ( STRe séhaols lalso drgeizerhiningstf®d a S G 2
their teacherson different subjects as identified as priority for them such ash@fdling bullying and

othersand they have partnership with local Universities, well as private organizations and individual
experts for teachers training.

At the end of the interviews both school directors spoke about itmportance of flexibility and
adaptation of the professional development training to the school context, studeQteeds and
teachers profiledProfessional development needs to be apptadng into consideration the school
02y GSEG +FyR GKS NBE SMyaTelchers SHro@ssiBraBmvelagNEnd dhé S & o
implementation of any new curricula have to take into consideration the needs of the students in an
everchanging demandingociety, but also the needs of the teachers for clear guidelines and realistic
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work demands from them. And all these havebtalignedwith the national educational stem, so
national education policy changes have to be méade.

Focus Group
Our team orgaized a focus group with 5 teachers who have experience with Design Thinking and/or

MakerEducation. In the first part of the focus group two videos one for each process were shared with
all participants to create a common understanding of the two methédger watching thevideos,the
group was asked what they understand by design thinking and they said:

- a5SaA 3y iniblkes drbuhd/sPecific steps that you need to follow. DT is a process that
enables you to dig deeper into a problem or a theéme.

- ODT was thought only as a process where students could work altogether on finding a solution to
an everydayhallengethey identify either in their school or in their neighborhéod

Makereducation was defined as

- "ME was considered as a higlichnical procedure where more people need to be involved for
creativity to spur and for results to be more beneficial for evergone.

- OGAnother teacher with more knowledge on ME, stated that ME comes to complement DT by
providing a 3D picture to the proltethat you are dealing with and for which you would like to
provide a solution by visualizinggit.

- GAnother teacher stated that ME are tpeototypesthat students create in a team as an extension
to a solution to a problem, and through this process their talents are surfaced which is very
important as they could then work on their talents and become good at something they really like"

When comparingDesign Thinking toMaker educations teachers identified similarities such as
students collaboration, 21 century skills, critical thinking, communicationsas this quote

RS Y 2 y & (iTNbugHSbBth these concepts students learn how to collaborate among, $tedents
cultivate 21st century skills, they learn to think in a critical manner, they learn to communicate better
with each other. Apart thus from the digital skills that come with ME, there are also transversal skills
which are common and are more intpent for their futureé

When asked how they could integrate both methodologies into the curriculum teachers gave examples
of how they could integrate parts of both approachie some courses to teach ICT, English or other
subjects using collaboration, digital skills, team work, communicatiorcetical thinking? As the three
examples below demonstrate:

1) Inan ICT course: Students could undergo specific research aio #petiés, like environmental
whereby students do research on how they could deal with the challenges that are evident and
what steps and actions they could take to eliminate them. Then students can pire$enit of

the classThrough this process theyre motivated and empowered to present in front of a crowd,
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they cultivate their digital skills and learn how through collaboration they could deal with
providing ideas that could assist towards solving societal problems.

2) In English course: Studemsalved in projects around diversity, poverty. They started working
on aproblem first on amndividualbasis and then in teams. Sbeir learning was dual: they learnt
Englishand, they learnt to communica&and collaborate with their peers for providing a solution
to a global challenge. Different web tools were utilizedrtoons, digital story telling.

3) Integrated as part of the course: through practical activities, discussion, through construction
activities/ handmade constructions of students. In English again, their class was around Van Gogh
and how he expressparts of society through his art. Students were doing research on him and
his art work, trying to understand what he was feeling and whawhsted to achieve through his
paintings. Then, they were working in teams trying to create artifacts of how they were thinking
of the environment they were leaving, how they were feeling by leaving in such an environment.
They provided ideas on how theyutd intervene in their school trying to change it and make it
look better and mordriendly and welcoming. At the same time, through their art inside school,
other students were empowered to work in teams and help their lives and their school. This
happered in an intercultural secondary school. Through that, students learnt English as everything
was done in Englisand learnt to collaborate and interact with each other, whialas not
happening in their school as a lot of kids were isolated and acting.alone

Barriers for adopting Design Thinking amdiaker Education

Teachers spoke about some of the challenges and changes which need to happen for Design thinking
andMakereducation to be adopted dtroader level as supported with quotes:

- Teachers Mindshiftowards making learning more interactive and collaborative whiat the
same time meeting learning objectived@-or these two approaches to be fully integrated in a
school, the mentality of teachers themselves needs to shift, they need to have a common goal and
while teaching integrate those two approaches in theirssés not only for achieving specific
learning objectives but also for making the course more interactive and fun, motivating in this way
students towards collaborating with each other and also for wanting to come to school and be
part of this learning comomity.
- ¢CAYS tAYAGlI GA2Y |y Rhere dzhiitdd Grdefs gov ne€o/fdldvilspesfia  a
curriculum. So, all these activities can only hapgiémwe want to make them in an effective and
equally beneficial way for everyoran an extracur® dzf | NJar@é a A BIOEIL FNRY GAYS
Ffaz2 | f20 2F &adzoesSota Ay + RIé& GKIFG SHFOK GSKO
- Financial resources 0Also, the financial resources needed is a huge constrain for integrating at
least the ME approach in theurriculum and the different subjects.
- Training teachers dTraining teachergsalso a huge problem araineed at the same timé.
- Teachers collaborationdCollaboration of teachers within schools is of the essence for such
practices to be integrated in school&nd sometimes this is not happenigig.
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- Parents andi (i dzR SghtalidyaAlso,the culture of the family anstudentsthemselves. A latf
parents do not want their children to leave their comfort zone and deal with projects that have a
more innovative elemeri.

Alignment with studentsearning objectives at:

Classrom: Teacher noted thatsome of the practices arealready implemented but are not
known/identifies as such by name&Another important aspect is that sometimes these two practices
are being implemented in schools however teachers only afterwards realize that what they do is DT or
ME.

Design Thinking antMakerS RdzO G A2y R2y Qi I f gl &a I f dandtifisisnbti K Y I y
S I &émetimes what they do is aligned to the mandatory requirements. but this is not always the case
and things are difficult for this type of alignmeént

Public(state) and Privateschoos:

A teacher have noted thathe two methodologies could be easily integrated in elementary schools
curriculum since they have more flexibility as oppas¢éo secondary schools where there is little
flexibility dUnfortunately,since allGreekschool are abide by the nationalirriculum,changes need to
come from top downHowever, given that there are flexible zon@sspecially in elementary, whereas in
secondary things ardifficult for somethingnew to come in) they could a@bsintegrate those in these
flexible hours (for state schools).

At private schoolswhere the curriculum is more flexible specific hoursould be dedicatetio Design
Thinking andMaker9 RdzO | i A 2 yfor briaieiséhdolshinGs&ould be easier by simply adopting

an hour that is devotto the so called clubs for projeémnd dWe could say that these practices could

be integrated more easily in private than state schools. As the environment in private schools is more
competitive and teachers need to make the extra énile

National/Policy.

At national level teachers believe thaaving dedicated time for such practicesan make a big
difference. In addition they specified that such methodologies can be implemented first at elementary
levelswhere creativity flourishes\We need to integrate in the weekly programme, an hour or two for
projects so that we can make a difference and try new innovagiaehting and learning activities and it
should be initiated from elementary school as students of that age are very créative.

For teachers to participate to thBESIGRUTURES8aining we need to consider the following

- Clarify what are the benefits dfie training
- Highly practical and no theory
- Have the course practical, short and concise
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As the notes from the focus group cla&géyou really need to be very persuasive in order to make others
want to join because one of the first things they asking is thed K I iin @ #r me' questionAt the
same time though they want to know that what they will be trained on would be highly practical with
no theory in between and of course highly easy for themmaterstand short andconcisewith practical
examplesThis is the only way it can work for them so that they will be persuaded to participate

SWOT analysis
Below follow the results of the swot analysis in a nutshell, showcasing the most important strengths
andopportunities together with the welenesses and threats that come along with the introduction
and implementation of the two approaches of Design Thinking and Maker Education, in Greek schools.
The list as shown in table below is not exhaustive, however, it stipulates the most importantsaspec
G2 0SS GF1SYy 2y02FINR gKAfS ONBFiGAy3a GKS 59{LDb C!

Strengths Weaknesses
- open and in need of TPD - lack of time because of the syllabus
- proactive teachers - limited time for travellingor teachers as
- gainingthe consciousnesthat we are there are hardly angubstitutesavailable to
globalcitizensthrough cooperation cover for them while away
- keen onpractical training - the age of teachersometimes can hinder

their involvementin such practices. As a
result, these teachers (older teacher®eda
clear scaffoldhat favorsstructured learning
instead of a flexible one

- limited teachers' skills and lack of proper

infrastructure
Opportunities Threats |
- professionadevelopment - Qovidfor the next 4 months
- Personal enhancement - teachers participating need to have some
- long term financial motivation prior involvement in the project or at least
- build seltconfidence be informed, otherwise time will be lost

- empower students, satisfy parents

- Strengthen the bond between the
participants

- Studentcentered educational approach

- Actual curriculum offered to teachers
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Root cause analysis
Belowis a root cause analysighichinvestigatekeyareas andcausesvhich influence Design Thinking

and Maker Educatiopracticein Greek schooland how these causes may impact the development of
the Teachers Training, Student Materials and overall DESIGN FBEitdiRigy in each country.

. . ] Limited Financial
Teachers have limited time with e :
Difficulties in integrating DT and ME
\their students to accommodate 9 9 Resources for ME

into the curriculum
DT and ME methods

Lack of
Heavy syllabus awareness and
knowledge
t I NByda R2yQd 6ty Teachersdo not know how to Teachers prefer in [edailiehols
outside comfort zone apply DT and ME in their person training e
teaching
Teachers are not willing to

teach a theory they had ng
experienced before

Materials and Resources

Teachers mindseteeds to beshifted
towardsinteractivelearning

People Mindset

Students needs analysis
In Greecetwo & (i dzR #ofkShdR were organized both in person amdie. The online session was
attended by 6 students and the online workshmp2 studentswith ages between 9 to 12 years olthe
findings of both workshops will be described below

Few teachers know what DT
and ME are

Current learning experieces:

- Classes normally take place using PowerPoint presentations and the textbagkitis student
sharesshared ! Math class, teacher explains the math rules through a ppt, and then we do the
SESNDA&SaE 2y (KS 62219 'G [ly3dzr3ST yR Ftt O

- Students share that sometimes they are really interested in the class but that sometimes they
are boredasthisstudentsharest L¥ L f A1S GKS &adzeSOG L Syez2e (K
a2YSiAyYSa L 3ISid 02 NBR dsometinies Ilam tuvoud tdiléa® ysdnfettngs | y & ¢
| get bored, it depends on the lesson (eg | get bored at Religiodiestu

- Students enjoy how the classare taking placeas this studentshares ¢ KS dzaS 2F GKS L
board. We play interactive games on the whiteboard, which is fun and educational at the same
time. Also, having the lesson on a gpwve understandhe lesson better, but sometimes it's too
long and the lesson timeJt | y A & HoMalzdr yhé&yRvdudd like to collaborate more and
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participate in interactive activities as this student shates ¢ 2 dzf R f A1 S Y2NB LINR 2
O2fttF02NIGAZ2Y D€
- Studentswould like to participate more in collaborative activities and projecss these students
sharea L ASYSNrfte tA1S Y& OdaNNByd OflFaasSaoe . dzi L
my classmates and do projects that we will later presenkt&t NB & (i 2ABqthe Dargdlf | & & P €
the fact thatthey would like to be more involved in making activities amthanging the learning
environmentrather than theoryd would like to go on more educational trips and learn by doing/
handson- learning. | would also like to make thinggself;l think | would understand better, eg.
in Science | would like to be shown how to dmathingand then do it myself. | want prtce,
y2i 2yfeé (KS2NE ¢
- Students shared that theyould like to be evaluatedin groupst & (G KS&S aidwaRSy i aKtl
like to change the way we are taught atik way we are assessed on the next day. That is, during
the ppt presentation of the lesson draetimes getbored andhaving the answers of the book
exercises on the ppbes nohelp me think on my own. | would like to be assessed doing interactive
educational quidi Saita o2y GUKS ¢gKAGSo2I NRUO Ay GSlIyYaz |yR
- Integration of technology is an aspect the students enjpya 1 KA & & (OdzReSolld usd K I NB a
some web tools on laptops, eg. padlets, for the Geography lesson for example, or an interactive
G2NI R YL IyR ¢2N)] (23SGKSNJAY LI ANBR 2NJ F2dz2NA

During the onlinevorkshop,the facilitator notedd ¢ KS OdzNNBy & (S OKAy3a Y2RSf
to them. They want interaction, between learner and learning. THuegotlike the traditional passive
f SENYSN) Y2RSt® ¢KSe& gl yid Y2NBde

Positive learning experience

Students vere tasked to draw a positive learning experieace to present their drawing by
answering a few questions. The examples the students gave include:

- 1. Outdoor learning experience called Real Case
- 2. Hands on experience calledmaginary Science clagsvhich was project based
- 3. Connectivity with issues that are relevant to them

g
chcu 5
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| Tepifera
@ Hojq (c Zu'os)
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- Students chose these experiences because they were actively involved and interaatiteer
they enjoyed that they coulthake somethingl actually made the experiments the teacher shows
dza 2y LGz a2 L dzyRSNBRG22R GKSY O0SGUSNW® !fazs
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- Students liked that they were not siting in their regulatassroomsand the fact that the lessors
took place in new locationsuch as the Attica Zoological Park , Recyclingnuseumor even
other countries where they likedthe fact that they could connect with students from other
countries as part of Erasmus project

- The teacher was supporting and facilitating the activitias these student shargs ¢ KS (1 S OK S NJ
helped us by supporting us through the building part of thediproviding us with materials and
tools. We already had in front of us the Beehive Model Making Guides of the country we worked
with, and teachers were, let's say, Making Assistants, but actually let the situation in our hands.
2S RAR Ittt GKS YI1Ay3odé

- Stdents felt involved in the learning process while researching and building their projéidie
research first and then on cardboard paper we write our findings, make comments and notes on
the findings, stick photos, and make an informative tableau. Theslseeconduct the experiment
2dzNBE St 9Sa oé

- In terms of knowledge the students emphasized the speéifiowledge as well as gaining
familiarity with the tools they used while conducting the activitieas this student shareé L
learned to use the 3D printer drthe relevant computer software in order to design and then
create the prototype of the recycling object | researched into. | learned to use various web tools
F2NJ LINBaSyidlidAaz2ya (G220 alAyte L €SFENYSR I 21

- Depending on the project studénusedirom simple materialssuch agardboard paper, crayons,
pencils, scissordy more complex onesas these student share88D printers, computers, and
computer software (wetbools) for research and presentations, and CAD software for designing
the 3Ddrawings. Some students usedlorson their 3D prototypes.

- The activities chosen by students waret graded but students were assessets this student
sharedd ¢ KSNBE 6SNB y2 3INIRSazx odzi GKSNBregehréh | 434S &z
presentation of research and prototype making got an award, like a certificate of mastery. Our
teacher, to whom we presented our work (research and prototype making), was the judge, using
a set of criteria for research achievement, presentatioltsskesigning skills and 3D making, that
KFR 6SSY YIRS (y2sy (2 dza& FNRBY (GKS adl NI oé

The facilitator noticesi i dzR $iwérésh i@project-basedlearning and a maker approadfirhey want
more projectbased learning, handsn, and Maker approach. They wadigital tools, less or more
I ROl yOSR>Y G(GKSeé glyid O2fflFr 02Nl GA2YyS (GKSe& tA1S ONXBI

Ideal learning experience

Duringtheseactivities,the students were tasked to design their ideal learning activity by looking at key
areas as connected to the curriculum spiderweb.
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& during school

* hoars

emice aveck|  IDEAL CLASS
Activity

“Evo hoars

Locations v

Materials “

What matersals woud you ke to use?

o/ Ard
+ Project Lb Nﬁ':ﬁ-

- Learning:Students mentioned many of the school subject such as Science, Math and so on but
they also spoke about subjects which interest them such as Environnstatlies Arts, ICT as
this student shagsa M PO Y BANR Y YSy Gt {(idzRASa 6S3d wSOeOt Ay
crafts, not just drawings, taught by experts), 3. ICT class: how to make websites, blogs, apps,
dzLX 2F R F NI AOft Sa YR @ARS2a 2y ,¢ FyR StaSgKSNB
- Patrticipants students would likeo work in smaller groups of max 10 students
- FeelingsHappy, Excited, Interested, Confident due to knowledge obtained, motivated
- Location Science lab, art lab, project lab, outdoor expeditions in nature, maker lab,

- Time:During school hoursTwice a week 2 hours per session,

During thein-person session the facilitator observétht § DSY SNI f f @ 2 G KSe& gl yd (2
class modl changed. Difficult for them to come up with their own ideas dtris¢otally new to

them. But their confidence built up in the final part, when they felt they were given the initiative to
OKIy3aS GKSANI tSIENYAYy3a SYySANBYYSyYy(dé

SWOT analysis

Below follavs the results of the swot analysis in a nutshell, showcasing the most important strengths
and opportunities together with the weaknesses and threats that come along with the introduction and
implementationof the two approaches of Design Thinking and Mdkducationwith Greek students

The list as shown in table below is not exhaustive, however, it stipulates the most important aspects to
be taken onboard while creating the DESIGN FUTWRE&htscurriculum.

Strengths Weaknesses
- adept inanything innovative - children might be competitive missing th¢
- they love PBL meaning of collaboration

- Widen their horizons

- Becoming global citizens

- Empowered studentgivemotivation to
teachers to go on

- Fun learning environment
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Opportunities Threats |
- be creative - the strict curriculum sometimes hindetl
- enhance collaboration their willingness to be involved i
- become critical thinkers innovative practices and be creative

- learn to solve problems

- Enhance their digital skills

- Work in a holistic educational approach

- students raise their voice increasing the
agency

- opportunity to thrive at learning, which
theywould notin a traditional learning
environment

Summary
The school staff needs assessment offered reach insights into Gré&ek O KlifeB, Means and
knowledge as well ke opportunities and barriers when it comes to the integration of Design Thinking
and Maker EducatioOverall teachers understand thizesign Thinkingnd Maker Education ggocess
with strict steps which is sometimes very restricting and not flexiBESING FUTURES project should
clarify betterhow the Design Thinkingnd Maker Educationan be implementednd emphasizéheir
flexibility, need already highlighted by teachers during the interviews. The DESING SJhoRE&E
propose amethod flexible and adaptabl¢o the context of the school and the needs of teachers and
students. Overall DESING FUTURES should provide them seilffold (step by step process) whish
also flexible when implementednd can be adapted to their teaching and learnimigich occurs at
schools.

Overall in Greecemost of the teacher areinaware ofDesign Thinking and Maker Educatjmactices

and dwe to the centralized systerand teachers are not that flexible and open in experiencing new
things. However, they are willing to know more and sometimes they are indeed using these approaches
without though knowing that what they are doing in their classeindeed defined as DT or ME.

As expected, students are interested in hands on activities where they get to be involved and
collaborate.Overall students like the integration of technology and projeased learning and like
diversity. They are often iimhidated by evaluation and would prefer a no grates systBased on their
answers it is safe to assume that they will respond positivedasign Thinking and Maker Education.
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CHAPTER 4

In Italy, data was collected by our partner PACdllaborative The team conducted interviews with 10
teachersand the findings of these interviews are presented below. In additiaring the transnational
meeting SWOT analysis for both school staff and students were completed and presented below.

Italy wasone of the countries most affected by COMI® and this has limited the team capacity to
collect data

School Staff needs analysis
Innovative Teaching and Learning Methods
Knowledge
By innovative teaching and learning methddslian teachers understand thoseethods which are
student centered, practical, adapted to students needs and focused on students growth and
development in an inclusive wayas this
primary school teacher shares
GLYALIANI GAZ2YLFE FT2N) G4KS 1 AR. OiiAdlLtX FyR
that put the student at the ceetr® Halian
teachersalso emphasize thadaptiveness
of suchmethods, where the studentsare

practically involved in making and can Innovative
. . . teaching and
change thér learning path as this learning

secondary Art teacher shares! Y SO K2R MEMots
based on makingsuided practical activities

with the possibility of the student to take a
new path during the exercise. | set the
objective, but | always give the possibility to
GKS addRSydG G2 OKFy3aS GKS LI

Interestingly none of the teachergelt the need to mentiorthe opposition to traditional methodso
explain what innovative methods arimdicating that they have more experienaad a more irdepth
understandingcompared to their counterparts in Greeead Romania

Teachersacquired theinnovative teaching and learning skills from participating to trainingsger to
peer learningas well as seffed learningby watching webinarsvideosand so onlinterestingly, ormal
educationwasnot mentioned, however manyteachers mentionedcourseson tinkering andTrinchero
organizedin collaborations with Museums and as part ofEuropean projectsuch asTwinningas this
Primary teacher sharas ! O 2 diridiir®) orgafizedby the Tech and science museum of Milan. The
course of CLlbrganizedby www.etwinning.net. The course of Trinchero methodology (method
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developed by Roberto Trinchero). On robottid hotfollow a course, | did an autgpdate. All courses
I NB oFaSR 2y GKS LISNE2ylIf AyidSNBaildxs y2KAy3 Aa O3

Practice

Innovative teaching and learningnethods areextensively used bysecondary and Primary level

teachers teachingsubjects such as Arts, History, ltalian, Geography, Mathechnology, English,

Physical Educatioand Music.When asked for specific examplafausing innovative methods, teachers
mentionedthe integration of technology, collaborative learning and group woals well agearning by

doing as thisPrimary Math,Technology and Geography teacher shates Sa > Ay (SOKy2f 238
new methods once week (with coding and robotics). | use Trinchero method for matheX@mple,

when | tried to explain the sum, | let kids explain first what is for them the sum using their words and
debating between them. In this way they build a logic language. Fgrgpby sometimes | use robotics.
Technologff 2 NJ YS A& | Y S K 2TRaclie arkatso fAniilrSvisddiagdnod@idies & ¢ ¢

as thisltalian, History, Geography Physical educatiomnd TechnologyL,JNK Y NB a OK22F (St OK
use the activities of Code.org, and usually kids like that bedhegare different from the traditional

learning. For exampleoding helped them to learn right and left. | use CodyRoby, a robot with coding

cards. Kiddearned to code the robot to move on a path. | also used the robot Cubetto. | used also
tinkering. For exampldor Christmas | asked the kids to make a Christmas lightécard.

The frequency of using innovative teaching and learning methods depemms teaclers
confidencdexperience with themethod assometeacherssaythat they alwaysuse themas this Italian,
History and Geography Secondary teacher sharést ¢ @ & SalJSOAlFft& 6KSy L A
which all together we "hunt" for different solutiohs L2 Ay G & 2 F @lawevestherk aréJ2 1 KSa S
alsoteachers who have difficultiesin integrating theinnovative methods andonly usegroup workas
Primary Italian, History, English and Physical Education teacher sh&@@&sNJ YS A& RATFA Odzf
iKSasS I OGAGAGASAE Ay G(GKS SOSNEBRIFIe aOK22ft | OGADBAGAS

Impact

When asked about the positive effects of such methodsstudent,teachers often spoke about the
inclusiveness of the methodsgiving a voice to the shy studentsmproves relationship between

students, resolving conflictsand the fact that thestudent learn to cooperate and are enjoying the

processas this Primary Technology, Italian @haglish teachers shesd , S&> (G KS NBadzZ Ga 2°
are good. My students argood in discussing, they are good in the reading and comprehension. They

cand 2t @S LINRPOf SYaad ae 1 ARA | SSEleniifeBchesIrulydggelitiet (G KSe@
benefits of usingnnovative methodstheyarefacng challengedrom parentswho want standardized

learning as this5" grade teacher sharedt takes time and the method is not immediately visible to

parents. Not everyone understands the value. Very often parents are stuck with an old way of teaching.

2K 32534 0Se@2yR GKS aidlyRIFENR Aa aoll NEB oé

Teacher also spoke abostme of the challenges ofugh methods such asoiseand chaosand how
these methodsaffect different types of studentsas this Math, Technology and Geography Primary
teacher sharesiYes, but | still don't have certainty. For sure | have kids' attention. Teachers have also to
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learnto work with a small sound on the background because when kids work in group they have to
speak, the productive chaos is inevitable. For sure these are all methodologies that push shy kids to come
out. This methoalso helpkids with difficulties to comeut. We have noticed that the traditional "good
students" sometimes had difficulties in tag the challenge, they have difficulties in give i Qtierb &
teachers believe thébr best results innovative methods need to dd@endedwith traditional methods

to provide good resultsas this Secondary Arts teacher shad@he effect is positive to stimulate
attention, but it should not replace deepening with the paper book. They certainly contribute to skills,
because they are intuitive and fascinatiogls that help motivation to study and develop creativity. Like

the work in small groups in the mutual help for the resolution of techpieadtical problems, where
SOSNE2YS LI NGAOALI Sazx Ay@2t gAy3a GKS 20KSNWE

When aked if such practices cultivate S2&entury skills teachers agreed that such methods do and
some of the skills they often mentionedre collaboration, teamwork, problem solving, critical
thinking, respect,conflict resolution

In terms ofevaluation of & (i dzR Skill§ dev@lopment, Italian teachersoften use selfevaluation,
reflection, and observation gridsTeachers sam to dislike the usage or marles thisPrimary Math,
Sience Geography,TechnologyMusic andPhysical educatioteacher sharesi'm against classical test

and voting. | understand | taught them well when | see them happy. When | see them not downhearted,
when they think about the mistakbey havemade because they learn from idd notuse gridslt is
selfevaluation. Sometinel exchange the children's notebooks and ask them to correct their partner's
SESNDAA&SE dE

Teacherknow and have used observation grids but nievedifficulties using observation grisland
teaching at the same timas this Primarjtalian, English and €enology teacher sharesl have used
observation grids but they are difficult to use when you are alone in the class, because it is difficult to
FIOAETAGIGS |yR G2 2ohar€ Wi &so tedchers kviSo have Ys&deerively S ® ¢
observation gds and havensights about how the observation grids could be used for long term
results as this Secondar G F t ALy | Aaid2NE Iy RIn D& @eimdidentghase G ST OK S
because they are "inherited" classes and, in my opinion, only if you stafirét grade and get to the

end of the school grade by setting the work in a certain way even with colleagues you can achieve
remarkable results. Not only with selfeflection. | used observation grids for students with
oppositional/provocative behavior andherefore only aimed at improving the behavior and the class
environment. Serious grids should be built on the processes put in place to reach the different levels
of competence of the students both in education and trainiag.

Design Thinking and Maker Education

Knowledge
In Italy, all teachers interviewed doot have practical experience with Design Thinking and those who
are familiardefine it asdDesign Thinking is a shared process in which divergent thinking is encouraged
to arrive at different solutions to a given problem had a glimpse of this method during a training
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O2dzNBAS 2 NHI y A laSihs SacéndaryMt&liana Hisko®y antl @abgraphy teacher shEnese
were also two other teachsmwho said they are farhar with the term and associatedesign thinking
with the development of 215t century skillssuch as creativity, innovation, empathgamwork, and
brainstorming.

When it comes tdViakereducationall teachersinterviewed havehad at least fundamentawareness

and associate it with tinkering and robotic§hey defineMaker Education asanything related to
robotics, tinkering and more broadlylearning by creatingas this Secondary lItalian, History, and
Geography teacher sharés my opinion it is learning by creating and experimenting and reflecting on
gKIFEG @2dz KIS R2ySoé

When it comes to learning aboMaker Education many teachers mentionddainings organized by
the Science and Technology Museum as well as European progesctisis Primary Italian, English and
¢ SOKy2f 238 (il pdrtiGigatedNia aacsurseidadizeddy Science and Technology Museafn
Milan. Then with the school we won an Erasmus+ together with @hespearschools and the topic
around it is Tinkering.

Practice
Teacherwho participated to the trainingdad also applied the learnings in their classroom and they
were pleasantly surprisedas thisPrimary Math,Sience,Geography,Technology Music andPhysical
Educationteacher sharest ¢ Ay 1 SNAYy3Id 2 2y RSNFdzf SELISNASYyOSod 2§ K
0KSYy 6S RAR (KS al YS ¢ 2 Nlacherhavl intégkatedlakeketiucationisy ® L (¢
a one-week event as thisPrimary ItalianHistory, English andPhysicalEducationteacher sharesiWe
organized the tinkering week. We gave boxes with materials, exercise instructions, video tutorial. All the
class had to do different things. My students had to build different medtransportatiore

If for some teachers this was anetime activity, some other teachers see it asrecurring activity

adaptedand integratedn their teaching as this Primary Italian, Technology and English teacher shares

& C A INdivé robots to my kids (cubetto) and | observed how they used it. Then | used it for English. |
asked the kids toecreatethe path of Dorothy in "The Wizard of Ozingsthe robot cubetto. They made

all the characters of the story and then they created a feelings clock used to give feelings to each
character In this way they learned the different feeling&mglish This year | would like to use the robot
MindDesig SNJ I yR G2 &1 1AR& G2 o0daAtR I FFLANER GFtS A

Impact
Opportunitieswhen applying Design thinking ardr Maker Education:

- Students positive response tdlaker activities despite challengingi S I O KnBdé&t & this
Primary lItalian,History, English andPhysical Education teacher sharegDuring the tinkering
course some of the teachers were scared that kids wouldn't have been able to make it. Instead
with the kids wedid not have any problem during théinkering week, they werehappy, and
they managed to create amazing transportst
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Challengeswhen applying Design thinking aridr Maker Education:

- Access to the right materials can be challengifly some teachersas this Primary, Math,
¢ SOKy2ft 238 | yR DS 2 3tNd diffikud to ihavé t0Krightlinaiekals NaB éach &
activity. Eg: For robotics you have a lot of engines that when you buy, they arrive all separated.
You need to weld the parts. | had to dskexternal help. Another time we wanted to make big
poster wth the circuits, but if you want to harigup you need a drif.

- Cost for purchasing/laker materials may be challengings this Primary, Math, Technology and
Geography teacher shar@énother issue is the price. Robots are expensive and schoobt
afford. Our school used a bit of the money they had for the cddimdput it is not enougli.

Lesson Plans and Materials
In Italy teachesdesign most of th& teachingmaterials using the textbook, the internet, peer to peer
support and other materials avadlble online. The difference with other countries is thatultiple
teachers teach at primary level and the selection of materials takes place in a collaborative way
between all the teaches who teach at that grade Another differentiatingaspect with other countries
is thatmany teaches mentionedthe usage of pedagogicahethods such a8ortolato and Boglioloas
thist NAYIFNE al KX ¢SOKy2f 238 Foryrath DuSe2tiNdatedl® of ihg I OK S N.
analogc method(Bortolato method). | use the book, but not a lot because | prefer Bortolato material. |
also look on internet and | prepare the materials by myself. For coding | use Bogliolo materials. He offers
games, codin@ctivitiesetc£ The same rethod is also used in other classes as fRgmary Italian,
History, English andPhysicalEducationteacher sharesfor Italian | use Bortolato method because it is
really well structured, but with little group work. Agrglish, history | look on internet forercises and
activities. | often change material becausddécameold and boring. | use thieook,but | integrate it
GAGK . 2NI2tF G2 YI GSNRIf &grads eaclzeHdweded forimanygacharst S NJ F 2 N
the textbook remainsthe core material dThe textbook is the starting point. On the internet there are
manyresourcesp dzii A G GF 1 S& (5RGr&letéazhea St SO0 I KSYdé

Most of the Italian teachers like open lesson planas this ScondaryMath and Sience teacher

describesi henlclass, | don't program. | start with a topic, then a discusstamts,and it becomes open

Of raad {(idzRSyitGa tA1S G2 RSO ( STheteSf@laldesatherswkSe FSSt
prefer semistructured lesson plansvhere they start with astructure and are flexible as theteach,

as thisa Italian,History andGeographySecondary teacher describeésL  LINBG FsBudtlréd ledssny A

| establish a strong canvas with the activities | am going to carry out, if then the stuckdftgstions

GF1S dzLJ Y2NB &L} OS GKIFy SELISOGSR L RSRAOIFGS Y2NB
Lessons plans are desigd weekly or monthly and whergpossibleteachers coordinate their classes

with other teachersteaching at the same gradas a4™ grade Italian, Arts, History and Geography

teacher mentionedt 9  OK a2y RI & ¢S LIXIly ¢KIG G2 R2 gA0GK GKS

AN RS ¢
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All ltalian teachersinterviewed are open and interested to instructigatheory they have not
expaiencedd! f2G® L €A1S (2 Llzi YvYeaStT 2y rsdvEsBitht AySo 1L
new approacksd said aPrimary Math,Technology andzeographyteacher.Overall Italian teachers
seam very &en on experiencing and trying new things as this Primtaljan, History, English and
PhysicalEducationteachersharest L t A 1S (2 SELX 2NBX L R2y4did tA1S 0+

Role
Most of the Italian teachers see thie role as of someone who provides costructive feedback and
empowersthe studentsand dislike the option regarding someone whafluences student decisions
as thisPrimary Math, History and Geograpteachersharesd L g2 dzf R ft A1S (2 6S G(KS
the 2, to teach and make them bel&in what they are doing. Definitéliydo notwant to be a person
who influences students. Sometimes is important to resume all the students' flow because they can get
tf2ad Ay GKS SRdzOFGA2ylf LI GK® ¢KS NBaLSOG Ay GKS

All Italian teachersinterviewed believe they have the mission to instill social awareness in their

students fromactive citizenships, the constitution, the environmental responsibility, the respect of

the classroom and the common space and so diney condutsuch activities ordaily basisas this

Secondary Arteacher sid éSocial issues are dealt witlaily, in compliance with the rules of good

behaviorimplemented in our institute. Sometimes we discuss environmental issues and talking about

Greta Thunberg we decided to have in class 2 plants. Students are taking care of them and they use an

observation grid to monitor the ©r asa separate projectsthis first gradeltalian, History, English

and PhysicalEducationteacherdid dFor example, this year | asked not to bring water in plastic bottles.

¢KS A&dadzsS 2F NBaLISOGAYy3a (GKS 20KSNB Aa Ffaz2 GSNe
Motivation

Teachers believe thaparticipating to courses keeps them motivated, updated with the new

innovative learnings andhelping them becomebetter teacher as this 5" grade Math, Sience,

Geography, Physical Education teacher saidd Y SSLIA Yy 3 (1 KS acBiry a@eé. Gt As2ayi F 2 NJ

2 LILI2 NJi dzy A (i &lsa2sdme FehicRad mieitibried personal interestas thissecondary Italian,

History, Geographyteachera K | N8gh upéfor a course if | think | have a personal enrichment and

secondly to learn about new effective teaching methods so that | can then try them out th €lass

Most of theteachers measure their performance through their (i dzR egcliofsiand evolution as

well as parents perceptiorasthis Primary ItalianHistory, English andPhysicalEducationteachersaid

df | see my students happy. If they want to come to scho@a®d sign. Also the parents are important:

AT L aS8SS GKSY KI LR L dzydySewdofitieryf Ravelséitadls R kagufe | I 2 2
performance however thisne ®condary ItalianHistory, Geographyteachermentioned anonymous

j dzS a G A 2 ysyally hikeRan anonymous questionnaire to my students entitled "How do my students

see me" which is important to get feedback and to be able to correct highlighted problems. Moreover,

when | see that thehyeststudents or those mostiRA F FA Odzt 6& FINB o6fS (2 3Si
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Professional Development and Training
When askedabout professional development experiences whiehly enhanced their teaching
capabilitiesa large majority of the Italiateachers mentioned thénkering and roboticscoursemainly
because ofits positive effects on their studentsas thisPrimary ItalianHistory, Geographyand At
teacher sharesiThetinkering and robotics course because they give us somertant insights to
involve students in the class. Alsoe course of competencebasedmodel”. Teachersalsomentioned
courses whichhelp them better serve their students with some of their outstanding issassthis
Secondary Math and Science teackbarest L 4 @S R2y S @I NA2dza O2dzNES&a 2V
work with teenagers who are going through difficult times. | like, if | can, to help my students who are
KF@Ay3 LINRPOf SYaodé

Teachers woulgrefer a physical training, that is engaging and practieal thisPrimary Math Sience,

Geography, Technology,Music andPhysical Education teacher sharesiNot too much theoretical

because the risk is leaving nothing behinlgavetried to doonlinecoursesbut | think it's better to have

a trainer who practically involves you. Not too short timetables. Teaching style based on collaboration
YR SEOKIy3Sod LG A& AYLRNIFYyGd GKS LINF OGAOFE I OGA

When it comes to théocaion and timingsome teachers said that theyould prefer for the course to

take place at their scholoas this Art secondary teacher shaeg f | OSY a& &a0OK22f d ¢AY
lesson, every 15 days. Teaching style: to groups with a theoretical plagttohiner and our experiences.

I OUGADGAGASAY 62 NJ a.Kvhddhe activity daked place afid havINiB fitizwih degchers

schedule is also important as thisNRA Y NBE al 6 KX ¢ SOKy2f 23@& TimiyigRs DS 2 3 NJ
important, they cant'be too short, if | have to do an activity with my class | have to be flexible in choosing

wheng

Teachers haveemarkably interestingdditional points to add:

- Teachers role should stimulate 2Xcentury skills developmentA teacher should go along vt
the students in their live process. A teacher should stimulate critical thinking, creativity, self
esteem.

- Students materials need to contribute t& (i dzR $oyidtiud developmentThose who do the
training courses must contribute to help youpgople in becoming aware adults and to make
conscious choices in the future.

- Teacher ageThe problem | see is that all the teachers who decided to participate at this project
are quite old. Why the young teachers are so stuck with the old methods?

- Needfor a longterm innovation vision in education Innovations are left to the good will of the
individual teacher instel we need a more ambitious arldng-term vision from the school
management] amso tired that in the classroom we still have blackboalekks, professorship
chair. Schools are like thégicemany yearsago!

- Good relationships with familiestt isimportant to create a good relationshspvith the family.
Sometimes parentwant to have a say in the teachingethodology but this is dangenos and
wrong. | have 25 students andhuststructure the class for everybody.
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SWOT analysis
Below follows the results of the swot analysis in a nutshell, showcasing the most important strengths
and opportunities together with the weaknesses ahdeats that come along with the introduction and
implementation of the two approaches of Design Thinking and Maker Education with Italian teachers.
The list as shown in table below is not exhaustive, however, it stipulates the most important aspects to
be taken onboard while creating the DESIGN FUTURES students curriculum.

Strengths Weaknesses
- Teachers like the "doing part" of the - If we do it only online teachers will lose
course the workshop feeling
- We give fresh materials to use with the - Parents should be involved
students - Age of teachers' students

- Teachers are excited to share experien

with other Europeans' teachers
Opportunities Threats |

- Sharing experiences between teachers - COVID = impossibility to travel in Europe

- That the course will push other teachers
to participate in the testing

- Teachers love to test nemethodology;
they love to learn new things

Root cause analysis

Below is a root cause analysis which investigates key areas and causes which influence Design Thinking
and Maker Education practice in Greek schools and how these causes may impact the development of
the Teachers Training, Student Materials and overallGEFUTURES strategy in each country.

Materials and Resources

Teacher recognize the need for a lohg Access to the right materials
term innovation vision can be challenging (robotics
Limited time to teach and also use i i - )
t \ Curriculum is decided collectively b

he observation grid .
the teachers teaching at certain grade: Cost of materials

Lack of
awareness and
knowledge
Many of the young teachers prefer thé Teachers are familiar enough Teachers prefer in FUGEEICIRARRF
traditional methods with ME? person training
arents mindset who would like their Some teachers might pref
children to follow standardized Teachers are adept towards using the training to take place a
learning DT and ME in a S|mp||f|ed way their school

People Mindset

_—
ﬂ
p
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Students needs analysis
In Italy due to Corona Virus the student workshops did not take place however the project parent PACO
provided a SWOT analysis based on their extensive experience working with students.

SWOT analysis

Below follows the results of the swot analysis in #shell, showcasing the most important strengths

and opportunities together with the weaknesses and threats that come along with the introduction and
implementation of the two approaches of Design Thinking and Maker Educationtaligm students.

The listas shown in table below is not exhaustive, however, it stipulates the most important aspects to
be taken onboard while creating the DESIGN FUTURES students curriculum.

Strengths Weaknesses

- Learning by doing by themselves - Teacherslo notsee the value of it
- Going beyond the obstacles, learning td - Parents danot see the value of it

do notgive up - School leader daot see the value of it
- Seeing students happy of going to schg - Spaces are not appropriate
- Learning to discuss and to solve an issu - Materials are missing

together
- Learning to collaborate each other

Opportunities Threats |

- Giving a "voice" to the students that in -

the traditional learning methodology -

usuallydo notstand out
- Bring out the skills of each student

Summary

The semia G NHzO (G dzNBR AYUSNBWASHa O2yRdzZOGSR ¢gAGK GKS LGl

experiences, practice and means when it comes to the integration of Design Thinking and Maker
education. We can notice that in Italgachers are more apt towards using Design Thinking and Maker
Education as part of their curriculum in a simplified yet effective.wayin other countries teachers have
emphasized the importance of mindset of both teachers and parents and how crucial is to paEoenis

about the value of these methodBor teachers to be successful when implementing innovative methods
and it needs commitment, willingness, proactiveness and close collaboration to their studernts
participating to trainings in new methods is importanttbhot sufficient.

Teachers emphasize the importance of flexibility, adaptability and creativity when working with Design
Thinking and Maker Education. Educatimedsconstant update and evolution therefore teachers need

to look for new ways of triggerth a G dzZRSy 1aQ YAyRaSiad [SINYyAy3a Aa
occurs is especially importamind this is the opportunity DESIGN FUTURES tapardive students a

voice and create a context in which they aavelop successfully.
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CHAPTER 5

In Netherlands data was collected by our partreeDesignationWorks andEindhovenUniversity of
Technology The team conducted interviews witll feachersand2 school directorsThe two directors

have experience both as teachers for 6 and 12 years and as directors of 15 respectively 6 years. The two
directors coordinate relatively smaller school of 117 and 170 students and coordinate 9 respectively 10
teachers. However, due to te Pandemic it was difficult for the team to organize the focus group with
teaches as the organizations weere in contact with wanted to shield their teachers from extra
workload next to their workload of switching to online teaching activifiego sudent workshofs were
organized onlineach with four students.

School Staff needs analysis
Innovative Teaching and Learning Methods
Knowledge

In Netherlands the teachers have a breadefinition ofinnovative teaching and learnimgethods but
overall are seen astudent centered, focused on 241century skills, teachers role is that of a
coacHfacilitator , integrates technologydesign thinking ad methods supported by researcas this
LINR YI NB (S WAy B Mhich thé NBa ¢
child has a much more central role. The

children look for information themselves

instead of getting it from the teacher. It can

be accompanied by technical innovations,

such as a 3D printer, but not necasly. So,

A Gveri broad and in these a teacher also

plays a coaching role: where the teacher learning
evaluates the process in a different way than methods
with just a test and a grade. These are
already major innovative steps for our
school. But it also involves usirggrtain
materials, which the children can use, so that
GKS8 |ftaz2 RS@OStHaudg 6§ SOKY A Ol f faomé

scientific research to demonstrate the

efficiency of the methods is importanffor teachers as this Primary teacher shadssing new
methodologies which havieeen proven bycientificresearch to improve children learniggleacher

often spoke aboutearning focused on the process and not the outcomes msatimary teacher shares

GThe children need to be able to explore new subjects. They need to worketogethresearch a topic

andplan. So methodological work. And ifibes nowork, thatdoesnoty I G G SNX LG A& | 6 2 dzi
This is a novelty compared with other countries where teachers are not asking for the methods to be
validated byscientific research, showing a more informal adoption approach.

Innovative
teaching and
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A major difference with other countries is that Metherlands teachersacquiredinnovative teaching

and learning methodghrough formal educationas opposel to other countries where it was mstly

outside the formal education However the Dutchteaches are alsoselftaught, participated to

trainings and seminarand learned from other pee@bout innovative methodss thisPrimary teacher

shares¢ L € S Ny SR | 6 2dzi (0 Kso&omPtmilegcHers ¥témy schcoiRacte® o dzi |
mentioned numerous trainings suclas Designathonas well as European projects and past work
experiencesas this Secondargngineering andhformation Siencesteacher share$t 5 Sa A 3y ¢ KAy ] 7
from IndustrialDesign, my bachelor, and at the UvA about change managemenal&ythrough this

European project, this specific model. Before this project we used the technical design model of the

0§ SOKYAOIf dzyAGSNEAGE 2F ¢ogSyiSope

Practice
Teacher applgxtensivelyinnovative learning and teaching methodsibjegrating technology, design
based learning, research based learning aedperiential learningas this primary teacher describes
oWe focused on the three O's [in Dutch]: Dedigeed learning, Researtlased ¢arning and
Experimental learning. SOKA £ RNByY 32 (G KNRdJzZIK ( Kr8acherS also ek atr y R NE
these methodsas acombination of crafts and technologgnd their experience with Designathon and
Lego are often mentioned.

In Netherlands,@achestry to integrate innovative methods as much as possibé®meteachershave

dedicated daysas this primary teacher sharésL Y 2 & (i f &ridalys dbiring Scierie &Tgchnology,

other days | use it less but | still use-&IP | £ dzand diteng iy to integrate such practiceslaily.
Teachersoften referred to the integration of technology and collaborative worlas this primary

teacher sharesiyes, especially since the students h@akeomebookiow. | mainly create projects within

lessons around geography, history and natasewell adanguage lessons. | have a more difficult time

applying it tomath becausehat is abstract. We could do that with engineering lessons, budaveot
havethemaB NA I £ & F2NJ GKI G® ! yR a2YSiAY SBattherg ardialsd ONB | |
teachers who overall doubt the integration of such practiceshe overall processand their benefits

for the studentsas this secondary information technology teacBharest a € 6 S G KS 2Ll aAd S
we let the students free to explore and do a lot themselves, we notice that they often get stuck by having

too little knowledge or too little skills for the thing that they want to do. So as a teacher, we are still

filling those gaps in a kind of traditional way. We also noticed that sometimes we create learning goals

in which we want students to work with a certain tool, but if we don't teach this beforehand, they will

never create concepts that involve these slellg.(they will never think of usindaser cutteiwhen they

are not taught how to use this). So maybe we should sometimes just teach these skills. It is a bit of a
OKAOLSY YR 8§33 a(2NE O

School directors emphasized the fact that theegration of innovaive methods needs to be done with
care because it can create disruptiorasthis principal sharét @ 2 dz Yy SSR (G2 KI @S | O
adl oAt Adecs
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Impact
Dutch teachers share mamgxamples opositive effectst has on studentsuch astudentsconfidence,
to peer to peer learning, taking responsibility, collaborating, giving feedbaskthis primary teacher
sharesd ¢ K S Respansibjlitg when they give feedback to others they are more aware of their tone
of voice, they are really engagedata to give compliments teach otherand supporeach othemwhen
ySOSaalNEd® ¢KS& (SyR (Farthed,Suderidhsue marefinozdriing gh theiNA Sy G S|
projects and also teacharnotice that students are becoming a partner in learnirag ths primary
a0K22ft GSIIeeK®idlas pat lofdEger tiend in education to make the children a partner in
learning. The old (Montessori) materials are no loreg@ugh You need to supplement them with things
that are happening now. If yodo not, you miss the opportunity to connect with them regarding the
GKAy3a GKIFEG INB F 60A3 LINIG 2F GKSANI g2NI R fA1S ¢

Teachers have shared that the innovative teaching and learning contribute to skill development such as
teamwork, citical thinking, collaboration, seHconfidence, problem solvinggreativity, digital skills,
independentthinkers. Teacherssee their relationship with the students changing and are becoming

more relax about having answers to all the questions and somets learning together with the

studentsas thisPrimary school teacher shad¥es, | see the children becoming more assertive through

this work. They create solutions thsttirprise things | wouldn't have come up with. Sometimes they

teach me a newtechnobgy or technique. 10 yearmsgo, | would have beeembarrassedf | knew less

than my students about something, but not anymore. Yes, this way of teaching gives the children the
chance to practice and learn the 21st century skills. Until recently, crgdtitiie arts was considered

a different skill tharcreativity in math or the language arts. This creativity is essential and must be
stimulated. | am able to do this by creating parallels between the work of Mondriaamattd We

work at our school witiop Ondernemers (a thematmultidisciplinaryapproach to history, geography

YR aO0ASYyOSO®de

Teachers share thahe assessment of skills development is challenging as oppbs® knowledge

evaluationas thisPrimary eachersaidi L 1 Q& Sl d& (2 OK&dhisitioh KhéwingiBaa i 1y 2 .
OKAf R KIFa I Ol dzA NBR ISonaelteadhdrs canductsaléektionvagdiiScuskians, ¥ A O dzf i
however overall teachers rely on their observationas this primary teachersharésL R2 y 24 KI @S
for it, | use my intuition and experience. At sahoolwe havetoda A 4G Ay | OANDE S (2 RAA
I 322R Y2YSyd { 20bshdaionsgridsiareingt Asd inKh® Kyalaation and those

teachers who know about tem have difficulties in using them due to time constraias this primary
teachersharest b 2 i RdzZNAYy 3 | LINRP2SOG> odzi ¢S dzaS AG F2N a
very time consuming and very subjective. If | discuss these witlollepgie, | sometimes feel like we

are talking about different children. But then again, children act diffdyemith different teachers and

S 020K F20dza 2y RAFFSNBYyl GKAyIaodé
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Design Thinking and Maker Education
Knowledge

In Netherlands most teachers are familiar with Desigithinking and ratedtheir knowledge level as
advanced When askedvhat they understand by it they mentionetthat it is a iterative, methodical
process to design solutions to solve problemas this primary teachers sharé§es,designbased
learning is based on a problem in which the children start looking for a solution to a problem in an
iterative process. And that includes ideation, evaluating it, adjusting it and eventually reaching a final
solutiore. Interestingly techers also spokabout how they adapt the method based on the students
agel & GKAA& t NAYlI NE FirdKgve the stiidehtsdhée SeNigindriet, tNa a prablem with

a challenge, and students will try to find a solution to that challenge. Asddon the age, they will do

it in different steps. In lower groups it is more trial and error, and in higher years they have to evaluate
and iterate mores

Teachers learned about Design thinking either through their formal educati&uropeanprojects,

trainingsand observationst & G KA & (62 LINRX YieakBd aboStlit vikh® NdlustdaK | NS &
Design, University of Amsterdam, and during an Erasmus+ pr@jedtl have learned about that in

that core group of the FKTO. From schools #éifréady use it. And | learned about it on the course | took.

YR L KIFE@S taz2 aSSy Al FNRBY a2YS dzyAGSNBRAGE &0 dz

Teachers have also extensive experience wiflaker Educationand are able to make the distinctions

between Maker education and design thinkings thiss NA&A Y I NB § S Makét Edudatiokis kB a &
working from a problem but with a more technical approach. For examm&ing a power circuit or

LINE 3 NI Y Y A y 3 Dutch tédch@ieBnoalsdanaké thedistinction between integratingMaker

education with design thinking and using onMakereducationt & (O KA a { Eve@kiGgNbata K I NS &
is needed to create a real prototype of your concept. You can teach this in either a traditional but also in

a Degyn Thinking method, in my opini@n.

When describingvhat Maker education is teachersoften describe it as making thinks argbmetimes
integrating technologyt & G KA & LINA Y I MakingitiSnigsOAnS té childrenNtEink abdut it
beforehand what they are doing and want to malaad dUse of newest technologies, in which it is very
important that something is madé.

Teachers learned abouMaker education thought activities organized by locakéducational
organizationssuch as NEMO, Begnathon, and Het ABEs this tea& S NJ & IKdarN&8l about this at

I Wall{11dzyyRS RIFI3IQ |G b9ah o6dzi RAR y2d tA1S AG &
content. It had too much rules and too little room for the creativity of children.

Practice

Teacherdiad extensive examples about how they incorporat&#signThinking andMaker Education

in their teachingA y LINP2S@B&AA¢gz0K Ba YS G(GKFG YI {iR¢6viag Bl Ny Ay 3
minutes to the students to design a wayihich an egg will not be broken when thrown out the window

G2 adadr Ayl of S RafrfnydduEagicSt@eby soBihgh gaShiem én the sector such
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4 RNJ dZAKG 2N 0§KS odnding a vieatieAinstimehdAliesd dcpled $hénR & £

the extensiveness the methaslarebeing applied by teachers and the broad spectrushexperience

they have. Interestingly many teachers mentiondide importance ofmakingand the(self) evaluation

parts of the processas this Primary teacher defiiesa ! LINP 2SO0 | NRdzy R 3S2 3 NJ LI
needed to learn about the agricultural sector. Students first got some information about this and then
needed to come up with a problem in this sector, e.g.: birds eating the seeds of the land or draeght.

they needed to come up with a design solution, make this and present it. They also needed to self
evaluate their teamwork skills in a rubric. (A side note was that it is very important for this rubric to be

very specific so students can work wittSiff ¥ S O (il $ftthi eachers interviewed have been

part of the DesignatholJNE 2 SOG | a (KA & Evedyyear N&have Siont if$eddniésK | NS &
we do a research project, a Designation and a make project. A make project is for exampleanaking
weather instrument. The children counting clouds and make a logbook. They might take photos, analyze
iKSaS IyR YIS I LINBaSydalrdAzy +o2dzi Add ¢KS& ySSt

Both methods were applied in steps however depending on the organizatio® tproject was
conducted in partnership with the steps were similar but varie®tudents who worked with
Fablearn@schooldd 2 f t 2Daskyfbriefi- Field Study- Ideation - Fabrication- Argumentationg
Reflection Students who work with Bling followeStep 1: research what you already know. Step 2:
Make a moclup. Step 3: Learn a skill. Step 4: Make a prototype. Step 5: Pr&eadents who worked
with the model of LOOL (SLO Netherlarfdpwed thesesteps:Problem- Explore- Design Concept
Make- Teg and Change Communicate Deepen.And other followed the following steps: Coming up
with a plan together, presenting ideamakingtogether, Presenting the final product. Teachers shared
that sometimes they did not follow the exact steps.

School diretors know about Design Thinking and Maker Education and sharedthat with their
SELISNASYOSad wS3al NRAY I RS &A 3 woulokkaitte prgbiem,ihiérydu dzy R S 1
ideate, make a prototype, and then you iterate, B@ process to fix a problerhlearned it in some

projects in the school. And someone who | worked with did a lot ardeslgnThinkinge ! aMak&r2 NJ
Education they mentioned a workshop and conference they participated at as it is sharedVdereist

had a workshop. We used VR glasses and fabrication machines. | also went to an education conference

AY [ 2YR2Y YR UKSNB 6S alg I £20 Fo2dzi al 1 SNJ SRdz

Teachers usedimple materials such aglue pistol, elastic bands, recycled materials frostudeni & Q
home. Teacher also mentioned other resources sashiMakerKit from Designathon and the Ozobot,
MakeyMakey, Beebotonstruction materials and free material. Lego. Material for art lectures. Laptops
for scatch Bluebots etc.d Someteachers even used some advancetterialsas this Engineering
Secondary teacher shared biglaser cutterthat can cut 6mm material. 803 printers. A vinyl cutter.
And other tools such as a drill presshandbasedtools. We also tried to implement little bits to teach
children about circuits. Because yaanotneed to program little bits.
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Impact
Opportunitieswhen applying Design thinking aridr Maker Education:

- Teachers enjoy using these methods this primary teacher sharéBersonally | gain energy from
these fornsof education. | andisappointedat other teachersvhodo not dare to use it fully, with
toddlers they use a project for the whole group instead of letting each toddler do their own project.
I think | am a bit more relaxedah most teachers.

- Design thinking is methodical and helps put ideas into practe® this Engineering Secondary
teachersharesiThe biggest pro of Design Thinking is thanéhodological The problem in some
schools is that they get the tools, bidd nothave a clear goal with them. So now it is something
they can really usand that students learn that they can makertgs on different levels, different
fidelities. And it really helps students that they can make something that is in their heads. Then
they can also really talk about it. And we also try to facilitate this discusgsion.

- Children use their imagination to makeomething of their ownas this primary teacher shares
oChildrenget to make something of their own, not something the teacher told them to make. It
appeals to the imagination;they get to imagine something and then adapt that to the reality
which is a geat learning experience.

- Children are really engaged which is very nice for teachers to experiescihis Primary teacher
sharest N2 a F2NJ 0KS (S OKSNY GK&E OKAfR A& &2 Sy3al 3

- Children develop 2% century skills more than with traditional methods ands this primary
teacher sharest a 2 NB Hmald OSyldz2NE &1 A fAamoré Kcienfificthat G NI R A
kids learn how to learn how to work in a process, through a set method. Which is\e=adigd in
YARRE SKkKAIK a0K22f YR FdzZNIKSNJ SRdzOF A2y d¢

- Gifted students can also be included easis this primary and secondary teacher shares
6/ KAt RNBY N8B ofS (2 SELINBaa GKSANI ONBIGAGADG
another side of themelves. Gifted children can work on their own le#Ichildren can do the
assignment on their own level.

- When working on projects having clear goal and materials nearby was helpful for keeping the
students engaged & (G KA a t NA YI NEhat ivs IhepfuSwas thaKrhaheials were
nearby and the goals were clearly explained from the beginning, | don't think there were steps
that were difficult. They were very clearly formulated to the students at the beginning, so they
knew what they needto do and what to expect. Alsehat they needed to do to get a good
grade. Something | did wrong in a previous project is let them use their phonewiltheyt use
it for school related things then. And it is important to have the materials clossobyqu don't
KIgS G2 tSH@S GKS N22Y O2yadlyidt e oé

- Schools leadership recognizéhe need for more creative, problem solving skilis shared here
dt fits with society. And it is good that the children learn that they can make something, that they
can gothrough problems and a bit of meteognition. And they need some creative problem
solving skill€.
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- Multidisciplinary is considered an advantage and an opportunity for design thinking &faker
SRdzOF A2y o0& & dKig eefyanfividiab soRiSfétdntksiuddnts can have their
personal development in different ways. It needs to be multidisaiglé

Challengesvhen applying Design thinking aridr Maker Education:

- Design based learning activities are the tiene dropped when teachers have to work on scores
as thisLINA Y I NB G S if @ @ally havi to M@ HKion écores with a class Dedigsed
Learning is the first you drop. | do think it is a fantastic way of thinking to learn for children. They
get broader thinking skills anddrn 21stcentury skills. But not all can be done this way.

- Difficult to evaluateas this Primary teacher sHadEvafuation is difficult. And | think it might be
difficult for a lot of teachers to get into the right role. Alsohools feel like it something on top of
the traditional education. Maybe thejo notwant to change.

- DesignThinking andViaker Educationactivities take longems this primary teacher sharésosts
more time¢

- Getting the right materials might be challenging famplementing Maker Education. According
to ateachera! O2y ¢ 2 dzf RakedoEQucatioKylouireayzhéel ta have thmaterials.
Elementary schooldo nothave that much money. And you need to have the whole team behind
this. So,everybody has the knowledge. Aldothe teacher changes grades, because this often
happens, you don't want this expertise to be gbne

- Some bildren get stuck during presentations & G KA & t NX Y | PNdsentaton ddtkeS NJ & K |
productis challenging for me. How much attention is there for this presentation and what are
children going to do? Alsohallenging is to guess whether the problésiinition is going to work
for the childres.

- Getting passionate and knowledgeable teachers with access to the right matenaitght be
OKIftSy3aAay3a | & G KAYDouedkhy lightBnateri&d; padsiSnNihdkrowldtBea  «
TheonylIN2 6 f SY g2dzZ R 6S F2NJ GSIFIOKSNE G2 3Si GK2aS

- Students struggles with argumentation andefd research but adding reflections at the end
helpedl & (G KA & LINA Yl NBuméntiod ik Somathing theNdBilirendstruggle with.

And that isabout Why doyou make certain decisions, and they are not used to thatwiat |

did is to put a little reflection/argumentation moment at the end of every phasd.\8ould ask
them: tell me, why did you do this? Also, field researchdiffisult for some studentsYou see
that they almost always go on the internet, but théy notwant to go outside of the classroofn.

- Teacher also had difficulties during field research and fabricatamthis primary teacher shares
oFor me as teacher, the field research and fatiom were difficult to facilitate. Within field
research becausemustlosesome control. And with fabrication because they have to work with
new tools. And it is hard to look at every child, it is a logistical problem. | tried to make experts out
of sone children, so they could help othérs.

- Children might get anxiou$ & G KA & t NA Y| Bdne éhitlredtia®Niprabkein B a d
they don't have a solution right away. And then gakiousand frustrated about that
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- Teachers need to be skilled implementing these methodsvas recognized as a challenge by
a0K22ft fSepeRdS bidhewighdd & team is at implementing it. | think a team reallysneed
to understand the urgency and the importance of teaching methods like this. And the financial
aspecte

Lesson Plans and Materials
Many of thelesson plans and materials are designed by teachemnsl usemultiple sourcesCompared
with other countries achers inthe Netherlandsrely less o textbooks and usemore theinternet and
local organizational resources such as Lego and Deathgon Works as thisprimary teacher shares
a 5 dzNs@vgralyears | did create a large database for dedigsedlearningprojects. Every weeknas
searclhing throughthis but sometimes | do have too little time to prepare a lesson heant, and |
choose to use the regular methéd.he lesson plans teachers desigre aligned withlocal standards
and leverage exishg online platforms and toolss thisprimaryteacher explaing 2 S K| @S | YS{GK
because then we know it meets the SDDtEhcenterfor curriculum development] learning goals and
core goals of the government. We also started with Snappet on the compluggrwork following the
EDI model. We use it for math and language class. Bdiowvetdesign itourselvesBut we like it if one
f Sdaazy Kra 2yS fSIENYAy3 3J2FtxX a2 AG SFaASNI F2NJ GF

When it comes to lesson platsachers pefer both open and structured lesson plarss this primary

G S OK S NIn th&kbedidhiig mbre closed and structured, but in a way that | can change things

myself when | get comfortable. So that option needs to be thétewever when it comes to projects

teachers recognizéhe importance of having more open lesson plans SLISYy Ra 2y (KS 02y
course lessons, where we need to give instructions a structured plan is better. But in these more project
based curriculumsitishi 6§ SNJ G2 o6S F tAGGES o0AdG Y2NB 2Ly (2 A

All teachers are open to teaching new curriculum and they see themselves often aseattorsas this
primary teachesharesa L 'Y 2 LISy ({2 ndetriddb8tYHawe fobeé\@ inyhé goals and

vision behind it. Implementation is part of the skills a teacher must have. A useful tool in helping however
is "cateaching” with another teacher who is already skilled in the method and shows how to implement
in it in the practicaih Sy 4 S @ ¢

When working on anew theory teacheremphasizedhe importance of knowing the desired outcomes

a C 2 Nedlléaguest is important to know what the learning outcomes atehe end of the projectSo,
GKSe 1y26 6KIFG A& adwellds MNdirg ¢ dearlsBuctdra® hid2dactenskaras !
structured overview of what it will look like, and maybe also why it should be implemented (what are
iKS o0SySTAGa SaoOooe

School leadership also emphasizbd importance of using a phasespproach when implementing a

new curriculum asthis principal shareéWe do it in little steps. In every group we do a lesson, for
example, then we evaluate. And then later we try to build up on this. We use Snappet for practicing
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certain skills on the coputer. And we can use it for 9 courses, but we first implement it in one to see if
it works. And then go furthet.

Both school leader@mphasized the importance of creative lessons but also the threat that those
onesare the first to be dropped due to timeconstrains.Further they share the fact that the new
curriculum fits with the school priorities the process of implementing it is really fast this director
sharesiWe are a small school, so it does not take really that long. For example, with Snepgid it

in 4 weeks. Sdf it fits, thenthe implementation process can fest. Depends on the complexity of the
implementation and the knowledgefii S| Ya & ¢

Role

Teachers see their role as someone who inspirespowers,and gives constructive feedback. L 1 KA y |
someone who gives feedback to students and tries to empower them. | think confidence is extremely
important, so | try to teach children to believe in th&his @ $hés dnformation Technology Secondary

teacher makes an important remark abokit2 ¢ S OKSNBEQ NRtS Aa Sg@2ft dAy3
coaching as well as the limitations which come with this charige 2 dz K @S RAFFSNBY i N
new philosopy emerging around the role of the teacher, which is the teacher as a coach, which
encompasses two aspects: the didactical and pedagogical in one. Traditionally these were a bit
separated, didactical is the knowledge and pedagogical is about creatingpateslin which students

can take this knowledge in. But you see a shift to a coaching role. Which is interesting, but it also takes

more time. But more coaching means: you must give more individual attention to a student. And per
student, you look at whictlidactical strategy fits to the students. And you need to look which tools you
YySSR (2 3IAGS (2 (GKS addRRSydsz a2 GKSe& INB lFofS G2
Teachers are determinetb instill social awareness into their studentand focus on issues such as

race, religionand dimate changeas this primary teacher sharés, Sa> S@SNE OKlI yOS &2 dz
children about different viewpoints or religions, for example. There is a moment for social awareness in
SOSNE Of | Howevér ©ached fedognié that is not always an easy prodessSa s~ a2 YS{ A Y!
that is still a bit difficult. But | would like to show the students that they have the skills to change the
G2NI R YR 6KAOK LI I OBiteréstn§yp whénlaské&d abaythe infgedt indtleNI R & €
community, school directors had a very different approach than other countries and they shared that

they are more interested in collaboration with companié3s/Ne are interested in working together with

companies outside of the school do innovative projects with But also that overall work in their
O2YYdzyAle Aad y20 K2¢ SRdzOl (A Zhatwbuid b@mcE Buf vid iStR | & { F
organize education like this.

School Principals main responsibilities include tlogerall coordination of the school from human
resources to finance, students result, student health, and supervision of students and tead®etisis
director sharesResponsible for everythirmg school: human resources, finances, results of the students,
adzZLISNIAaA2yYy 27F BdEHdvedtord sifared ihaheirGdddINE dation isparticularly
important both rating it with 5 - especially important The school directors are also determined to
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ensure that students®ieedare met as this director mentionedlo focus on the child and whiae/she
YySSRa Ay SOSNE |aLISOGx y20 2yteée O23ayAlAOSt e dé

A big difference with all other countriehaving morecentralized school environmerst whereby in

the Netherlands the structure is morelecentralized and theschool is organized in teams and the
decisions are taken at the team levél 2 S g 2 NJ -denfered orgarfizhtivh structur&o,the
teachers work in an educational team. And they are responsible for the education of the students. And
we also have expert teams, they make sure that the education is scaffolded. The experade@sas

which projects would be goadWhen it comes to pojects and new activities the decisions are taken

in teams and theeachers are responsible for the overall process or project implementatie are

a small school. Swve just have meetings with all the staff. But we also have two teams, one team that
focusses on social and emotional development of the students and the other who focuses on didactical
I'yYyR LISRFI2IAO0FE G2LAOAD «

Motivation
Teachers are motivated tparticipate in trainings because they want to improve their performance
and how theyNB a L2y R (2 S22 OdlikedleadiiigdeBvStifiigs ahd ivhS&iRga The
teachers or trainers should be very enthusiastic about the subject themselves and convey this to the
LJ- NI A OTeddheysiledldoémotivated by the fact th#ttey can inrovate and increase their impact
Fa GKA& § Sflit oeKefitdlthede8ukcald scardgive in the classroom, then | am motivated to do
it. | am also motivated if there is a chance to innovate or to broaden the impact of the subject ¢ teach.
aswell@a GKS OKFIyOS G2 OKFIy3S GKS SRdzOl (iEnKitis ae&ads
interesting to change the educational system like this. So, it is very intrinsic. Schools also need to give a
more technical curriculum for 2024 from the governnteieachers feel energized when participating
Ay GNIAYyAy3Ia d GKAA LINRYF NE |gebendigy ffonJa study ddySaad + G G K
applying what | learned and that is verypartant.€

When it comes teself-evaluation teaches mentioned & (i dzR $egcliohsand behavio L ¥ & G dzRSy (
K @S 3ANBgy | YR | NB aslwblPadzgrades Tand imkir€ fodls sdch akj sdréeys and
questionnairexx [ 22 1Ay 3 G GKS 3INIRSad . daiasknKdtudentstollA Yy R 4 |
in a questonnaire, sometimes that is confronting. But | will talk to the students dinatnotsatisfied.

And you need to know that some students are never satisfied. But if you ask often, they become open
YR K2y Sad Fo2dzi GKA&DE

The school directors also share that thay not have a formal tool to measure and monitor teachers
performancel & (G KA a R AINEOmMad\d tablk of M grofedsional development skills that |
just talked about and filled it in for my teachersitBve don't have anything specific.

Professional development and training
School directors have shared thedentified gaps/needs regarding teachers traininffom more
G§SOKYAOFf FyR LINRPIANF YAY3I &i A fappéoack tle &nd Riddgdgesy OA Sa N
this director sharesin our organization structure, the teachers need to have some competencies. 3
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related to things in the classroom: didactical, pedagogical and knowledge of the topics they are lecturing
abgut, and 5 outsle of thg class[oom: Ipoking for improvements, awareness about the organization,
GSFY®2N] FYyR NBFESOGAZ2Y dE

When it comes to the ideal training teachers would likeombination between theory and practice

and having a traininfvorkshop that is very pratical and includes peer to peer interactions and open
communication dt needs to be applicable for your specific situation. Every school is different, for
instance in their facilities or support from the directors. There needs to be room in a profesainime

to talk about these differences and how teachers can approach this. And it needs to hdN@rO i A O f ¢
ideas shared by this primary teacher as weelL i ¢ 2dzZf R 6S &adzLJSNJ 6 KSy | (N
information. Not about theory of pedagogical vision but about how it works anat W does for the

pupils. So, it is not only new but also deepening. Some older teachers do think: ' Oh another one with
ARSIFA F3FIAYY FyR (GKS@ R2 y20 ¢Fyd G2 LI SchodlOA LI (S
directors as well prefer that their teachers participate imeractive and experimental trainings

Teachers also mentioned the Designathon works hisig and the fact that they enjoyed ias this

LINR Y I NB S No&sS, Mdaking & poiifclio, map the personal development, 3 to 4 lessons to
applydesigo  aSR f SINYyAy3ad L fA1S AG G2 6S LINF OGAOIf d¢

When it comes to the formateacheswould likea short course adapted to their busy schedule either

in the evening or when they are notin schoolsa (KA a (62 LINA ShbriN@orksiidpd O K S NA
(like from the Waag or Mocca) makes it more accessible to teachers totfmn can go at the end of

the day after teaching. 2,5 hours or so. In these workshops you can be introduced to the possibilities and

it gives you direction for you to enrich your practice. Ideal training is mostly about experience and doing.

It is important to be able to talk witlyour peers whilst you are having the experience. A good
combination of theory and practice is importantt is nice to feel like a studeibr as this other teacher
aKIFINBa |G GKS S MdRhaiig toidakeSoff thng foSaNddinhiry & impaitant for me. It

would be good when a training takes place for example ffaiday to Monday or during a holiday

(autumn break in the Netherlands during Octoben

For those teachers who have more expetderthey would like taefresh on some notions and gain
more practical skills such as making and circudts this primary teacher shar@sor me specifically,
more skills regarding engineering and maker educat®mfor example, how to make circuits ofTIC
knowledge. But also, how to help students if they get stuck. And a refresher of the ¢heory.

Throughout the interview and at the end of the interview the teachers have mentidme@mportance

of having clarity about what are the goald think it is imprtant in a new way of teacher that there is

a clear plan, clear structure. And if you want to make a part open, that is fantastic, but it should be clear
what the teacher's role is in this 'open space' and how this open space should be filled up. @& proc
to me is more important than the goal, even though | think the goal is also impédanell as clearly
explain what Design thinking is as this primary teacher shdteis important to know why this is
important. Why is Design Thinking importa@nbu really need to be able to answer that question.
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There areno mandatorytrainings,but school directors tend to recommend teachers trainings when

they identify some.The directors also emphasized the fact that it is important ttiet training is

aligned with school prioritiesa O K 242yéaf3sirategicplan, availability and scopas the notes from

0KS Ayl SNIDYeS som& dritBria:fisAt Béteiimpirtant the school or for the individual, team

vs individuals, does it fit in theykar plan, does it involve some governmental recommendations, is it
AK2NI 2NJ f2y33x GNI @St GAYSET 4021 2F NBFTFSNByOS»¢

Both schools haveartnership with outside organizationsand the one they mentioned is called
PLATOQ:s this director sharedyes, with "onderwijs maken we samen". Sometimes there is a coach.
But we want to use more people who work within the foundation (PLATOOQO) with expertise. This would
O2al f S asahoovdirgtdrd laigi encourage teachers to participate tievelopment activities
because this keeps thenop to dateas this principal sharéeducation always changes and students are
always differentand there is also budget for such activifies

SWOT analysis
Below follows the results of the swot analysis in a nutshell, showcasing the most important strengths
and opportunities together with the weaknesses and threats that come along with the introduction and
implementation of the two approached ®esign Thinking and Maker Education, in Dutch schools. The
list as shown in table below is not exhaustive, however, it stipulates the most important aspects to be
taken onboard while creating the DESIGN FUTURES teachers training and students curriculum.

Strengths Weaknesses
- ALOT of interest anelxcitement! - Older teachers seem to be
- Insights in why this is important in the more insecureaboutimplementing new
older and younger teachers that we hav methods/lesson plans. Theyed more
spokento. guidance.
- Willingness to learn. - There is a lot ofinclarityabout what

designthinkingis. Gets confused with
problemsolving a lotSo,this needs to be
addressed.

- Pedagogical sidef DT/ME might not be
cleareither. How to create a space for
creativity and howo diagnoseproblems
in students?

Opportunities Threats |
- Teachers feel responsible to instill socig - Problems with assessing learnil
awareness in their students objectives: 1) Might be too vague,
- New and innovative methods of teachir National inspection looks at learnin
and learning are linked to integration of outcomes in the form ofrades.

technologies, researchased learning,
DT, ME and 21st Century skills focused
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- When teachers see the studergagaged, - There is no mandatory training required
they become motivated to work with D the Netherlands.So,teachers need to be
& ME intrinsically motivated tgoin.

- Teachers said that when they need to fog
on improving student's grade3T and ME
activities are the first to be dropped

Root cause analysis
Below is a root cause analysis which investigates key areas and causes which influence Design Thinking

and Maker Education practice Dutchschools and how these causes may impact the development of
the Teachers Training, Student Materials and overallGEFUTURES strategy in each country.

Time Materials and Resources

Teacher havéimited time Difficult to evaluate It may be difficult to find
available to dedicate to their materials for ME activities
students and since DT and ME tal Innovative methods to be successfyt

longer those activities are likely to can be combined with more tradition

be drops when constrained methods to overcome the challenges

\ DT and ME are

People Mindset

_—
ﬂ
p

not prioritized
To be successful teachers need Teachers have difficulties with the fielc Iar|ty why DT and
flexibility and adaptability research and the fabrication ME are important
Students get anxious and have

difficulties when presenting, filed
reseach and fabrlcatlon

Limited time available to
participate to trainings

Getting passionate and trained
teachers might be challenging

Students needs analysis
Two online workshops wererganized with 4 students eachby Designhathon Works. The findings will
be presented belovas well ashe SWOT analysis conducted during the transnational project meeting.

Current learning patterns
Students were asked to describe their curretdasses and how they are learning. Their insights can be
read below:

Students normally listen to their teachers and answer questions if asked.

Students feel that they areggood students however they often feel sleepy, bored and
overwhelmedas this studensharesa L 'Y y28( a2 KIFLILR odzi a2YSGAY
2F0GSy KIFI@S | 284G 32Ay3 2y Ay Yeé KSI R¢
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- Students enjoy when they are presented with something fun and the fact that classed are calm
- {GdzRSy (i a ¢ Fadhawr soimdohediffaredt indtheass each day as teacher and learn
something else from thetn | & 4 ®duld liké td bedable to discuss things with the other
OKAf RNByé
Positive learning experience:
As ahomework studentwere asked to draw a positive learning experiences and tesiptions and

drawings can be seen below:
L -
> ( baLARSeCrT

BIm Le oy

x1a4 |

Invite
togeth

Students shared thathey liked that they learned something new and are part of hands on activities
which stimulates all their senses as these students sia¢teK S Of 84 ¢l & RAKEZSNB Y (i
NB 3 dzf I NJ mheéyYearned ioB 46 cook and do gym/acrobatic activities.

Ideal learning experience
During thisactivity, the studentsdescribed their ideal learning experienlog referring to the following
areas:
- Learningg how to build stuff such as a tree house, a robot who is like a pet, or a guitar to play
- Participantsc Student would like to include their friends, experts, test dolls, and a teacher who is
not too big
- Feelings; students spoke about the fact that theyould like to be happy, satisfied, proud of their
NEadzAgA ¢ SNEBYRIF&IIR G2 YIS ty Ay@Syiadrazy FyR 65 |
- Materials ¢ electricity, iron,
- Locationg students would like the location to be in the forest, in a big house or in the;dityt
none of them mentioned school
- Time¢@l NAS&a | 20 FTNRY FFOUGSNI K2dzZNEX RdzZNAy 3 (KS
can design things first, you can choose how many days you do it per week and you can choose
how easy or difficult you can choose ndan & KA y 33 ¢
- Students shared that they would like to use this activity wresy practicalway aswell as to be
rewarded for their work asthis student share&« CNRY wmMm (2 nd 2 KSy &2 dzNJ
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can take it a step furthethe small children can di too once a year then they need a special
0§SIFOKSNX 2 KSy &2 daSNWEi AFMYON &kSER &2dz 3SaG |
¢KS FIOAtAGI(@NS aRKNBANBERI aSNE SQmOLKSROK2t RRBY
dzZa SR (2 R2Ay3 GKAA 2yt AySE
SWOT analysis
Below follows the results of the swot analysis in a nutshell, showcasing the most important strengths
and opportunities together with the weaknesses and threats that come along with the introduction and
implementation of the two approached ®esign Thinking and Maker Education withtch students.
The list as shown in table below is not exhaustive, however, it stipulates the most important aspects to
be taken onboard while creating the DESIGN FUTURES students curriculum.

Strengths Weaknesses
- Children are adaptable - Children might underestimate their ow
- Students love projeebased learning ability to concentrate and selhotivate,
- Children want to learn through inventio they need guidance and sicture too
and discovery - Teachersneed new competencies to ru
- Children want to collaborate projectbasedlearning DT & ME
Opportunities Threats |
- Children areopenand excited to try new - The difference between what childre
activities and learn in new ways would like their classroom experience to |
- Covid has introduced teacher an and the skills and time the teachers hay
students to working online available to offer these types of learnir
- When children are given moragency, experiences is quite big
they will lead the learning more and th - Knowledge of tools and equipment fq
gives energy to teachers making things is often not yet there
- Some making materials are costly

Summary
The intervews with teachers and school directors in Netherlands offered important insights into their
level of experience as well as interests and practical lessons learned regarding the integration of Design
Thinking and Maker education. Netherlariuss extensive xperience with Design Thinking and Maker
education however the challenge comes from prioritizing these methods. Teduneessuggested that
in their classest is very important to use a combination of innovative and traditional teaching and
learning metlods as innovative methods do have specific cons that we need to be aware especially
when it comes to skills development.

In Netherlands as in the other counties, Dutch teachers are requirilgpa@an and structure leaving
space for teachers to beeftible but always ensure the role of teachers ther&une to their extensive
experience Netherlands offers a unique perspective and lessons which could be used in other countries
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which are earlier in the process of integration of DT and ME into theiohss$he insights offered by

the Dutch teachers can fast track DESIGN FUTURES projeutraade the replicability and integration

of innovative methods across other countriekastly, the decentralized educational system in
Netherlands offershe possilility to experiment and gives teacher the flexibility to adapt their teaching
howeverthe collaborative approach offers the opportunity for knowledge and best practice exchanges.

Students workshops provide key insights into the positive response the rdisid@ve to innovative
methods and the opportunities as well as challendbey create as the SWOT analysis clearly
demonstratesOverall students love the opportunities to innovated participate in hands on activities
howeverii S I O gkis\tad@ime wailable to offer these types of learning experienchallenging.

CHAPTER 6

In Romania data was collected by our partnédll Grow The team conducted interviews with01
teachers 2 school directorand a focus group with 5 teache®ne of the directors has 15 years of
experience as teacher and 9 as director and the other has 32 years as a teacher and 29 as director. They
are responsible for 179 students and 15 teachers and the other 600 studethé&/abeachersThe team

also organized 3 virtuatorkshopswith 18 students The findings of these activities will be presented
below:

School Staff needs analysis

Innovative teaching and learning methods

Knowledge
Romanian teachers understand
innovative teaching and learning methods
asthoseY S K2Ra OSYGSNBR 2y aid
needs which encourage students active
participation during classes, creativity
and collaboration as this Secondary
Romgn[an L§nguage teqcher srfﬂr’e ] novative ‘
GdaSUK2Ra ¢6KAOK f S0 0K ’ teaching and 5
naturally and be able to express their learning
ideas, feel valued and appreciated. methods
Overall theyare methods which stimulate
a 0 dzR S yactieeQ participation  in
Of I & a. NNBa2héré spoke about the
integration of  technology ad
gamification during classes dMostly
methods related to usage of technology
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if we have access to interactive boards, computer and such. When | try to use such tools in my classes
takes a lot of time- sometimes linkslo notopen and so on. Sometimeside games or interactive

activities to motivate the student8Ve also have digital manuaséSdmeteachersspoke about the

need to Hend innovative methods with traditional methodsas this Chemistry Secondary teacher

& K I NIBetinndvative methods havewalys been part of my teaching since | started teaching.
Chemistry is a difficult subject andmiust be creative and find alternative methods to make them
understand. | do that by using games and fun activities and they truly learn when | do that. There are
times when mustteach moretraditionally,and | do that when there is no other way. Sometimesel

videos to show them experiments wheoahnotconduct those live due to facilities or availability of
materials. kannotteach my students the same thingmustadapt. We have used psychology and we

know that each student haits own style of learing. There were also teachers who shared that they

could never apply the traditional teaching pattern as this Primary teacher sliates R2y G NXBI f f &
distinction between traditional learning and new/innovative methods because | have always wsed wh

it is called today new.dould noffit into the traditional pattern. | like to work in teams to challenge my
students to find solutions. | use autocorrection angportingeach other My students learn more from

what | do and say. They learn how todrapathic how tdrainstormand how to collaborate. | promote

learning throughdiscoveryand this is how they learn. Fore, my schoolis my second home there is

where | feebxceptionally goodnd it ishabitat,L 6 dzAf § Y@ aSt ¥ 6KAOK L f20So

Teachersdarned new innovative methods by participating in cour8esl B y AT SR o6& RAFTFSN
such asAll Grow, Teach for Romania, or classes organized by Rhimistry of Education as well as

through participation taEuropean projects such as Erasmus+ @&Javinning. Recentlythe Romanian

Ministry of Education launched a program focused oompetencydevelopment called CREA3 this

Biology Secondary teacher shared.  LJI Ndi Te&zh fodiRangnia training where they thought me

to use 3 moments in our classes (| DO, WE DO and YOU DO) | also learned aboginbowage

creativity, liberty of expression, selbnfident andexperientialearning. | also participated to a training

organized by thMinistry ofEducation CRE[Rt thistraining | wassurprisedto learn that they are trying

to move towards promotingtudent€xompetencies development rather than information. We learned

G2 Llzi SYLKFIaArAa 2y ONBlFGAGAGEE

Practice
When askd what innovative methods they often use teachers ofteentioned games and technology
integration & { SO2Y RI NB w2 YLl YAl yinrylclgsdroam 3 vebéeh uSikgSliyidala K I NBS
manuals, | had also introduced new technologies such as Kaheadlizate students as well as Mycurio
a platform approved by théinistry of Education. For me one of the most innovative parts is the
integration of technologies as well as integration of new methods such as Venn Diagrams, Kavintet and
other<. It is impatant to note that Romanian teachers refer to games as any activity that is fun which
requires active participation.

Innovative teaching and learning methods are used at different frequencies by teasbens shared
that they try to incorporate them evey other lesson or when the students lb$ocusas this Romanian
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Language Secondary teachershatds G A a4 3I22R (2 I RIFILIW G2 GKS Of I aaN]
rather than content. | would say that one in every 2 classes has innovative mdftatddents areired,

GKS&8 IINBE Y2NBE fA1Ste (G2 LI & | Jeachef dhard gh inkdztislgy 3 | Ol
aspect about how students readuring the implementation oinnovative activities, more specifically
d0dzRSy G a R2ykeinnodaBva ledsndd serdslyad this secondary teacher shares S & L

have used them but | can't use them all the time. | have to also focus on teaching more traditional
learning because they don't take it very seriously when | do activitiesheithé

There are also teachers whielieve that students learn better usinginnovative methods but

recognized the issue of timand heavy curriculunas this Chemistry teacher shar@sh dzNJ O dzNNXA O dzf dz
very heavy there is a lot of knowledge we need to@ephd we daot have always time to conduct

games. Some dhese activitiegake a lot of time and | prepare a lot before the classes. | know these

fun activities are efficient. | know when | do revisgssions) have noticed that students actually
reme¥o SN 6KIFG 6S RAR RdzZNAYy3 (GKS Il YSaoé

School directors shared th#he externt to which innovative methods are being implemented in the
classroom really depends on the teachdnowever students respond well to innovative methods as
this principal describedStudents want a teacher who is active and who vibrates with thleay, want
G§SF OKSNE 6K2 dzaS yS¢ GSIFIOKAYy3d YSIiK2R&a®é

Impact
Teachers recognize thmositive effectsthat innovative teaching and learningnethods have on their
atdzRSydGa Fa GKAA . IncedsésInotivaiiod, inbfedses) stadeitsidiance, a
O2y iNROGdzESa (2 GKSANI O2YYdzyAOFGA2Y | y.RnokddhB &Sy G
teaching and learning methods ammportant for building 21st century skillas well as improve the
relationships between studentss this Chemistry teacher also shai¥gsthey improve students critical
thinking. Italso helpsthem gainkinestheticskills- when theyplay,they learn how to move objextWhen
we do the work in thelassroomwe do reverse planningve start with what we want, what can we do,
what we need usingalgorithms Studentsare happy when we conduct such a class. They also learn
how to be responsible, work in teams and slowly they learn hovieaoth how not to be Isolated and
act on their owg @

There als@eemdo be acontradictionbetween traditional and new methodssome teachersre very

much in favor of traditional learningas this Romanian teacher sharéshelievethese methods are

useful but we still need to continue teaching in the traditional way with the blackboards and the book. |

use thesamethodsof teaching from timed time. | often usénnovativeactivities after | taught a class

andl needto settlei KS AYT2NXI GA2Yy | YR Btheti&abliera Se@itas &Sixof S K2 R
traditional and innovative as this secondary teacher shatds 0 St A S@S % mfrE SR (2
traditional methods with the new methods. | am in favomedil-organizedlessons with explanations

and demonstrationsi K2a4S YSUiK2R& 62N] TFT2NJ 6KS t2y3 G§SN)Xbé
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Some of the21st century skils developed by using innovative teaching and learning oashare critical
thinking, creativity, communication, digital skills, empathy, team work, collaboratiandthis primary
teacher shares a good summaigmpathy, team work, collaboratieverythingthey need to become a
person adapted to the society. @Wheed to encourage students to do more to act delievein
themselves.believeA y | £ G NHzA &Y YR R2Ay3 gKI (G &2dz al & o¢

Teachers also noticed that students behave differently duiningvativeactivities, somestudents who

are successful itraditional learninghave troubles adaptingind the studentss K2 R2y @i SEOS:
traditional activities sem to like morealternative activitiess this Biology and Chemistry teacher shares
oOrganizationalcompetenaes - they learn how to organize themselves. They see these activities as a
chance to excelthere are students who are not very activetoaditional activitiesbut love to become

more active during new practical activities. DIGITAL competenaigsstucents like when we use the
O2YLJzi SN YR ¢gKSYy 6S R2 AYUSNIrOGAGS aSaaizyat
Romanian tachers use a mix afidividual formal evaluation with grades, sekvaluation, reflection

YR 3ANRBdzZL) SOl tdzt GA2Yy odzi Ylye YSyidaAz2ydRskiiskl i {K!
developmentas thissecondanschool teacher sharags b 2 (i 2r@ost ¥fdz@©d¢aluation is through
observations of how they present or how they respond in classes. | can assess how they express
themselves, how confident theye in the topic their creativity. | do2 have a formal tool to observe

i K S.alSoéeachers shared that using other forms of evaluation than the formal system might not be
SyO02dzN} 3SR 06& GKS SRdzOF GA2yl f laseadiviBud evalationjvieA & & S Oz
also use group evadtion (the RomaniaMinistry of Education wouldi® approve these approa€els).

What happens is that the group receives a grade. This has helped a lot of students to get a good grade

and build thér confidenceThe teamwork helps them grow and become even more motivated. Students

often say that | felt thabur teachertrusts us and | (teacher) could see the chaWdsn, studens work

on theirportfoliosg KA OK | NB S @It dzZf § SR 2 @S RanimkrSteadhSr¥idrdti SNI | y F
use observation grids.

Design Thinking and Maker Education
Knowledge

Most Romanian teacherare intimidated by the usage of English language and when asked if the
know about Design Thinking antaker Education they were not really .lge what such concepts
represent,however from our past collaborations they have experienced and integrated such practices
into their activities.Both school directors we interviewetld notknow what Design Thinking dtaker
Education are.

For Romaniangaches Design thinking is mainly a process to design a solution to a probbesrthis
w2YlFYALFY S hkB&SBoNdssawkichN@&uzome up with solutions through brainstorming to
important problems. It feels like you dive deep into the unknowrsantketimes felt lost but as we dove
deeper things started to become clearer and at the, evel discovered things we were not aware we
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were capable of Teaches also emphasized the benefitsf these methods in terms of skills
development such asritical thinking, problem solving adaptability, flexibility, negotiation,as this

| KSYAaiNE (Bdsighkhtkidg Belps shiBeats think critically (for themselves) and come with
solutions and ideas to different problems and situations. | have used thigmolast year with my

students. The studenshared that design thinking is heomething newio them instead it iflow things

should beg they musthave a voice and take decisions. They will be adults soon and nobody teaches

them how to take decisions drsolve problems and find solutions. They never get the chance to learn

how to behave like aduli® schools andhey need to have a flexible thinking y R | RI LJAGA @S YAy
There were teachewho shared that they used parts of the method.

The teachers & intervieweddid not know the concept oMaker Education.

Practice
Teacher implemented thelesign thinking activities either through the schoolegr, during the
Activities weekor on certain days of the week & G KA & LINA Y I Nstly orFfiday& 8eNJ a K | NJ
conduct classes differentiyWe change how thealesks are arrangednd we try to do activities
differentlye.

Many of theteachers who experience®esignThinking were part of All Grow prograras this teacher
shares how the implementation process went as this BiologyGimemistry(i S I O K S NJwaskphriNG & G
of AllGrow program following Feel, Imagine, Do and Share. | first looked at the guide and realized that
the steps are not hard to followrirst | presented to them the concept and activities and from there we
started working together. We first looked at the main problems in our la@smunitiesand school.

We chose a problem we could solve and once we had that it was easier. Vgedthiheetings and
activities. When | wameetingthe students they were already prepared for these activities. Once we
finished students weregroud of what they did. They saw theirork; they were delighted of what they

did, and this gave them confidence imelir own capacities. They are often not appreciated at home and
this project made them realize that thaye capable of more. | wasappy- once they told me that | was

like a mother to themAlso, these activities helped them know easther in a differat way. | could

speak with them about their lives and | always encouraged them. | took them out and | apprdutitted
work and efforts.The thing | am most proud abouws that | was able to do all this in a schagthere
everybody sgs youcannotdo anything. | realizethat it is up to me to dpcreateand change¢ This
testimonyshowshow the method impacts the student as well as how it changes teatherseptions

Intheir innovative lessons teachers have been usimyputers, projector, the white boards as well as

cardboard, gluehowever there were teachers whesed more advanced materials such as circlike

this Math teacher shares\We have projector, interacévwhite boards and access to internet. We had

used electrical circuits and students build houses. Students were very proud of that théjodidof

the materials are purchased by teachers or the school has accessed them as part of @aject

O2f I 602NI (A 2yaa UoKAGEK abSDOn2QVaR | NEB  Apps, avkatrial@ from Satu@ KIS NJ & K |
purchased materials, collaborations with NGO's, donations, etc.

62




DESIGN FUTURES: DESIGNers and Maker for Better FUTURES (DF)
Project ID: 2019-1-NL01-KA201-060353

Co-funded by the R
Erasmus+ Programme L
of the European Union Kk

Impact
Opportunitieswhen applying Desigiihinking and or Maker Education:

- Students opemess and positive reactions & G KA & w2 Yl y A Stdenisdécahfe S NI a K |
really involved, they become more confident, they have moreestdem, they have larger
horizons, they are able to identify problems and solve thém
- Interdisciplinarity of the methodl & G KA & al (i KOnitl®lp@ikve Nihdiftdgt®a &
and linking to other subjects
- Student selfesteem andLJS SN fQF (i A 2 Y & K TheJAROS afé NGBt Encodraging them
to be themselves, come up with ide#tseir relationship with other students become stronger and
students get to spend more time together in a new context. After each experience they were telling
their parents what theylid, and they were appreciatedt

Challengesvhen applying Design thinkig and or Maker Education:

- Teachers perception of their role might be challengin@ne of thechallengeshas to do with
teacher€perception- the teacher needs to be open and ready to handlestiielents- not all
teachers are ready to open themselveshe students and make the student their partner.

- Teaches mindset and expectationgther challenges are their mentalityeachers see their job
very transactional and they just want to deliver information and they want to spend as little time
at school a possibleAlsqg they want to be rewardedis there any money in this.

- Limited time available Onthe negativeside, teachersio nothave much time; Math is a subject
wherestudensareevaluatedon national exams and missing classes is really challenging. We only
did two interactive workshops a schoolear,but we should do at least once a month.

- Students attitude andmindset It is hardfor students to respect aruk seriousduring suctclases
and activities asheythink that such activities arenore like entertainmenmainly because they
are not conducted on a regular basis.

- Lack of time for activities and finance for resourcaédostly the lack of time if you want to do
high quality activities you need more timkalso needed money for materials and asked the school
director for supportSome parents were na@upportive

- Sharing students workvith the community was challengingFeel, Imagine, Do and Shay¢éhe
Share part was the most challenging. Our community is not ready to accept and listen to our
students. The communitjoes nogivestudentscredit for their work andbelieveghat community
affairsarefor adults only

- Gdting started and students expressing their opinionsiThe hardest part was the starthe
students were not used to be asked forithapinionsand what they think but as we continued
to do so and | gave them few exampléey opereR  dzLJé

- ¢ SOKy2f 2 3A Oltfwasthary thusé videa® jfain thie internets part of the Design
Thinking activitieslue topoorinternet access

- Students interest. dtlwas hard to mobilize the students. Some students are not motivated to take
actiore.
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Lesson Plans and Materials

When building their lessongachers rely on a variety of materials such as traditiortaktbooks as

well aswebsites,b D h @sburcesponline and educational platformsas this Biology teacher sharésL
developed my own materials | have books with experiments, | have movies, There is a platform from
other NGO's who share resources, | have materials from Scouts as well as materialsviies dc
learned and adapted from other class#glany of thematerials are designed in collaboration with the
studentsas this Romanian teachershaied. 'Y @SNE ONXB | ( PidiGeswddzatioral dza S |
boards. | also listen to my students and their wished try to integrate them as much as possible. |
learned this at a conference about objectives that during lessons | need to set my objective together with
them.Alsq | like to add relaxopmoments to all my classewe need a moment where we make a joke

or we laugh and relax. Sometimes thosenovements are planned, sometimes they come in
spontaneously¥

Romanianteachersprefer both open andstructured lesson plans but wittsome flexibility. Some
teachers are also adapting their lesson plan based on the lesson and thezR §rddé athis

I KSYA&aiNE GKise@misobomikreaMdslépends on the lesson, the student group. | prefer
flexible lessons. | prefer more flexiblasses at older students and mores structured for the younger
students. There are moments during the classroom when they have questions and curiosities. | add
activitiesall the time because | always find new materials and novel activities | can inGhate are

Ffaz2 G4SFOKSNAB ¢6K2 | NBE @GSNE YdzOK Ay FF@2N aF 2Ly
prefer open plans and theossibilityto be flexible and adapt té i dzR Begds.(fz@at some point the
student raise an important question abitheir civicbehaviorduringthe math class | stop the math

and we aldress the civic issue. Alsadapt my class to the student. Fexample we have students with
special needs we all go one byedn solvetasksand | am able to adapt theaskto their capaciy, the

other studens knowthat, and they celebrat each other successes

Romanian eachers are open to teaching a theory they have not experienced befmreto do so they
need to have a clear structure as this teacher sharés 2 dza (ee theStBuBturdiaBd sée what the
student ha(i 2 & urthed & order to teacha new theory theywould need training, clear materials
as well as motivatiorand believingtrusting that theory & . Sl&would do it but only if | believe & i
interesting and | feel confident to teach it. Understanditancel8li L OL'y R2 A (¢

New curriculum is normally proposed by the ministry and the teachers adapt, however eatioal

has the possibility to include one elective per gradehich can be either selected from the electives

approved by the ministry or can be prepdrand proposed for submission 3 months before the school

year starts.& L 1 NXB I f- ea@h can$avs af Rast one clagdhis one is baston our proposal or

what is previously approved by the ministry. If the proposal comes fronsdieol,it needsto be

submitted to the regional office May and it is approvely theministry inAugust. Normally the parents

with the teachers approve it but what happessiiK I ¢ ¢S FAff 2dzi GKS K2dz2NE S|

School directors also emphasized the fact thmplementing anew curriculum needs to be aligned
with teacher<xompetenciess CdzNII KSNJ 6§ KS RANBOG2NE FSSt GKIFG Y
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alAftta | a OKTedheR AsbibRills2 ditkndaggindliekindThe traditional learning has
been focused very much on knowledge, on information and it emphasized vemrlittie approach

and the psychology behind it. Teachers need to learn how to listen to students and empathize with
themé

Role
Most of the teaches see themselves as someone who inspires and provides feedback to the students
asthis math teacher reflects on tiiteacherroled L [ A1S (G2 2FFSNJI 6KSY FSSRol C
my students. Make thea more confident and over years | want them gay that these teachers did
something for me and going tiheir classes was not a waste of time. | often asked myself why had |
decided to be a teachemwhat is my roleis it because of how other see me maybe a little but mostly is
because of my studém- | want them to develop themselves and learn things and be responsible and
Ay o2t OSRDE
School directors shared that they aneesponsible for communication, managing teachers, engaging
with partners and overall school clim& Owerall ensuring that students receive good education and
that they have good results at exams. Their involvement at national and international actilviies
responsible for making sure &h student to student student to teacher and teacheto teacher
relationshipsrun well. 1overseestudent climate and school relationship with the community and
educational partners such as local police force, loc®heOl f Of AYAOX 20G§KSNJ bDha |

Further, the school operates in a centralizedop-down mannerwhere a new project can be proposed
by any member of the school, however the school director is the one decidiather the project will
be implemented or not.

Instilling social awareness is perceived as teachersponsibilityhowever they conduct suchctivities
during extracurricular activities & G KA & CNB y Ovés, uSdutsidé $TNide sukdninBsses o
as part of extracurriculaactivities with impact clubs / service learning, with Change Architacts
Teachershave also mobilized student groups outside school activities to address community problems
as this Romanian teacher shares -3V own example is very importarffometimes when we see a
problem we go together to investigate and see what we can do. | &Ry lto have a "nucled) of
a0dzRSyGa oK2 |fowerRla2986t AYORNBERE&A | OUAGAGASEA | F
studentXQinteractions, environmental issues anthking care of the school their classrooms this
Primary teacher shares ;| S Zalway$do so. From simple conversations with someone who is not doing
well to making sure we keep our community clean. Itis not easy to make my students adtiveugh
personalexamplel help students become more actiW¢hen | have classes withem, | try to guide

them towards sociabehavidNJIDb €

School directors, both form rural Romanian communiteee theirschools as key in bringing positive
examples in the communityas this director share8 1 KS a O0OK22f A& LJ NExanmpe GKS O
F2NJAGP 14 GKS aOKz22t ¢S KI @S GKS 2L NIdzyAde (2
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Further the directors recognize that their scheeputation is verymportant, and they link it to trust as
this director share$t ¢ KS 0 Sséhdo@ BB RidziNy G A2y A& GKS KAIKSN (GKS

Motivation
Teachers are avid learners and motivated to participate to trainings because they want to continue
to learn and have access to the newest methaas this History teachet K | Nia&d tadbe up to date
with all the information. There is always something new arike to learn new thingsbesides
knowledge teachers also acknowledgpe importance of coming together with other teachers and the
motivation and exchange thosenteractions generateas this Biology teacher sharéswant to do a
better job at my classes and be able to motivate the students and engage them. Another reason is that
these activities give a bust of energy &mbwledgewhen there is stiliness. | reglike to learrpractical
tools andget to know other people and exchange experieacés

School directors also shared thabtivation among teachesis often different, there are teachers who
are open and motivated to try new methods and work with their sients, andotherswho are more
traditional and do not intend to changeb Aséa Principal it is hard to work with them and create a
common Visior.

At the end of the interview a teacher mentioned that she always wanted to become a teacher and she
wouldf A1S (G2 AYyaLIANB Y2NB adi dx8ldlile tdib thereasoa dhy botne & K S
of my students will decide to become teachers. Because now so little of them want to become teachers
and this job is so importand

Teachers measure their parmance mainly thought their & G dzR SegiclicRsiandbehavior as this
Romaniari S I O K S NWly&tidertsd myimeter. When they shings, this class goesb fast, or

can we use the break too, when they are open smile,| know | did a good job. Vén they are in a

rush toleave,l know it dRYGQ 32 SoRd sthdals alsasesurveyswhere students measurgheir

i S| O pefaxidadceas this Romanian Language teachershares2 a i f @ FSSRo O] TN
school also evaluates our performanaedastudents fill out surveys. Students like that Ifam | try to

be as supportive andsfair as possible with my students. Mglleagueslso appreciate my wogk

Professional development and training

Most of theteachers mentioned experiences outside the classroom whpbfoundly changedheir
mindsetas thisbiologyd S I O K S NTeatlKior Rdn@niadwvas one of those experiences for me. It really
focusedon personal development and how | relate to students. Im@astly doing in my classroom what

| learned and saw at my teachers and this was an experience tahigichanged me. Ofter could feel

the symptomsbut did not know the causes. An important element wasamifidenceemphasisn the
emotional relationshipwith the students, emphasis on the practical part. Mgengthis structure |
learnedabout creativity, getting outside of my comfort zone, feeling appreciated and gaining confidence
andapprovald K & L +FY Ay (GKS NARIKG RANBOGAZ2Yy D a
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Teachersoften feel isolated and in need to learn new methods and upgrade their teachasythis
Romanian teacher sharé§here are 2 experiences which werdy transformative for me. Open mind
course was a training which really reminded me that my role as a teactnelyifundamental and its
myresponsibilityi 2 6S F GSIFOKSNJ gK2 Aad o¢lyiaGdSR o0& Ada
European projects were also often mentioned for their important role in teach@mansformation
and trainingas this Romanian Ladgr 3 S G S Olkp&ritipaied to BMBnaingseminar in Vienna
in an initiative of the institute of Educational scienctherel learned more about how to integrate
technologyand how we as teachers need to create a space for students.

When it comes tothe training teachers mentioned that they would likehose to be practical,
interactive where participants work in teams and are able to communicate openly and freslyhis
primary S O K S NJo degrabtiBaki, indlude team work aadtivities | would likea training that

enhances creativity, helps me get closer to my students and help me get to students where they are. For

example how can | use Tic Tok to teach studentsregieand so os.

Few thinggeacherswouldlike to know arenow to work with special needs students, how to be more
creative, how towrite and implement projects, foreign languages (Engliskg this director shares

GAYGSANI GA2Yy 2F ALISOALIT ySSRa OKAf RNBY HBtiod,NI Ay AY:

personal development, time management, how to write and implement projects, learn about
benefits of projectsas well asskills such agpsychological competencieisitercultural and linguistic
competencies as well asamworkw2 NJ Ay 3 gAGK LI NBydao 2SS | NB

the

322R

Teachersneed to participate to professional development activities because they need 90 PDU
[credits who contribute towards theirqualifications.Many of the classes the teachers participate too

are paid. Many of the trainings are organized by Casa Corpului Didath whom most schools have
collaborated.

For school directoran ideal training will be practical andocused on experimentsand building
competenciest y' 2 Ldlroledplaidnat put themselvesnto the shoes of the studentSome teachers
have a hard time to go outsideeir O 2 Y ¥ 2 NIBchboBliseGais have shagkthat they hardly have

fundsto buy necessitiesand lots of the new materials are acquired by teachers themselves, from

parents'contributions or through NGO's, European projects and private sedbitiatives.

School directors shared that in genetalachers are monitored based on observatians (i dzZRSy G Qa

performance and activities conducted during classes. Thareformal evaluatiors, but those are not
I dZRAGSR YR NBlIffe GKS& I NB &S S yher@iszilal ophparwdrd:
and the methodology is approved by thenmtry. Each teachemustfill it and submit it.There are
strategic targets and goals to be achievdetom my perspectivehis methoddoes notwork. An
alternative would be an interview or a presentation. we could do some awadysisor things that are
Y2NBE AYyUSNI OGA@SE
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Focus Group Results
Our team organized a focus group with 5 teachers who have experience with Design Thinking and/or
MakerEducation. In the first part of the focus group two videos one for each process were shared with
all participants to create a common understanding of tve methods. Aftewatchingthe videos,the
group was asked what they understand by design thinking and they said:

- DesignThinking has five stepEmpathy, Define, Ideate, Prototype and Test. Overall the DT process
is verylogicaland comes naturally. The multigkerationsare important because you learn how
to receive feedback and listen actively to make changes to the product up until the proskist
its purpose.

- DT is a methodhat follows multiple steps focusing osearchingproblems and coming up with
practical solutions. It develops imagination and it works well especially with older students since
it is moreautonomoughan ME. It isocusel more on reality and solving a real problem.48€ms
to be more focused on the community and its problems rather than ME

- lreally like the empathy part because yamnotdesign a solution before touching base with the
community, that step isnportantfor them. Normally the projects theyustdo are about coming
up with a solution first without consulting and understanding what the real need is.

After watching theMakereducationvideos,the teacher shared:

- ltfocuses a lot owreativity andimagination. In the case dfIE activities are more concretel his
method does notreally emphasizethe applicability of the solution in reallife, but it focuses
more on fostering creativity and imaginatiom the classroom.

- MEseemsto be more suited for younger studentsvho are guided by teachendisfocusedon
learning by doing. ME focused more kinestheticactivities rather than audio or visual learning.

- Some teachers saitl liked DT more because it is mgmactical,and | believe DT could include
ME."

When asked abouimilarities of the two methods the teachers shared the skills developmanpects,

the methodological approactiBoth methods foster teamwork, creativity, problem solving. Both steps
have clear steps for implementation which need to be followed strictly. Both methods include
feedback/reflection. Both methods fostepllaboration, but CREATIVITSéemsto be the common
denominatore

Teachers have identified multiple ways in which the two methods could be integrated in their teaching:
1. Large project for one learning unitiA larger project taking place over a learning uriitcould be
very practical and integrate learning with community work
2. Small project which will integrate ME and BTA small project integrating both ME and DT in one
of the lessons where it is appropriate sucteggeriments prototypes and sueh €
3. Conduct interdisciplinary lessons dWe could use the methods to desigand conduct
interdisciplinary lessods¢
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4. Overall changing the educational approach and have the student come up with projects and
decide what they would like to learndThe DT and ME could beatly useful ichangingthe way
we work with students it couldhelp us define with students what they would like to leanal
togetherdesign activities based on their interests

5. Connectschoolworkwith community work. DT and ME could be integrated projects which
connet schoolworkwith community work and G dzR Bw6lie@ant in their communitgy

6. Redesign evaluationdWe could use DT and ME as a tool to redesign our evaluation proeesses
students are capable to evaluate and bring in their perspectived €

7. Integrate DT and ME in online activitiesWe could use DT and ME to make educative
activities more fun and even think howe can integrate them in online learningn issue which
is becoming the status quo.

8. Involve parents dWe could se DT and ME as a tool to involve the parents more in our educational
proces® €

9. Collaborate with businessedy D h @rid Dther organizations to conduct DT and ME activities
OWe could conduct site visits to organize the clagstsbusinesses, NGOs and séch

When asked about resourcdgeachers said that a minimum you will need computers and projectsr
oOverall the resourceshouldn®be a problem we only need people who are interested and dedicated
to work on thist

Another interesting point that wadiscussed dring the focus groufnad to do with how and in which
classes/ courses could DT and ME be integrateehn [ the teachers recognized thaichactivities are
more appropriate for STEM classt#ey came up with many ideas of h@wchmethodsand activities
could be integrated irsocial sciences and languages suclRasanian Language classes, English and
othersand alsaconcluded thatve just need creativity and imagination.

Opportunities

- Cultivate creativity¢ dn Romaniareducationd system creativity hasn't been cultivatand f we
start early, primary, elementarnyour students wilbecomecapable to change things on the largest
scale.The key is fostudensto learn how to ollaborate, become creative, gain kinetical skiis.

- Students engagement, &When s$udents can discover and apply their ideatheir motivation
grows,their selfesteem grows

- Students participation¢ dWhen studers are encouragedthey become more creative and come
up with more ideas.

- Adaptive learning and the opportunity the current pandemic has created towards more
innovation & believe we live in historical timethe change is here and it is now time of reflection
on what we did and whatve can do. We are now going outside our comfort zone and discovering
new methods and ideas. Overall, the learning process is changing gsaleand lessons plans
FNBE 0SO2YAy3 Y2NB Ff dzA RE
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Challenges
- aSSGAy3 &aiddzRSy drias gangraipnd-snBvdfladks~ wré Gatlénging it is true that
they are moreconcernegbut it is more challenging to work with thebecausehey all want to
betreated differently.a
- Adults mindsetdAdults need to be more open to thikiey, have littleempathyandtheir attitude
damages our kids. If weanstart early,we can changéheir mentality.€

Key actions to increase the adoption of Design Thinking &faker Education

- New syllabus with less contentAn important aspect would be to have less contehich we are
obliged to teack

- Special classededicated to projects dt would be great to have special lessons dedicated to
projects¢

- Open classeg where teaches can innovate dt would be great to have more classes where we
can design our own activities and adapt éessorplans.&

- ChampionsdAt national level it would be great to have an organization to champion this initiative
and be outspoken about i

- Printed materials dit would also help to have printed guides for such activities

- School training with practical activitiegiAt school levelt would be great to have some trainings
on these methods with practical activitiés.

Promotion and Engaging other teachers

- Persmal exampled would give examples from my ovexperiencehow did weapply those
methods in our schools and communitges.

- Benefits of the methodsi would tell teachers that this is a student centetiative which includes
practical activities. | would tell teachers that at start it is hard but as they learn more their
involvement becomegss,and they arenoreobserversand this could become more relaxing for
them too€

- Empathy and Reflectiomif we want a betterfuture, we need to start now. We need reflection
and empathy these two will help us in the long rén.

SWOT analysis
Below follows the results of the swot analysis in a nutshell, showcasing the most important strengths
and opportunites together with the weaknesses and threats that come along with the introduction and
implementation of the two approaches of Design Thinking and Maker Education, in Romanian schools.
The list as shown in table below is not exhaustive, however, it stipsiléie most important aspects to
be taken onboard while creating the DESIGN FUTURES teachers training and students curriculum.

Strengths Weaknesses
- teachers already see the benefits of usi - teachers have limited time available
DT and ME like practices in their - hard to quantify the impact
classrooms - lack of assessment tools and experience
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