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1. Introduction

Entrepreneurial education is seen as a motivational bridge to get youth
excited about technology [4]. Currently, there are a few initial projects underway
aimed at integrating entrepreneurship education with computational thinking. [2;
5; 9]. In secondary school education, there are so far only activities that promote
either entrepreneurial or IT education with hackathons and coding events aimed
at promoting problem-solving or computational thinking in a playful way based
on learning through challenges. For example, CODEWEEK BW
(https://bw.codeweek.de/) promotes coding without including the entrepreneurial
perspective or LaunchX (https://launchx.com/) focuses on entrepreneurial aspects
and not on coding.

2. Current research on entrepreneurship education and computational
thinking

Entrepreneurship, i.e., the application of entrepreneurial thinking and
action, is understood as a set of principles, decision-making logics, and techniques
that anyone or everyone can tap into to some degree [10]. Entrepreneurship is
considered to be the creation of value, whether by starting an innovative
organization or within an existing organization [13]. In response to the question
of what and how effective schools can be in influencing startup propensity,
Mittelstadt (2018) draws on the Theory of Planned Behavior (TPB). In relation to
entrepreneurship, the TPB models that an entrepreneurial attitude (I can/will ...)
is first established before entrepreneurial intentions (I plan ...) and then
entrepreneurial actions (I am entrepreneurial ...) occur [12]. The entrepreneurial
attitude is formed through self-efficacy and a sufficient level of knowledge, skills,
and experience. Therefore, it is important to offer teaching-learning arrangements
that address entrepreneurial tasks and encourage participants to overcome
challenges. In the context of IT education, strategies and techniques from
computer science can be summarized in the term "computational thinking".
Computational Thinking is the thought process in formulating problems and
solutions that can be expressed as algorithms [11]. Considering this,
Computational thinking represents the identification of a problems and their
solution as well as the associated cognitive process executed by humans to solve
problems using computational concepts [18]. This problem-solving process
requires knowledge of how concepts of computer science, computers and
computer networks work and how the application of algorithms and data
structures, and the implementation of simple executable programs can be carried
out. The foregrounded problem and goal orientation focuses on (computer
science) problem-solving skills [1: 27], can prepare learners for careers in the
technical and digital fields, and at the same time address technical and STEM
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competencies to enable young people to work with digital machines (Al systems,
robots, or autonomous systems) in the future. Considering this, computational
thinking is seen, among other things, as a driving force for the development of
problem-solving skills; a suitable 1T-based task can also promote self-efficacy in
computer science [14].

3 Project description #EntreCoThink

In order to sustainably anchor the project in schools, the project
EntreCoThink develops, implements and evaluates hackathons with 7th to 10th
grade secondary school students in STEM subjects. A hackathon combines the
terms hacking and marathon. Hacking involves tinkering and being creative to
develop innovative solutions in the IT field and build working prototypes in a
short period of time. The hackathons are developed, piloted and conducted with
school classes at the Karlsruhe University of Education. The hackathon starts with
a call for challenges in the STEM field. Companies or civil society organizations
(such as the city of Karlsruhe) in the region present a current problem to be solved
in the area of Health Teck, Urban Tech, etc. Students are given the task to
implement a technical solution based on the Agenda 2030 Sustainable
Development Goals. A hackathon will be based on the design thinking process,
which includes the phases 1) problem understanding and analysis, 2) elaboration
of the wishes and needs of the target group, point of view definition, 3) idea
development, concept design and mockup of the planned app, 4) design and
programming of a prototype with the MIT App Inventor! and 5) testing of the
prototype [7]. Finally, the groups pitch their ideas to a panel of judges.

4 Final consideration

Karlsruhe University of Education aims at the Establishment of a service
center for teachers. The goal of the service point is to enable teachers to implement
hackathons themselves as multipliers at schools. The service center therefore aims
to provide an all-round service. Teaching and learning materials are developed,
evaluated and made available. For this purpose, a website will be developed where
teaching-learning material will be available for teachers. In addition, an individual
hardware support will be established. In addition, a material tinkering kit for
hackathons for the conceptual, creative development of project ideas / mockups
will be developed during the project and also made available to teachers. Another
task of the service center is the proactive approach of schools to conduct
hackathons and to advise and support teachers in the implementation. A network
with regional partners is also to be established in order to bundle practical contacts
for the Call for Challenges and to help schools with networking.
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Mimmenvuwmeom Eeanvo, Binke Knayoia. XakaToH ik MeTO/1, 1110
CIpusi€e Koaadopauii cepeHBOI HIKOJIM 3 YHIBEPCUTETOM.

OpieHraiiss Ha MOIANPUEMHULIBKY JISUTBHICTE  (POPMYETHCS  3aBISKH
caM0e(eKTUBHOCTI (BIEBHEHOCTI y €(PEKTUBHOCTI BJIACHUX /i) Ta MEBHOMY
pPIBHIO 3HaHb, HAaBHYOK Ta 3 HAOYTTIM HEOOXITHOTO JOCBIAY. ABTOpH
JOCHIPKeHHS] BBaXKAIOTh HEOOXIIHUM 3alpoONOHYBaTH Y4YHSM B)KE€ Ha pIBHI
cepeaHbO1 KOJIM TaKl HaBYaIbHI CUTYaIlli, Kl BUMaraiu O BiJl y4HIB BUKOHAHHS
IiANPUEMHULIBKUX 3aBIaHb Ta 3a0XOUYBaJIM IX pearyBaTH Ha BUKIUKUA. ABTOpU
TaK0X CTBEPIKYIOTh, [0 BYKJIUBI AJIs IATPUEMHHUIITBA HABUYKU PO3BUBAIOTHCS
3a gomomoror IT ocBiTM Ta Komm’toTepHOTO MHCIHeHHS. Kowmm roTepHe
MUCJIEHHS TIoJisirae y opMyJIFoBaHHI MpooOsieMu Ta moOyAoBi pilieHb y dhopmi
anropuTMiB. PO3BUTOK KOMII’ IOTEPHOTO MHUCJICHHS TOTY€ CTYACHTIB J0 POOOTH
B cdepl 1mudpoBUX TEXHOJIOTIH , po3BuUBae TexHiuHi Ta STEM kommereHiii,
BUYUTH MOJIO/Ib CIIIKYBAHHIO 3 MAaIlIMHAMHU, BOJHOYAC TaKUM CIIOCIO MUCICHHS
€ TOTY)KHUM JpaiBEpoM IJisi PO3BUTKY HaBHUOK PO3B’S3YBaHHsS MpoOieM
(Problem-solving  Skills), BukonanHs 3aBmanb 3 IT Takox  copuse
caM0e(peKTUBHOCTI.

3a3HayeHl BUIIE HABUYKH (POPMYIOTHCSI B XOJ1 BUKOHAHHS YYHIMH
MIPOEKTIB, TaK 3BAaHUX XaKAaTOHIB, IO PO3POOISIOTHCS, BUIPOOOBYIOTHCS Ta
npoBoasiThesa  GaxiBisgmu [lemaroriunoro yuiBepcutery Kapncpye. Koxuuit
XaKaTOH MOYMHAETHCS 3 Tipobsiemu y chepi STEM, xommnanii a6o rpomanceki
00’ eqHaHHs (HampuKiIad, rpomazaa Micta Kapicpye) mponoHyroTs mpobiaemy, 1o
BuUMarae BupimeHHs. CTyAeHTH MaloTh pealli3yBaTh TEXHIYHE pIIICHHS
npobnemu Ha ocHOBI [loBicTku 2030 Ta mijel cTagoro po3BUTKY. XaKaToOH Mae
MPOUTH BCl CTafii Mpolecy AW3alH-MHUCICHHs, Ta y (iHaml Tpynud MaroTh
MPE3EHTYBATH CBOI 1/1€1 Mepes KOJIETIE0 CYyITiB.

Matoun ycmimHWA JOCBIJ]  CTBOPEHHS Ta TIPOBEJCHHS XaKaTOHIB,
[lenaroriunmii yniBepcutet Kapiacpye Mae miian CTBOPEHHSI CEPBICHOTO LICHTPY
JUJIS1 BUMTEIIIB CEPEAHIX MK 3 METOIO 030pOiTH X MaTepiajJaMH sl IPOBEACHHS
XaKaTOHIB y IIKOJIaX.



KurouoBi cjoBa: opieHTaliss Ha HIANPUEMHHULTBO, CaMOE()EKTUBHICTS,
XaKaTOH, KOMIT' FOTEpHE MHUCIIEHHS, BUPIIIEHHS IPOOJIEM.

Mittelstadt Ewald, Wiepcke Claudia. Hackathons as a method to foster
collaboration between Secondary-Level-Schools and Universities.

The entrepreneurial attitude is formed through self-efficacy and a sufficient
level of knowledge, skills, and experience. The authors of the paper find it
Important to offer secondary school students teaching-learning arrangements that
address entrepreneurial tasks and encourage participants to overcome challenges.
Some of the essential entrepreneurial skills are taught in the course of IT
education, strategies and techniques of which are referred as "computational
thinking". Computational Thinking (CT) is the thought process in formulating
problems and solutions that can be expressed as algorithms. CT can prepare
learners for careers in the technical and digital fields, and at the same time address
technical and STEM competencies to enable young people to work with digital
machines, it is seen, among other things, as a driving force for the development
of problem-solving skills; a suitable IT-based task can also promote self-efficacy
in computer science. The skills mentioned above can be fostered and developed
through projects (hackathons) developed, piloted and conducted with school
classes at the Karlsruhe University of Education. The hackathon starts with a call
for challenges in the STEM field. Companies or civil society organizations (such
as the city of Karlsruhe) in the region present a current problem to be solved in
Health Teck, Urban Tech, etc. Students are given the task to implement a technical
solution based on the Agenda 2030 Sustainable Development Goals. A hackathon
will be based on the design thinking process. Finally, the groups pitch their ideas
to a panel of judges. Having successful experience in designing and conducting
hackathons, Karlsruhe University of Education aims at the establishment of a
service center for teachers with the goal of enabling teachers to implement
hackathons themselves as multipliers at schools.

Key words: entrepreneurial attitude, self-efficacy, hackathon,
computational thinking, problem-solving.
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