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NEPITPAMMA OEMATIKHZ

repupwvovtag to xaoua petafl Biotexvoloyiag kat Bopnxaviag:

ENOTHTAZ/MAGHMATOZ EVOWHATWVOVTAG T OXESLOOTIKN OKEWYN KAl TV AVECTPOUUEVN
naénon — BIOTE(A)CH
AIAAZKONTEZ | 2to mpdypoappa Oa S16A0KOUV OL TOPAKATW EKTTOLEEVUTEG:
1. Koupkoutdg Ilwavvng, KaBnyntig tou Tunupoatog Moplakng
Blohoyiag & levetwkrg, ANO.
2. Tpnyopiou Mapia, KaBnyntpla tou TuRuatog Moplakng BloAoyiag
& levetikng, ANO.
3. IkaBoéng Tlewpylog, Avaminpwtng Kabnyntig tou TuApatog
Moptakrg BloAoyiag & Fevetikig, AMO.
4. NoAawoAdyou Katepiva, Emikoupn KaBnyntpia tou Tunpotog
Moptakr¢ Bloloyiag & Mevetikig, AMO.
5. KohoPog Métpoc, Emikoupog KaBnyntng tou Tunuato¢ Moplokig
Blohoyiag & Mevetkrg, ANO.
6. MntporolAou [pnyopia, Metadibaktopiky EpsuvAtpla Ttou
Tunuatog Moplakng Blodoyiag & Mevetikng, AMO.
7. ZtullavomouAou HAéktpa, Metadidaktopik Epeuvrtpla Ttou
Tunuatog Moplakng Blodoyiag & Mevetikng, AMO.
8. Mpana lwavva, Metadidaktopkry EpeuvAtpla Tou THAMATOG
Moptakr¢ Bloloyiag & levetikig, AMO.
9. Jwpalou MNapackeun, Ymoyndia ASdkTwp TOU THAMATOC
Moptakr¢ Bloloyiag & levetikig, AMO.
10. Teyomoudog Kwv/vog, Ymoyndlog Abdktwp Ttou TuAuatog
Moptakrg BloAoyiag & Fevetikig, AMO.
11. Qoappokiwtn lwavva, Ymoyndia ASAKTwp TOU TUAMATOG
Moptakrg BloAoyiag & Fevetikig, AMO.
e T[ENIKA

TITAOZ OEMATIKHZ

repupwvovtag to xaopa petafy Blrotexvoloyiag kat Biopnxoviog:
EVOWHATWVOVTOG TN OXESLAOTIKA OKEYPN KAl TNV OQVECTPOMUEVN

ENOTHTAZ/MAGHMATOZ .
/ nabnon — BIOTE(A)CH
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ 2ZYNOAIKEZ
O€ MEPIMTWON TTOU OL TLOTWTIKEG UOVASEEG ATTOVELOVTAL O SLOKPLTA UEPN TLYX. NIZTQTIKEZ
Awadé€eig, Epyaoctnplakéc AOKHOELG K.ATL. QvaypdiTe TIC GUVOAIKEG WPEG QPEZ MONAAEZ
Sibaokaliag Kot mOTWTIKWY LovaSwY AIAAZKAANIAZ
ALaAEEELG & EpYOOTNPLOKEG ALOKIOELG 30 1
Epyaocia oto omitt 54 2
FTAQZIA AIAAZKAANIAZ ko EAAHNIKH & ATTAIKH
EZETAZEQN:
e MAOHZIAKA ANMOTEAEZMATA

Ma6nolakd AnoteAécpata

Meptypagpovral ta uadnotakd amoteAEouata g FEUATIKIG EVOTNTAG UATNIULATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArAou emutéSou mou Ya aTToKTHOOUV Ol EKTTALOEUOUEVOL UETA TNV ETILTUXN OAOKArpwon Tou padruarog.

Ye 0,TL adopd TIC YVWOELG LKAVOTNTEC Kal TIG 5e€LOTNTEG OAOKANPWVOVTAG TO TIPoypaupa BIOTE(A)CH, ol




ekmadeuOpevoL/eG avaoEVETaAL vaL:

e yvwpilouv Sladikaaoieg mapaywyng BEATLWUEVWY BLOTEXVOAOYLKWYV TPOTOVTWYV KaL TTAPOX G UTtNPECLWV
oe O¢parta vyelag, f mapaywyng tpodipwy, f mpootaciag neptBarlovtoc | yewpylag avaloya Ue Thv
katevOuvaon nou Ba emAéSouy

e yvwpilouv Kat va katavoouv avaduopeveg texvoloyieg otn Blotexvoloyia

e Tmpoteivouv  Aloelg o  mpoPAiuata/spwtipoata BloTEXVOAOYLIKWV/BLOUNXAVIKWY  EDOPUOYWY,
Slatunwvovtag untoBEaelg kat oxedLalovrag kot UAoTolwvTag KATtAAANAEG LeOoS0AOYIKEG TPOCEYYITELG, KaL
o £Xouv eCOLKELWOEL e ETUXELPNUOTIKA Ttedia TTOU oxeTilovTal pe T Blotexvoloyia.

e £xouv avamtlEel Se€LOTNTEC EMLOTNUOOVIKAG TTapouaiacng, cUAAOYAG, Kat avaAuong mAnpodoplwy Kat
avalntnong oe BLBALoypadkég Baoelg Sedopévwy Kal afLloAOyNnongG TWV EMLOTNLOVIKWY ATIOTEAECUATWY,
Ka

o gfeTAlOUV EVOANAKTLKEG OTPATNYLIKEG EMIAUONG TTPOBANUATWY TTOU apopoUV BLOTEXVOAOYLKEG
ebappoyeg otn Blopnyavia.

e £xouv avamtuEel Se€LOTNTEC eMIKOVWVIAG Kal ouvepyaoiag, £T0L WOTE va UIMopouV va evtaxBouv oe
MLOL OPLASA KaL VO EPYOCTOUV OMASIKA,

e Tpooapuolovral oe oUVONRKeC emiAuong mpoPAnuatwy ou adopolVv BloTexVoAoyLKEG ePapPUOYES OTN
Blounyavia.

Fevikég Ikavotnteg
SNUELWOTE YEVIKEG LKAVOTNTEG TTOU QUTOKTA O EKTTOALEEVGUEVOC OE TIOLA / TIOLEG AUTTO AUTEG QUTOOKOTEL TO Uadnua;.

Avalitnon, avadluon kat ouvdean Oebougvwy Kol  SXeSLAOUOS Kal Slaxeiptan Epywv
TANPOOPLWY, HE TN XPHON Kal TwV amopaitntwv , , ,
i 2€Ba0ou0G 0TN SLAPOPETIKOTNTA KAL TNV TTOAUTTOALTIOULKOTN T
, , , SeBaoudg ato pualko eptBaiiov
lpooapuoyn o€ VEEG KATAOTHOELG
Erti q q a a
ARy TTSELEn /'<otvwvu<’nc, erralyys/\uauknc kot nGkn¢ umevduvotnTag Kot
evatodnoiag oe 9éuata @uAou
Autovoun epyacia AOKNON KPLTIKIG KOl UTOKPLTLKIG

OIS e Mpoaywyn tn¢ EAUBEPNS, SNULOUPYIKAG KAL ETTOYWYLIKNG OKEYNG
Epyacia oe tedvég neptBailov
Epyaoia os Slemiotnuoviko neptBaiiov

Tapaywyn VEWV EPEUVNTIKWVY LEEWV

e Avalntnon, avaAuon kat cuvBeon SeSopévwy Kal MANPodopLwY, UE TN XPNoN Kal TWV anapaitnTwy
TEXVOAOYLWV

e AnUn anodacswv

e  Autdvoun epyaocia

e  Opoadikn epyaocia

o Jxeblaopocg kal dlaxeiplon Epywv

e AOKNGON KPLTIKAG KOLL LUTOKPLTIKAG

e [lpoaywyn ™G eAeUBEPNG, SNULOUPYLKNAG, KoL ETIAYWYLKAG OKEYNG

e TMEPIEXOMENO OEMATIKHZ ENOTHTAZ/MAGHMATOZX

ZKOTOG TOU TPOYPALLLOATOC

JKOTOG TOU TPOYPAUUATOC €lval N evioxuon twv SuvaTOTATWY AMOOXOANCNG TWV TPOTITUXLAKWY
doutntwy Kal amodoltwyv Twv TUNUATWYV BlosMOTNUWY HECW TNG QAVATTUENG EKTTALSEUTIKWV
SpaotnplotnTwy ToU 0aflomololV TN OXedLaoTIK OKEPN KoL TNV OVECTPAUUEVN HaABnon,
efaodalilovtag tn petadopd TNS yvwong otnv mpatn.

H Blotexvoloyia amoteAel €vav onuovTIKO TOHEA TNG Blopnxaviag mou mopExel MOAAEG EUKALPLEG
anaoxoAnong oe véoug amodoltous. Ta Mpoypdupota MNpomtuxlakwy moudwv Tou TapadooLoKd
TLAPEXOUV ETILOTNUOVLKEC YVWOELG, LKAVOTNTEG Kol SEELOTNTEG LA EPEUVA I YLOL OTEAEXWON EPYACTNPLWV
Ba mpémel SUVOULKA va ECTLACOUV KOl TNV avamtuén Twv Seopwv HeTtafl tg Akadnuiag Kat tng
Blopnyaviag.

To npoypappa BIOTE(A)CH SlapBpwvetal og 6 KateuBUVoELG:

1. Sustainability in Biotechnology (Biwaotpotnta otnv Blotexvoloyia)
2. Enzymes in Biotechnology (Eviupa otnv Blotexvohoyia)




3. Biotechnology in Agriculture (H Blotexvoloyia otn lewpyia)

4. Microbiome Applications for Functional and Sustainable Food Systems (Edapuoyeg
MuikpoBLwpatog yLa AEToupyLka Kat Buwotpa Zuotripata Tpodipwy)

5. New Breeding Techniques: Tools we cannot Renounce for a Sustainable Agriculture (Néeg
Texvikég Avamapaywyng: Epyadeia mou 6ev pmopolpe va apvnBoupe yua pa Aewdpopo
rewpyia)

6. Environmental Biotechnology (NeptBarlovtiki Blotexvoloyia)

KdaOe ekmaudsudpevoc/n, avaloya pe ta Wiaitepa evdiadépovrta rj/kat mtpooovia tou, Oa eTAEEsL
pio anod tig kateuBUvVoeLg Kal Oa epyaoTel OHaSIKA e BAOT TN OXESLALOTIKI) OKEYPN KL, OE OPLOUEVES
nepMtwoel, Oa aformownBei n mMPooEyylon TNG OVECTPAMMEVNG TAENG. Kabe katsuBuvon
nePAAUPAVEL Hiot OEpaTIK EVOTNTA.

To neplexOuevo KAOe evotnTag avad KatelBuvon nepLlypAdEeTOUL AVOAUTIKA TTAPOKATW.

AVayKOLOTNTO TOU POYPALLOATOC

O OKOTOG TOU TPOYPALUATOC Elval va YEUPWOEL TO XAoUo HeTaly Mavemiotnuiakwy I6pupdtwy Kat
Blopnxaviag, péoa amd TtV OVATTUEN EKMALSEUTIKWYV SpAoTNPLOTATWY TIOU XPNCLUOTOOUV TIG
oUYXPOVEG TIOLSLAYWYLKEG TIPOOEYYLOELG TNG QVECTPAUMUEVNG TAENG KAl TNG OXESLAOTIKAG OKEYNG,
TIPOKELUEVOU OXL LOVO VO ATIOKTGOUV YVWOELS, LKAVOTNTEG, Kal §eELOTNTEG, AAAA Kal va elval og B€an
VoL a€LOTIOLOOUV TA AMOTEAEGATA TNG EPEUVAG VLA TNV OVTLETWIILON TWV TIPAKTIKWY TIPOBANUATWY
oto meplBarlov TnG Blopnxaviag. Mo CUYKEKPLUEVA, LECW TNG UAOTIOINGNG TOU MPOYPAUUATOG, Ol
ekmadeudpevol/eg Ba TPOETOLUAOTOUV YLa TRV EPYACLA TOUG OTO XWPO TG Blotexvoloyiag, LECW TNG
vloroinong SpAcswv TOU &eVIoXUOUV OTOXEUUEVO  YVWOELG, O£€lO0TNTEG, Kal LKOVOTNTEG TOU
QTTALTOUVTOL OTOV EMOYYEAUATIKO XWPO, €mevdUovTag otnv Kalvotopia Kat tnv kawvotopo okédn. To
TIPOYPAUMQ, ETOUEVWG, O TOUG TPOETOLUAOEL Yl TNV €pyacia og évav KOGUO TIOU N TEXVOAOYLKN
Kawotopia gival kaBnuepvn mpaypatikotnta. MapdAAnAa, péca amnod tn Xprion $oLlTtnTOKEVIPLKWY
Tipooeyyloewy, ot eknatdeudpevol Ba avayvwpioouv TG SuvatotnTéG Toug Kal Ba BEATLWVOUV TIG
opLiovTLEG (NTILEG) S€ELOTNTEG TOUC. TO MPOYPOAUUA EXEL OXESLOOTEL UETA ATO UEAETN QVAYKWY UECW
SuVaULKAC cuvépyelog PeTafl NG Akadnuiag Kot tng Blopnxaviag Kol amookomel otnv opoAn
peTGBaon Twv doltnTwV/TpLwV Kol Twv anodoitwv Tunpdtwy Blosmotnuwy arnd to MNavemniotiuto
otn Blopnyxavia.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOrHzZH

TPOMNOZX NAPAAOZHZ | Ito mpoypaupa BIOTE(A)CH B6a edpapuooctel n pebBodoroyia
Mpoowno pe mpéowrno, E§ amootdoews | tng oxeSLAOTIKAG OKEPNE KAL TNG AVECTPOUUEVNG HABNoNG,
Eaibevon KA. | ¢ (hote va evioxUBElL n EVEPYR GUMMETOXA Twv

OUUUETEXOVIWV.

MpoBAémetal  tOoo  ouyxpovn  (Slalé€elg,  optAieg,
TIOPOUCLACELS  €pyaolwy, KAT) 000 Kol aoUyxpovn
eknaibevon (neAétn EKTIALSEUTLKOU UALKOU Kol
mapakoAolBnon ekmalbeutikwyv  videos  Tou Ba
napaywpndolv oTouG CUUETEXOVTEC).

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xprion T.MM.E. otn Abaokadia, otnv
Epyaotnptakn Exkraidevon, atnv Emwkotvwvio
LE TOUG EKTTAULSEVOUEVOUG

Oa xpnouomnolnBei n mhatdopua eclass.




AZIONOIHZH EKNAIAEYOMENQN
Mepypapn tne dtadikaoiog aéloAdynong

Mwaooa A&loAdynong, Médobol a&loAoynang,
Alpoppwtikny 1 Juunepacuatikn, Aokuaoio
MoAkartAri¢  Emdoyri, Epwtrioels Sovtoung
Anavtnong, Epwtrioel Avantuéng Aokiuiwv,
Enmidvuon [poBAnudtwv, [panti Epyaoia,
Ex9eon / Avagopda, [lpogopikn E€taon,
Anudoia Mapouoiaan, Epyaotnpiakn Epyacica,
KAwvikry  E&€taon Aodevoug,  KaAAtexvikn
Epunveia, AAAn / AAAeg

Avapépovtal pnNta mPoadLOPLOUEVD KPLTHPLA
aéloAdynong kot eav kot mou eivat mpooBdaotua
Q70 TOUG EKTTOUEEUOUEVOUG,.

Mo tnv emtuxy OAOKARPWON TOU TPOYPAUUOTOC Ol
CUUUETEXOVTIEG/OUMUETEXOUOEG O TIPETEL:

A) va €xouv mapakoAouBrnoel To cUVOAO TwV SLEAKTIKWV
evotrtwv. OL anouoieg Sev pmopouv va umepPaivouv to 15
% TwV MPOPBAENOPEVWY WPWV ekMaibeuong.

B) va €xouv olokAnpwoel pe emtuxio tmv afloAoynon
[a&loAdynon kata tn Stdpkela Twv Stadopwy otadiwv tou
padnuoatog (50%) kat otnv TeAr mapouciaon opadIKAC
epyaciog (50%)].
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About project

The field of biotechnology, with its vast applications in health, agriculture, food production, machinery,
engineering, and environmental sciences, has emerged as a significant industrial sector, especially since the turn
of the millennium. It not only presents a realm of innovative possibilities but also offers substantial employment
opportunities for the next generation of biotechnology graduates. In Europe, the industrial biotechnology sector
is expected to employ over 1 million individuals by 2030, marking a significant increase from 486,000 in 2016
(source: Europabio, 2016).

However, traditional undergraduate programs in biotechnology have predominantly focused on imparting
scientific knowledge and laboratory skills, often lacking a dynamic connection between academia and industry.
The evolving European business landscape calls for a more promising approach, one that equips graduates with
the knowledge and professional pathways to thrive in an increasingly competitive job market. It is with this
imperative in mind that the "BIOTE(A)CH" project places importance on enhancing the employability prospects
of biotechnology undergraduates.

On the other hand, the European Commission's Digital Education Action Plan (2021-2027) envisions a future of
high-quality, inclusive, and accessible digital education across Europe. It recognizes the transformative role of
technology in education, especially in light of its extensive use during the COVID-19 pandemic. This plan serves
as an immediate call for collaborative efforts at the European level to adapt education and training systems for
the digital age.

Within this context, BIOTE(A)CH embraces the principles of digitalization and the application of blended learning.
Blended learning, including the sub-type known as "flipped learning," represents a pedagogical approach that
aligns with the digitalization of education. Flipped learning, a method where students are exposed to preparatory
information, primarily in the form of video content, before the traditional classroom instruction, is particularly
advantageous for advanced-level students. Their accumulated knowledge enables them to transition into self-
directed learning effectively, fostering higher-order thinking skills and active engagement.

BIOTE(A)CH" seeks to integrate the principles of "design thinking" and "flipped learning" to ensure ongoing
student engagement and participation in the learning process. Design thinking emphasizes the development of
innovative solutions with reduced risks and costs, fostering employee buy-in. By actively involving students in
the innovation development process, design thinking becomes a practical approach to fostering innovation. This
approach allows students to seamlessly transfer knowledge and skills from academia to industry, a crucial aspect
of both innovation and academic excellence.

In recent years, the roles of research institutions and industries have significantly evolved (OECD, 2007). As
students embark on their career journeys, it has become evident that the transition from university to the
workplace is more complex than ever before. Building on the literature review, this transition is seen as a critical
step in graduates' future careers, requiring specific skill sets (Santisi et al., 2018). However, there remains a
misalignment between university learning and workplace practices (Jackson, Fleming, and Rowe, 2019). Reports
from employers indicate a notable gap between the skills expected and those possessed by recent graduates
(Talgar and Goodey, 2015).

Furthermore, VET (Vocational Education and Training) providers face challenges in upskilling and reskilling their
workforce to bridge the gap between higher education knowledge and practical application effectively. Hence,
the enhancement of universities' course delivery methods and techniques plays a vital role in supporting
graduates in the successful transfer of knowledge into practice.

The Objectives of the BIOTEACH Project

The Bioeconomy Strategy & Action Plan (2018) by the EC underscores the necessity for enhanced training and
skills development across the bioeconomy sector, which promises substantial employment potential. The
"BIOTE(A)CH" project partners concentrate on agricultural biotechnology, aiming to equip students with real-
world skills upon graduation. This focus extends to various sectors, including agriculture, chemicals, energy,
biochemical industries, research centers, and universities.

The project's objectives are multi-faceted:



5.

To empower undergraduate students to explicitly connect data and information with the knowledge,
skills, and approaches required for professional work.

To prepare students for a world where technological innovations are the norm, ensuring they remain
adaptable and capable in their future careers.

To enhance students' self-awareness, improving their transversal skills such as self-directed learning,
communication, and teamwork.

To foster dynamic collaborations between universities and industry representatives, promoting a
culture of innovation and innovative thinking.

To integrate "design thinking" and "flipped learning" as novel course delivery approaches.

Expected Outcomes

BIOTE(A)CH aims to achieve several notable outcomes:

1.

Equipping graduates with up-to-date knowledge and in-depth insights, enhancing their prospects in the
job market, where knowledge is the primary economic resource (Drucker, 1994).

Delivering project results, including a comprehensive course curriculum titled "Knowledge to Practice
through Design Thinking," a lecturer's guide, a success stories booklet, and video tutorials.

Establishing a robust network, both nationally and internationally, fostering the exchange of ideas and
long-term relationships.

Serving as a scientific-based model for integrating "design thinking" and "flipped learning" into course
delivery processes, providing a reference point for academicians and researchers in the field of
Educational Sciences.

BIOTE(A)CH endeavors to create a forward-thinking curriculum that not only bridges the gap between academia
and industry but also equips students with the knowledge, skills, and innovative mindset required for success in
the evolving biotechnology sector.

Bridging the Gap between University and Industry

The "BIOTE(A)CH" project aspires to inject dynamism into undergraduate-level teaching by forging a robust
connection between university instruction and the demands of the biotechnology industry. This strategic
alignment seeks to empower students with the invaluable ability to transfer their knowledge and skills into their
respective industry domains, even before they formally enter the workforce. By doing so, we endeavor to
eliminate the redundancy of time spent on additional training activities and the financial burden of pursuing
further education to attain proficiency. Furthermore, it underscores our commitment to equipping our students
with the finest knowledge and competencies necessary to embark on successful career paths.



BIOTEACH Course Curriculum

Target Groups

The "BIOTE(A)CH" project addresses a diverse range of target groups. Our primary beneficiaries are
undergraduate students pursuing biotechnology-related fields. They stand to gain immensely from the
innovative curriculum, which bridges the gap between academia and industry, imparting practical skills and a
problem-solving mindset. Additionally, faculty members and educators within higher education institutions
constitute another target group. They will actively engage in implementing and refining the project's pedagogical
approaches, fostering an environment that nurtures innovation and knowledge transfer. The developed teaching
materials will support their future course delivery processes. Furthermore, BIOTE(A)CH extends its reach to
industry stakeholders, including professionals and organizations within the biotechnology sector, who will play
an integral role in guiding and collaborating with students during the piloting phase. By targeting those
stakeholders—students, educators, and industry experts—BIOTE(A)CH aims to effect transformative change in
biotechnology education and workforce development, benefitting both aspiring professionals and the
biotechnology industry at large.

Modular Structure

The "BIOTE(A)CH" curriculum is organized into a modular structure, ensuring flexibility and adaptability to
varying learning needs and contexts. Each module is designed to address specific aspects of biotechnology,
innovation, and industry integration. This modular approach allows educators to customize the curriculum,
selecting and sequencing modules based on the unique requirements of their students and academic programs.
Whether focusing on design thinking principles, flipped learning methodologies, or practical problem-solving in
the biotechnology sector, each module serves as a building block in the overall learning process. This modular
structure enhances the curriculum's accessibility and relevance and empowers educators to tailor their teaching
to the evolving demands of the biotechnology industry. Students benefit from a dynamic and interactive learning
experience, engaging with modules that align with their career aspirations and interests. As the curriculum
evolves, new modules can be seamlessly integrated to reflect emerging trends and technologies in the
biotechnology domain, ensuring that graduates are well-prepared to thrive in the ever-evolving industry
landscape.

Pedagogical Approach

The pedagogical approach in "BIOTE(A)CH" prioritizes active, experiential learning, real-world problem-solving,
and collaboration with industry partners, preparing students to excel in the dynamic field of biotechnology and
bridge the gap between academia and industry effectively as follows.

Design Thinking

Design thinking is, at its core, a problem-solving approach that empowers teams to comprehend and redefine
complex challenges, question existing assumptions, and craft innovative solutions for prototyping and testing. It
follows a structured process consisting of five stages: empathize, define, ideate, prototype, and test.

One aspect of the "BIOTE(A)CH" project is the integration of "design thinking" and "flipped learning" within
biotechnology. Throughout the piloting phase, academicians and industry experts will collaborate closely with
trained students. Real-world challenges will be laid on the table, with students having the unique opportunity to
anticipate these issues through their observations in industrial applications. Subsequently, students will channel
their observations and insights into the generation of novel biotechnological solutions. The "BIOTE(A)CH"
project's course delivery process unfolds in five stages:

1. Empathize: In this initial stage, students will engage with video presentations that provide insights into
the challenges prevalent in the biotechnology industry. This stage, together with studying lecture
materials, involves flipped learning approach, enabling students to embark on independent learning
practices before each classroom session.

2. Define: Building on the knowledge accumulated during the empathize stage, students will pool their
insights and collaborate in teams to crystallize the identified challenges. Teamwork will strengthen
collective data analysis, thereby concretizing the problem at hand.



3. Ideate: This stage catalyzes the generation of creative and logical ideas. Teams will embark on
brainstorming, pushing the boundaries of thinking to propose innovative solutions. All ideas will be
encouraged at this juncture, ensuring a rich pool from which to select in subsequent stages.

4. Prototype: As the curriculum application process progresses, teams will advance to the prototyping
stage. Here, laboratory work will be initiated, providing students with hands-on experience.
Collaborations with industry representatives will be useful in the selection and refinement of specific
prototypes.

5. Test: The final stage involves testing of the developed prototypes to evaluate their efficiency in
addressing the analyzed problem. Students will have the opportunity to present their product outlines
to experts, with the potential for collaboration to enhance their prototypes for market readiness.

Flipped Learning

Flipped learning is an effective pedagogical approach in the "BIOTE(A)CH" practice as it encourages students to
prepare independently, allowing for active engagement during face-to-face sessions. In the biotechnology field,
where complex concepts exist, this method promotes a deeper understanding of foundational knowledge.
Moreover, it accommodates different learning paces, fosters autonomy, and emphasizes practical application—
essential in biotechnology, where theory must translate into real-world solutions. This approach also facilitates
interaction with industry professionals, enabling students to gain insights into current practices. Overall, flipped
learning aligns with the dynamic nature of biotechnology education, empowering students to bridge the gap
between academia and industry through active, self-directed learning.



MODULE 1 Sustainability
In Biotechnology



- Create potential new areas with biotechnology to use whey with innovative approaches.

- Knows the legislation on the use of whey as a waste material

Content:
- Cheese production
- Whey as a waste

- Environmental Impact of Whey

Learning resources:

- Video on the cheese production process. Video content and accompanying documents provide
information about whey processing and its composition, production, and utilization quantities.

- Articles, books, lecture notes
Week 1. Introduction (For All Modules)
In-Class Activity

Duration: 3x45 minutes
- The lecturer will provide information to the students regarding the modules planned for the semester.

- The tasks expected from the students throughout the semester will be defined within the scope of the
course.

- Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.).

- The topic of each module will be introduced to the students.
- The students will be divided into groups of 4 or 5.

- Each group will decide on the problem they will work on.

Teaching-Learning Methods
- Question-Answer

- Discussion
Week 2. Empathize
Out-Class Activity

- Prepared video and the resources are shared with students.

- Students will be required to comprehend the process of whey production in cheese and its byproducts,
understand the various applications of whey, recognize the advantages and disadvantages of utilizing
whey in biotechnological approaches, assess the environmental impact of whey, and acknowledge the
limitations in its effective utilization. Additionally, they will need to be familiar with the legislation
pertaining to the use of whey as a waste material.

- Students will be required to investigate the literature on whey process through using the resources
available.



In-Class Activity

Duration: 3x45 minutes
- Students share the articles and books, etc. with their group members.
- Students discuss the problem based on literature.

- Students are instructed to envision themselves working in a cheese production company, where a
significant quantity of whey is generated during the cheese-making process.

- Asagroup, they are expected to discuss the issue and provide a comprehensive description, considering
all its dimensions (Worksheet 1).

Teaching-Learning Methods
- Brainstorming

- Discussion

Week 3. Define
Out-Class Activity:

- Students will be required to comprehend the process of whey production in cheese and its byproducts,
understand the various applications of whey, recognize the advantages and disadvantages of utilizing
whey in biotechnological approaches, assess the environmental impact of whey, and acknowledge the
limitations in its effective utilization. Additionally, they will need to be familiar with the legislation
pertaining to the use of whey as a waste material.

- Students will be required to investigate the literature on whey process through using the resources
available.

- Each group will be tasked with creating a digital infographic or poster addressing the issue of whey as a
waste material (to be presented in the classroom by Week 3).

In-class Activity

Duration: 3 x45 minutes

- Students will be required to present the infographics/posters and explain the problem about whey as a
waste material.

- Students will find an opportunity to discuss and identify the problem with their classmates.

Teaching-Learning Methods:
- Presentation
- Discussion

- Question-Answer

Week 4. Ideate
Out-Class Activity

- At this stage, each student is asked to form ideas about how whey can be used more effectively.
Students are asked to come up with many ideas. Unconventional ideas can also be produced.

In-Class Activity

Duration: 3 x45 minutes

- Each student will be asked to present and discuss her/his idea to the group.
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- Students can be guided by the lecturer when necessary.

- For example, students’ attention can be drawn to the following issues: fighting against hunger in the
world, using long-lasting foods in times of disaster, using whey as a protein powder, the need for
functional foods, reducing the damage of whey to nature, cost, etc.

- For each group, one or two of the ideas most suitable for implementation are identified amongst the
ideas put forward.

Teaching-Learning Methods:
- Discussion

- Question-Answer
Week 5-6-7. Ideate
Out-Class Activity

- Atthis stage, in line with the ideas, students are asked to prepare a project proposal, including research
aims, methods, data analysis and budget to be used to solve the problem. (Annex: Research Outline for
all modules)

- Expert Opinion— communicate with experts working in the field about the project proposal.

- Inthis stage, opinions of the experts from associate partners will also be required (Suggested for Week
6).

In-class Activity

Duration: 3 x (3x45) minutes

- Inthe Week 5 and 6- Each group will inform the lecturer and the classmates about the progress in their
research proposal

- Week 7. Each group will present their final proposal to their classmates.

Teaching-Learning Methods:
- Discussion
- Question-Answer

- Presentation
Week 8-9-10-11-12-13. Prototype & Testing
Out-Class Activity

- At this stage, students make preparations to conduct the project: supplying necessary materials and
consumables, planning the project activities, etc.

- Associate partners will be contacted to support wet lab activities.
In-class Activity (Wet Lab)

Duration: 6 x (3x45) minutes
- Optimizing and performing experiments, obtaining results, analyzing and prototyping

- Testing the prototype
Teaching-Learning Methods

- Experiment Techniques

n



Data Collection

Data Analysis

Week 14. Assessment

Out-Class Activity

Workshop-Students will present project results or products to the experts and receive feedback.

Experts from industry (including associate partners) and academia.

In-class Activity

Duration: 3 x45 minutes

Students will assess their own work based on the experiments they carried out as well as the experts’
opinions.

Teaching-Learning Methods

Discussion

Problem 2 - Barriers to Enhance Plant Resilience

Objectives:

Students will be able to;

12

Understand the fundamental science behind climate change and its correlation with increasing heat and
drought events.

Recognize the physiological and genetic adaptations of plants that allow them to cope with drought and
heat stresses.

Learn about various biotechnological approaches, such as plant tissue culture and gene editing, to
develop drought and heat-resistant plant varieties.

Evaluate the pros and cons of using biotechnological solutions to address drought and heat-related
challenges in agriculture.

Analyze the environmental and socio-economic consequences of implementing biotechnologically
enhanced crops in various ecosystems.

Understand the global perspective and challenges related to water scarcity, food security, and the
pivotal role of biotechnology in addressing these challenges.



- Identify potential innovative biotechnological applications to improve water use efficiency and heat
tolerance in plants.

- Apply their knowledge of gene editing, tissue culture, and other biotechnologies to brainstorm and
design potential solutions for the real-world challenge of climate-induced agricultural stresses.

- Delve into the legal, ethical, and societal issues associated with the use of biotechnology in developing
drought and heat-resistant crops.

Content:
- Drought and Heat Resistance in Plants
- Biotechnological Approaches for Enhancing Plant Resilience

- Ethical, Legal, and Environmental Considerations of Biotechnological Interventions.

Learning resources:

- Video content and accompanying documents provide information about Plant Resilience and
biotechnological techniques and applications.

- Articles, books, lecture notes
Week 1. Introduction (For All Modules)
In-Class Activity
Duration: 3x45 minutes

- The lecturer will provide information to the students regarding the modules planned for the semester.

- The tasks expected from the students throughout the semester will be defined within the scope of the
course.

- Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.).

- The topic of each module will be introduced to the students.
- The students will be divided into groups of 4 or 5.

- Each group will decide on the problem they will work on.

Teaching-Learning Methods
- Question-Answer

- Discussion
Week 2. Empathize
Out-Class Activity

- Inthis lecture students will be provided a prepared video and accompanying resources.

- Students will need to grasp plant adaptations to drought and heat, comprehend diverse
biotechnological methods for bolstering plant resilience, discern the pros and cons of employing gene
editing and tissue culture in mitigating climate-related issues, evaluate the environmental
consequences of biotechnologically altered crops, and acknowledge the constraints in their practical
application. Furthermore, they should be acquainted with the regulations governing the use of
biotechnological techniques in agriculture.
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- Students will need to research available resources on gene editing, tissue culture, and other
biotechnological approaches for enhancing drought and heat resistance in plants.

In-Class Activity
Duration: 3x45 minutes

- Students are expected to distribute articles, books, and other relevant materials to their fellow
group members.

- Within their groups, students engage in discussions centered around the issues raised in the
literature.

- Students are given guidance to imagine themselves as employees in a company specializing in plant
breeding and propagation, focusing on the development and propagation of novel plant genotypes.

- As a collective, they are tasked with thoroughly examining the problem and offering a
comprehensive description that takes into account all aspects of the issue.

Teaching-Learning Methods
- Brainstorming

- Discussion

Week 3. Define
Out-Class Activity
- Students will need to delve into the intricacies of biotechnological strategies for enhancing drought and
heat resistance in plants, grasp the applications and challenges of these techniques, weigh the
ecological consequences of bio-engineered crops, and recognize the potential barriers in their

widespread adoption. They should also become adept with the regulatory landscape surrounding
biotechnological interventions in agriculture.

- Students are encouraged to explore research articles and resources on biotechnological solutions and
methodologies for producing drought and heat-resistant crops.

- Each team will design a compelling digital infographic or poster highlighting the challenges and
promises of biotechnology in tackling climate-induced agricultural stresses (to be presented in the
classroom by Week 3).

In-class Activity

Duration: 3 x45 minutes

- Students will deliver presentations featuring professionally crafted infographics and posters that
elucidate the challenges pertaining to climate change, drought, and plant resilience, accompanied by
thorough explanations.

- Students will have the opportunity to engage in discussions with their peers to collectively address the
identified issue.

Teaching-Learning Methods
- Presentation
- Discussion

- Question-Answer
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Week 4. Ideate
Out-Class Activity

Each student is encouraged to generate innovative concepts regarding the more effective utilization of
biotechnological approaches. They are tasked with generating a multitude of ideas, including those that
may be considered unconventional.

In-Class Activity

Duration: 3 x45 minutes

Each student will be required to present and deliberate upon their respective ideas within the group.

As an illustration, students may be directed towards key topics, such as engineering crops for drought
and extreme heat resilience to safeguard food security, formulating sustainable cultivation techniques
for evolving climates, cultivating enhanced plants without genetic modification through advanced
breeding methods or plant tissue culture, accentuating the significance of ecologically sound
agricultural practices, mitigating agriculture's ecological footprint with biotechnologically-modified
crops, evaluating the financial considerations associated with the adoption of biotechnological
solutions, and so forth.

Within each group, one or two ideas most amenable to implementation will be identified from the array
of proposals.

Teaching-Learning Methods

Discussion

Question-Answer

Week 5-6-7. Ideate
Out-Class Activity

Students will formulate a comprehensive project proposal aligned with their generated ideas. This
proposal should encompass research objectives, methodologies, data analysis, and budget allocation,
all geared towards effectively addressing the identified issue.

Expert Opinion: Initiate dialogue with professionals actively involved in the relevant field regarding the
project proposal.

Furthermore, it is advised to solicit insights and opinions from experts affiliated with associate partners.
This step is particularly recommended for Week 6 of the program.

In-class Activity

Duration: 3 x (3x45) minutes

During Week 5 and 6, each group is responsible for providing a status update on the progress of their
research proposal. This update will be shared with both the lecturer and classmates. It should include
details on the evolving ideas, refined methodologies, and any challenges or adjustments encountered
thus far.

In Week 7, each group will have the opportunity to present their finalized research proposal to their
fellow classmates. This presentation should encompass all pertinent aspects, including the research
aims, chosen methods, anticipated data analysis, and the allocated budget. It is a culmination of the
diligent work and collaborative efforts put forth by each group throughout the preceding weeks.

Teaching-Learning Methods

15
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- Question-Answer

- Presentation

Week 8-9-10-11-12-13. Prototype & Testing
Out-Class Activity

- Preparation for Project Execution: At this stage, students engage in the necessary preparations to
initiate and carry out their projects. This includes tasks such as procuring essential materials and
consumables, planning project activities, etc. Students will focus on setting up the groundwork for a
productive execution of their projects.

- Collaboration with Associate Partners for Wet Lab Activities: To bolster wet lab activities, the project
teams will establish communication with associate partners. These partners, possessing specialized
expertise and resources, will provide valuable support in facilitating the wet lab components of the
projects. This collaborative effort aims to enhance the quality and effectiveness of the experimental
work conducted in the laboratory setting.

In-class Activity (Wet Lab)

Duration: 6 x (3x45) minutes

- Optimizing and Performing Experiments, Obtaining Results, Analyzing and Prototyping: During this
phase, students will focus on the hands-on execution of their experiments. This involves fine-tuning
experimental procedures for optimal results, conducting the experiments, and meticulously recording
data. Once the data is collected, students will engage in a rigorous process of analysis, where they
scrutinize the results to draw meaningful conclusions. Additionally, based on the findings, students may
develop prototypes to further validate their research.

- Testing the Prototype: Following the development of the prototype, it is subjected to a series of tests
and evaluations. This phase is critical in assessing the functionality, efficiency, and effectiveness of the
prototype. Testing may involve simulations, controlled experiments, or real-world trials, depending on
the nature of the project. The goal is to ensure that the prototype meets the intended objectives and
performs as expected. Feedback from these tests will inform any necessary adjustments to the
prototype.

Teaching-Learning Methods
- Experiment Techniques
- Data Collection

- Data Analysis
Week 14. Assessment
Out-Class Activity

In this workshop session, students will have the opportunity to present the results of their projects or any
developed products. This presentation is a key step in the research process, as it allows students to communicate
their findings and innovations effectively with the experts from industry (including associate partners and
academia). The objective is to receive constructive feedback from a panel of experts, which will further refine
and enhance the quality of the work.
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In-class Activity

Duration: 3 x45 minutes
Students will evaluate their own work, drawing from the experiments they conducted and taking into account
the feedback provided by experts.

Teaching-Learning Methods

- Discussion

17



MODULE 2
Enzymes In
Biotechnology



- Apply the enzymes produced.

Content:
- Recombinant DNA technology
- Enzyme production and purification
- Enzyme purity control
- Enzyme Activity characterization

- Enzyme application

Learning resources:

- Video on applications of enzymes in biotechnology. Video content and accompanying resources provide
information on enzyme production, purification and activity control. Applications of enzymes in related
industries.

- Articles, books, lecture notes etc.
Week 1. Introduction (For All Modules)
In-Class Activity

Duration: 3x45 minutes
- Theinstructor informs the students about the modules.
- The tasks expected from the students during the semester are defined within the course.

- Students also receive information on how to access additional resources on the topic (university library,
online resources, etc.).

- The topic of each module is introduced to the students.
- Students are divided into groups.

- Each group decides on the problem they will work on.

Teaching-Learning Methods
- Question - Answer

- Discussion
Week 2-3. Empathize
Out-Class Activity

- Prepared videos and resources are shared with the students.

- Students are asked to learn about the usage areas of enzymes, production techniques, establishment
of a laboratory-scale enzyme production system, enzyme quantification methods and purity of enzymes
produced.

- Students are asked to learn about enzyme production and applications using available resources.
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In-Class Activity

Duration: 2x(3x45) minutes
- Students share articles, books, etc. with group members.
- Students discuss the problem based on the literature.

- Then, students are asked to demonstrate the difference in the quality of products with and without
enzymes.

- Students are expected to discuss the issue in all its dimensions and explain it comprehensively, taking
into account the examples they give as a group.

Teaching-Learning Methods:
- Brainstorming
- Discussion

- Question and answer
Week 4. Define
Out-Class Activity

- Students are asked to learn about the usage areas of enzymes, production techniques, establishment
of a laboratory-scale enzyme production system, enzyme quantification methods and purity of enzymes
produced.

- Students are asked to conduct research on enzyme production and applications using available
resources.

- Each group is tasked with creating a mind map on the topic of enzyme production and applications (to
be presented in class in Week 4).

In-class Activity

Duration: 3 x 45 minutes

- Students are asked to present a mind map and explain the problems in enzyme production and
applications.

- Students have the opportunity to discuss and define the problem with their classmates.

Teaching-Learning Methods:
- Brainstorming

- Discussion

Week 5. Ideate
Out-Class Activity

- At this stage, each student is asked to generate ideas for choosing the most appropriate method for
enzyme production, checking the purity of the enzyme produced and characterizing its activation in the

most appropriate way.

- Students are asked to come up with many ideas on the topic. Unusual ideas can also be generated.
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In-Class Activity

Duration: 3 x 45 minutes
- Each student is asked to present his/her idea to the group and discuss it.
- Students can be guided by the instructor when necessary.

- For example, students' attention can be drawn to the following topics: The importance of enzymes to
produce high-value products, the importance of the enzyme production method to be used for each
enzyme, the importance of determining the purity of enzymes after they are produced in order to obtain
high yields, the activity parameters of the enzyme produced.

- For each group, one or two ideas that are most suitable for implementation are determined among the
ideas put forward.

Teaching-Learning Methods:
- Discussion

- Question-Answer

Week 6-7. Ideate
Out-Class Activity

- At this stage, students are asked to prepare a project proposal that includes research objectives,
methods, data analysis and budget to be used in solving the problem in line with the ideas. (Annex:
Research Draft for all modules)

- Expert Opinion - communication with experts working in the field about the project proposal.

- At this stage, the opinions of experts from the silent partners of the project will also be needed
(recommended for Week 6).

In-class Activity

Duration: 2 x (3x45) minutes

- Week 6: Each group will inform the instructor and classmates about the progress of their research
proposal

- Week 7: Each group will present their final proposal to their classmates.

Teaching-Learning Methods:
- Discussion
- Question and answer

- Presentation
Week 8-9-10-11. Prototype
Out-Class Activity

- At this stage, students make the necessary preparations to carry out the project: Procuring the
necessary materials and consumables, planning the project activities, etc.

- Associated partners of the project will be contacted to support the laboratory work.
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In-class Activity (Wet Lab)

Duration: 4 x (3x45) minutes

- Optimizing and performing experiments, obtaining and analyzing results and prototyping

Teaching-Learning Methods:
- Experiment Techniques
- Data collection

- Data analysis
Week 13-14. Testing
In-class Activity

Duration: 2x(3 x45) minutes

- Testing the prototype.

Teaching-Learning Methods:
- Experiment Techniques
- Data collection

- Data analysis
Week 14. Assessment
Out-Class Activity

- Workshop: Students will present their project results or products to experts from industry (including
silent partners) and academia and receive feedback.

In-class Activity

Duration: 3x45 minutes

- Students will evaluate their own work based on their experiments and the opinions of experts.

Teaching-Learning Methods:

- Discussion
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Problem 2 - Enzyme Immobilization Restrictions

Objectives:

Students will be able to;

To learn about the inefficiencies of using enzymes in industry.

Develop ideas for the recovery of enzymes.

Know different immobilization methods.

Know the advantages and disadvantages of different immobilization methods.

Develops the ability to choose the appropriate immobilization method for the enzyme of interest.
Measures the efficiency of the selected method.

Apply the developed immobilized enzyme in the product.

Content:

Enzyme technology
Enzyme immobilization techniques
Enzyme measurement methods

Immobilized enzyme applications

Learning resources:

Video on immobilization of enzymes in biotechnology. Video content and accompanying resources
provide information about enzyme immobilization, characterization and applications. Applications of
enzymes in related industries.

Articles, books, lecture notes etc.

Week 1. Introduction (For All Modules)
In-Class Activity

Duration: 3x45 minutes
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The instructor informs the students about the modules.

The tasks expected from the students during the semester are defined within the course.



Students also receive information on how to access additional resources on the topic (university library,
online resources, etc.).

The topic of each module is introduced to the students.
Students are divided into groups.

Each group decides on the problem they will work on.

Teaching-Learning Methods

Question and Answer

Discussion

Week 2-3. Empathize
Out-Class Activity

Prepared videos and resources are shared with the students.

Students are asked to conduct research on the ways of recovery of enzymes, immobilization techniques,
advantages and disadvantages of these techniques, characterization of the efficiency of immobilized
enzymes. Students are asked to learn about the experiences of researchers or workers in the field of
enzyme production.

Students are asked to obtain information about enzyme production and applications using available
resources.

In-Class Activity

Duration: 2x(3x45) minutes

Students share articles, books, etc. with group members.

Students discuss the problems encountered when producing enzymes in industry, taking into account
the literature and the experience of experts working in this field.

Students are expected to discuss the topic as a group in all its dimensions and explain it
comprehensively.

Teaching-Learning Methods:

Brainstorming

Discussion

Week 4. Define
Out-Class Activity
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Students are asked to conduct research on the recovery pathways of enzymes, immobilization
techniques and their advantages and disadvantages, and characterization of the efficiency of
immobilized enzymes.

Each group is tasked with creating a mind map on the topic of enzyme recovery pathways (to be
presented in class in Week 4).



In-class Activity

Duration: 3 x45 minutes

- Students are asked to present a mind map and explain the problems in enzyme production and
applications.

- Students have the opportunity to discuss and define the problem with their classmates.

Teaching-Learning Methods:
- Discussion

- Brainstorming

Week 5. Ideate
Out-Class Activity

- At this stage, each student is asked to generate ideas for enzyme recovery methods, enzyme
immobilization techniques and enzyme characterization.

- Students are asked to come up with many ideas on the subject. Unusual ideas can also be generated.
In-Class Activity

Duration: 3 x45 minutes
- Each student is asked to present his/her idea to the group and discuss it.
- Students can be guided by the instructor when necessary.

- For example; enzyme recovery efficiency, compatibility of the method used for immobilization of the
enzyme with the product in which the enzyme is used, characterization of the activity of the immobilized
form of the enzyme, etc.

- For each group, one or two ideas that are most suitable for implementation are selected from the ideas
put forward.

Teaching-Learning Methods:
- Discussion

- Question and Answer

Week 6-7. Ideate
Out-Class Activity

- At this stage, students are asked to prepare a project proposal that includes research objectives,
methods, data analysis and budget to be used in solving the problem in line with the ideas. (Annex:
Research Draft for all modules)

- Expert Opinion - communication with experts working in the field about the project proposal.

- At this stage, the opinions of experts from the silent partners of the project will also be needed
(recommended for Week 6).
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In-class Activity

Duration: 2 x (3x45) minutes

- Week 6: Each group will inform the instructor and classmates about the progress of their research
proposal

- Week 7: Each group will present their final proposal to their classmates.

Teaching-Learning Methods:
- Discussion
- Question and Answer

- Presentation

Week 8-9-10-11. Prototype
Out-Class Activity

- At this stage, students make the necessary preparations to carry out the project: Procuring the
necessary materials and consumables, planning the project activities, etc.

- Associated partners of the project will be contacted to support the laboratory work.
In-class Activity (Wet Lab)

Duration: 4 x (3x45) minutes

- Optimizing and performing experiments, obtaining and analyzing results and prototyping

Teaching-Learning Methods
- Experiment Techniques
- Data collection

- Data analysis

Week 11-12. Testing
In-class Activity (Wet Lab)

Duration: 2 x (3x45) minutes

- Testing the prototype

Teaching-Learning Methods
- Experiment Techniques
- Data collection

- Data analysis
Week 14. Assessment
Out-Class Activity

- Workshop: Students will present their project results or products to experts from industry (including
silent partners) and academia and receive feedback.
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In-class Activity

Duration: 3 x45 minutes

- Students will evaluate their own work based on their experiments and the opinions of experts.

Teaching-Learning Methods

- Discussion
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MODULE 3
Biotechnology in Agriculture



Understand the behavior of different plants under in vitro conditions.
Evaluate the advantages and disadvantages of plant propagation in vitro.

Understand the process of plant tissue establishment, in vitro propagation, and acclimatization of
plants.

Interpret data from laboratory observations and measurements and their relationship to theory.

Content:

Introduction to modern plant biotechnology.
Tissue culture of woody and herbaceous plants.

Micropropagation and other applications of tissue culture in agriculture (virus-free plants, plant
conservation and cryopreservation, haploids, somatic hybridisation, secondary metabolites).

Internal infections of plants that cause problems in obtaining and maintaining viable tissue cultures.

Learning resources:

The educational video produced as part of the project. A video provides information on
micropropagation techniques, the preparation of culture media, the disinfection of plant material, the
processes of propagation, rooting and acclimatization of plants.

Accompanying documents such as articles, books and teacher lectures uploaded to Moodle.

Lecture notes.

Week 1. Introduction (For All Modules)
In-Class Activity

Duration: 2x45 minutes

The lecturer will provide information to the students regarding the modules planned for the semester.

The tasks expected from the students throughout the semester will be defined within the scope of the
course.

Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.).

The topic of each module will be introduced to the students.
The students will be divided into groups of 4 or 5.

Each group will decide on the problem they will work on.

Teaching-Learning Methods
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Question-Answer

Discussion



Week 2. Empathize

Out-Class Activity:

The educational video and the first part of the resources uploaded in Moodle are shared with the
students.

Students are asked to learn the basics of plant tissue culture as one of the biotechnological methods.
They need to familiarize themselves with various applications of plant tissue culture such as
micropropagation, obtaining virus-free plants, haploids, production of secondary metabolites, and
cryopreservation. As the focus is on micropropagation, students need to understand all the steps of
micropropagation (selection of plant material, establishment of sterile cultures, propagation by
repeated subcultures, pre-transplant conditioning and acclimatization) and recognise the advantages
and disadvantages of in vitro propagation of plants. The resources also go into more detail about the
role of plant hormones in different culture media, disinfection of media, methods of disinfecting plant
material and climatic conditions in the growth chamber.

Using the resources provided and sources found in the library or databases, students must describe the
characteristics of an ideal plantlet obtained by micropropagation.

They should illustrate the process using a flow chart and explain the conditions or factors that may play
an important role in the success of micropropagation at each step.

In-Class Activity

Duration: 2x45 minutes

Students present and discuss their ideas of an ideal plant obtained through micropropagation.

They share their ideas on the key conditions and factors involved in micropropagation with their team
members by putting sticky notes on the board. They should then present and discuss these ideas and
support them with data from the relevant literature.

Teaching-Learning Methods

Flipped learning with pre-class self-assessment in Moodle
Presentation
Brainstorming

Discussion

Week 3. Define
Out-Class Activity
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As students need to deepen their understanding of micropropagation, they are given access to
additional resources on Moodle this week. The resources address common contaminants that can
seriously damage plant tissue cultures, describe chemical and biological contaminants, their possible
sources, detection, and control. Biological contaminants, including bacteria, and ways of sterilization
are specifically covered in the resources.

Students are also asked to complete a group assignment in which they interview micropropagation
experts and observe their work. The aim is for students to gain insight into the processes of
micropropagation, the experts' daily work and challenges, their creativity, motivation, opinions,
frustrations, and problem-solving approaches, and to collect relevant stories.



- Students are encouraged to formulate appropriate open-ended questions to guide the interview
(the assignment on Moodle).

- They are expected to take detailed notes and create headlines summarizing the key findings and
their observations from the interview.

In-class Activity

Duration: 2 x45 minutes

- Team members present the headlines from the interview to their classmates, lead a discussion and
collectively summarize the findings in descriptive sentences or direct quotes, avoiding judgements and
conclusions.

- Students are also expected to discuss the topic as a group and create a comprehensive description of
all the important conditions at each step of micropropagation, taking all aspects into account

- The session will be moderated by the lecturer to maintain focus and facilitate a productive discussion.

Teaching-Learning Methods:
- Flipped learning with pre-class self-assessment in Moodle
- Qualitative interviewing

- Discussion

Week 4. Ideate
Out-Class Activity

- Students are asked to conduct a literature review on contaminants commonly found in
micropropagation.

- Each student in a group is given a flipchart and the task of creating a poster showing all the possible
contaminants at each stage that they think affect the success of plant micropropagation.

- Students are additionally asked to rephrase the identified contaminants into a sentence beginning with
“How might we ... (do something to avoid the contamination)?”, for example:

“How might we select a plant stock material?”,
- “How might we identify healthy plant stock material?”,
- “How might we prepare the stock material?”,
- “How might we purify the water used in the lab?”,
- “How might we avoid mistakes in media preparation?”,
- “How might we ... disinfect ... the equipment, stock material, media, explants?”,

- “How might we detect ... certain bacteria, molds, yeasts, viruses or mycoplasmas?”, etc.
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In-Class Activity

Duration: 2 x45 minutes

In the “Brainwalking” session, students are asked to hang their posters with all the problems they have
identified — contaminants (“How might we ..." questions) on a wall.

As the students should come up with the right problems themselves, the lecturer asks the students to
take turns and silently circulate between the posters and add additional "How might we" questions on
each other's flip charts using markers. In this way, each participant will contribute ideas and, where
possible, build on existing ones.

Students should make the rounds until each flipchart contains 10 or more questions.

The lecturer then asks the owner of the flipchart to select the most promising "How might we"
statements and present them to the rest of the group. He/she also encourages students to build on the
existing ideas and contribute their own thoughtful and innovative "How might we..." statements.

Teaching-Learning Methods:

Poster creation and presentation

Brainwalking

Discussion

Week 5 Ideate
Out-Class Activity

Students are asked to continue their literature research on contaminants commonly found in
micropropagation to improve their understanding.

Students are also asked to use their poster created in the previous "Brainwalking" session and add one
or more problem-solving ideas next to each “How might we..." question.

Students can use markers to write text, draw symbols, add drawings, or use other creative tools to
express their problem-solving ideas.

In-class Activity

Duration: 2x45 minutes
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Students hang their posters with added problem-solving ideas on the wall.
Each poster owner presents the solutions to the rest of the group.
After each presentation, the group conducts a brainstorming session.

Members will contribute additional ideas and refinements to the solutions presented by writing text
with markers, drawing symbols, adding drawings, or using other creative tools to express and expand
their ideas.

The lecturer will encourage a dynamic exchange of thoughts and perspectives.

After the collaborative session, each poster owner selects what he/she considers to be the most
promising solutions and presents a summary of the refined ideas to the whole group.



The lecturer will encourage a feedback and discussion session where participants can share their thoughts on
the solutions presented. The lecturer will also encourage constructive feedback to further enhance the quality
of the ideas.

Teaching-Learning Methods
- Poster creation and presentation
- Brainstorming

- Discussion

Week 6-7-8 Ideate
Out-Class Activity
- As part of the requirements for the laboratory experiment, students are expected to prepare a project
proposal for the micropropagation of a specific plant (defined by the lecturer in relation to the ongoing

work in the laboratory). The project proposal (which can refer to any type of contamination) should
outline the research objectives, methodology, expenses, and plan for data analysis.

- To ensure the successful completion of the proposal and the timely start of the wet lab experiment, it
is important that the proposal and its improvement be presented weekly during class meetings.

- The opinions of the micropropagation experts and associated partners will also be requested at this
stage (Suggested for Week 7). The experts will provide valuable feedback and advice on how to improve
the project proposal.

In-class Activity

Duration: 3 x (2x45) minutes

- Inweeks 6 and 7, each group will inform the lecturer and classmates about the progress of their project
proposal.

- In week 8 each group will present their final proposal to their classmates.

The lecturer encourages the students to actively participate in the discussion and ask questions so
that they can further improve their proposals.

Teaching-Learning Methods
- Preparation of a project proposal
- Question—Answer
- Discussion

- Presentation

Week 9-10-11-12-13 Prototype and Testing
Out-Class Activity
- Students become familiar with potential sources of contamination in the laboratory environment,

cleaning and sterilization techniques and guidelines for working in a tissue culture laboratory (faculty
wet lab).

33



In view of the ongoing laboratory work (plant type and species, purpose of micropropagation), students
are asked to prepare themselves for work in the faculty's wet lab. They will plan the previously
elaborated project activities by:

Listing the materials and supplies needed, selecting appropriate culture media, describing the
properties and quantities of the components in the media and media preparation, determining methods
and conditions that will promote vigorous plantlet growth, rooting and acclimatization.

In addition, students must familiarize themselves with the critical issues of contamination, including the
problems of bacterial contamination and antibiotic testing methods.

In-class Activity (Wet Lab)

Duration: 5 x (2x45) minutes

The students will begin their work in the faculty’s wet lab. They will carry out the previously devised
project activities by assisting in the procurement of the necessary materials and supplies.

Students should document when and how they:
- select the most appropriate disinfection method/disinfectant,
- begin culturing and obtaining explants,

- prepare and use appropriate culture media for the various stages of micropropagation such
as subculture, growth, plant organ differentiation and rooting,

- learn a step-by-step acclimatization protocol for adapting the plantlets to the natural
environment.

Since in vitro cultures of woody plants are long-term cultures with a higher probability of latent infection
with internal bacteria (endogenous bacteria), students will be familiarized with the identification of
internal contaminants and one of the methods that can be used to effectively control this
contamination. To this end, they will test media containing antibiotics such as cefotaxime and
gentamicin, which inhibit the growth of bacterial contaminants.

Under the supervision of the experts, students will conduct an optimized experiment, obtain results,
analyze the data, create, and test prototypes.

Teaching-Learning Methods

Experimenting
Question—Answer
Discussion

Writing project report (data collection, analysis, results presentation, drawing conclusions)

Week 14. Assessment

Out-Class Activity
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Workshop: students present their project results or products to experts and receive feedback.

Experts from industry (including associated partners) and academia.



In-class Activity

Duration: 2 x45 minutes

Students will assess their own work based on the experiments they carried out as well as the experts’
opinions.

Teaching-Learning Methods

Presentation

Discussion

Problem 2 - Fermentation in Winemaking

Objectives:

Students will be able to;

Understand the role of fermentation processes in winemaking and identify the main factors influencing
fermentation.

Perform an analysis of fermentation kinetics.
Explain how different yeast and bacterial strains affect wine quality.
Perform an analysis of fermentation kinetics.

Communicate about the importance of using starters for fermentation.

Content:
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Alcoholic and malolactic fermentation

Environmental influences on the viability of yeasts and bacteria



Nutritional status of the grape juice

Aromatic compounds in wine

Analyses for monitoring grape juice fermentation
Barrels and equipment in the wine cellar

Wine legislation

Learning resources:

The educational video produced as part of the project. A video provides information on alcoholic and
malolactic fermentation, wine maturation and factors that influence process and affect the quality of
white, rosé and red wines.

Accompanying documents such as articles, books and teacher lectures uploaded on Moodle.

Lecture notes.

Week 1. Introduction (For All Modules)
In-Class Activity

Duration: 2x45 minutes

The lecturer will provide information to the students regarding the modules planned for the semester.

The tasks expected from the students throughout the semester will be defined within the scope of the
course.

Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.).

The topic of each module will be introduced to the students.
The students will be divided into groups of 4 or 5.

Each group will decide on the problem they will work on.

Teaching-Learning Methods

Question-Answer

Discussion

Week 2. Empathize
Out-Class Activity
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The educational video and the first part of the resources uploaded in Moodle are shared with the
students.

Students get access to the first part of the resources uploaded to Moodle and are asked to learn about
the process of alcoholic and malolactic fermentation of grape juice/must, the differences between
commercial yeast starters and indigenous yeast strains in winemaking and recognise their influence on
wine quality. Through the study of resources, students familiarize themselves with the process of wine



aging (maturation) and stability and understand the influence of environmental factors during
fermentation/maturation on the aroma profile of wine.

Using the resources provided and sources students have found in the library or databases, students are
asked to formulate open-ended questions that can be used to guide the interview with winemakers
about the challenges and expectations associated with the winemaking process. Students are instructed
to formulate questions on various aspects that provide a rich and detailed insight into winemakers'
background and experiences, winemaking challenges, fermentation decision-making, balance between
tradition and innovation, expectations of wine quality, market trends and consumer preferences,
collaboration with restaurants, innovation and continuous improvement in winemaking, advice for
aspiring students, etc.

Students are asked to write each question on a sticky note and indicate the aspect to which the question
relates (e.g. background and experiences, winemaking challenges, fermentation decision-making, etc.).

In-Class Activity

Duration: 2x45 minutes

A Peer Critique and Improvement session is organized to give students the opportunity to engage with each
other's work, provide constructive feedback and work together to improve the quality of open-ended questions.
Students will develop important skills in communication, critical thinking, and collaborative learning.

Students work in groups and discuss the prepared questions in rounds — aspect by aspect.
Each student in the group presents their own set of open-ended questions to the group members.

After each presentation, group members give feedback on the questions presented (feedback template)
and discuss the strengths and weaknesses of the questions presented and areas for improvement.

After the peer critiques, students have time to reflect on the feedback they received, and revise their
questions.

The activity concludes with a larger group discussion where students can share general insights from
the peer critique process and discuss any common themes that emerged from the collaborative work.

The lecturer should create an inclusive and supportive environment that encourages active participation,
collaboration, and open communication. During the activity, the lecturer encourages presenters to briefly explain
the context and purpose of each question and to promote open dialogue and sharing of diverse perspectives.
The lecturer also provides a simple feedback template that participants can use to structure their feedback. The
template includes categories such as clarity, relevance, and the question's potential for deeper insight from
winemakers.

Teaching-Learning Methods

37

Flipped learning with pre-class self-assessment in Moodle
Presentation
Brainstorming

Discussion



Week 3. Empathize
Out-Class Activity

As students need to deepen their understanding of fermentation and factors influencing wine quality,
they get access to additional resources on Moodle. Resources are about life stages of yeast during
fermentation, nutritional status of grape juice and its impact on yeast viability, aromatic compounds in
wine, the equipment, vats, and barrels used in the winery when producing white, rosé or red wines and
their influence on wine quality. Students also familiarize themselves with analytical methods and with
wine legislation.

As an individual task, students will be asked to:

- conduct an interview with winemakers using the questions they have developed and refined. They are
instructed to take detailed notes during the interviews.

- create a poster on a flipchart on which they summarize their most important findings and observations.

In-class Activity

Duration: 2 x45 minutes

An interview results review is organized as a poster presentation session. It provides an opportunity
for each student to share their unique insights and findings, promoting peer-to-peer learning and a
deeper understanding of different perspectives of winemakers.

- Students hang their posters on a wall and individually present findings to the audience.
- Pears ask questions and discuss results.
In the follow-up activity each group prepares one new, common poster on a flipchart at which students

synthesize information, analyze differences and common patterns that have emerged and generate a
collective understanding of winemakers.

The lecturer should be mindful of time in each poster presentation and Q&A session, allowing adequate time for
each presenter and encouraging effective discussion. He/she encourages students to emphasize unique findings
(e.g. through storytelling or the use of images) and to explore contrasting information that may have emerged.
The lecturer also helps students connect individual findings to broader themes that may shape the collective
understanding of winemaking from the winemaker's perspective.

Teaching-Learning Methods

Flipped learning with pre-class self-assessment in Moodle
Qualitative interviewing

Presentation

Discussion

Group work

Week 4. Define
Out-Class Activity
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Students are asked to review the literature on the factors (abiotic and biotic) and conditions that
influence alcoholic, malolactic fermentation, wine maturation and therefore wine quality. They will also
be encouraged to extract appropriate information from the data collected during the Empathize stage.



- Students are asked to write each factor they have identified as influencing processes on the front of a
sheet of paper and the explanation for its effects on the back.

In-Class Activity

Duration: 2 x45 minutes

A factor prioritization and ranking exercise is organized to enable students to refine their understanding of the
factors and conditions that influence the fermentation and maturation processes by prioritizing and ranking
them. The exercise requires students not only to identify factors, but also to critically evaluate and prioritize
them based on perceived importance. It encourages deeper discussions about the relative importance of
different elements in relation to processes that influence wine quality. This refinement is important in the Define
stage as it helps narrow down the scope and identify key elements to focus on.

- Each student in the group presents a list of factors and conditions identified in the investigation and
explains why he/she believes they have a significant impact on the processes.

- After a group discussion, the students decide together on important factors and conditions.

- Each group then draws three separate grids (for alcoholic fermentation, malolactic fermentation, and
wine maturation) on a whiteboard or flipchart, with the cells in the first column representing each factor
or condition and the rows indicating the priority scale from 1-"low" to 5—"high".

- First, students individually adjust the position of each factor along the priority scale on the grid. The
students use different colors of markers or sticky notes.

- After the subsequent discussion, the group agrees on the final position of each factor on the priority
scale.

The lecturer provides the students with a marker or a set of sticky notes, encourages them to collaborate and
negotiate within the group and stimulates a discussion about the factors and their ranking.

Teaching-Learning Methods
- Group work
- Discussion

- Brainstorming

Week 5 Ideate
Out-Class Activity

- Students are asked to continue their literature research on factors influencing fermentation processes
and maturation in different types of wine (white, rosé and red), sweetness, etc.

- At this stage, each student is asked to form ideas about how fermentation and maturation can be
manipulated to obtain wine of certain quality. Students are asked to come up with many ideas.
Unconventional ideas can also be produced.

In-class Activity
Duration: 2 x (2x45) minutes

A combination of brainstorming and provocation techniques is used during the session. Both are aimed at
developing the widest possible range of creative ideas, evaluating them, and selecting the best ones.
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After defining the brainstorming topic and setting the ground rules, the lecturer starts to create a mind
map by writing the core problem “how can fermentations/maturation be manipulated” in the center of
the whiteboard and then students building their ideas outwards to peripheral branches which can be
interrelated.

During the session, the lecturer may draw the students’ attention to ideas related to making new types
of wine, conventional and organic approaches to winemaking, manipulating processes to minimize the
addition of sulphites, costs, etc.

To stimulate creative “outside of the box” thinking", the lecturer can pose hypothetical scenarios or
"what if" questions, for example:

- "What if we could manipulate fermentation using non-traditional ingredients or unconventional
microorganisms or introduce non-traditional fruits or botanicals during fermentation?"

- “What if we could manipulate fermentation temperatures dynamically throughout the process
or applied artificial intelligence to optimize fermentation conditions?"

- “What if maturation periods were adjusted based on lunar cycles?"

- “What if we could simulate different maturation environments to achieve specific aroma
profiles?"

- “What if we experimented with alternative sources of sugars for fermentation?"

- “What if we could use advanced sensors to precisely monitor and adjust the fermentation and
maturation process in real-time?"

- “What if we integrated concepts from other beverage industries, such as craft beer or spirits,
into winemaking processes?"

In the final part of the session, the lecturer and students select the ideas that best fit the objectives,
labs’ resources, budget, timeline, risks, and impacts. The most promising ideas are then used to create
project proposals and later for the Prototype & Testing stage.

Teaching-Learning Methods

Individual and group work
Mind mapping
Discussion

Brainstorming

Week 6-7-8. Ideate
Out-Class Activity

The students work in pairs.
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Based on the most appropriate ideas developed in the previous session, students are asked to prepare
a project proposal. The proposal should include the research objectives, the methods, the data analysis,
and the budget for carrying out the experiment (Annex: Research Outline for all modules).

Students should contact experts in vinification and experts from associated partners and get their
opinions on the project proposal (Suggested for Week 7). The experts will provide valuable feedback
and advice on what to improve in the proposal.



- To ensure the successful completion of the proposal and the timely start of the wet lab experiment, it
is important that the proposal and its improvement be presented weekly during class meetings.

In-class Activity

Duration: 3 x (2x45) minutes

- Once aweek, each pair informs the lecturer and classmates about the progress of their project proposal.

- The lecturer organizes a visit to winemakers with different approaches to fermentation management in
week 7.

- Each pair presents their final proposal to their classmates in week 8.

Teaching-Learning Methods:
- Preparation of a project proposal
- Question—Answer

- Discussion

Presentation

Week 9-10-11-12-13 Prototype & Testing
Out-Class Activity

- The students become familiar with the existing guidelines for working in the faculty's analytical
laboratory and in the micro-vinification unit.

- Regarding the dynamics of project progress, students prepare themselves for work in the wet labs. They
will plan the previously elaborated project activities by:

- listing the materials, supplies, and chemicals they need,
- selecting appropriate yeast for fermentation,

- determining analytical and statistical methods.
In-class Activity (Wet Lab)

Duration: 5 x (2x45) minutes

- The students will begin their work in the faculty’s wet labs. They will carry out the previously devised
project activities.

- Under the supervision of the experts, students conduct an optimized experiment, obtain results, analyze
the data, create, and test prototypes.
Teaching-Learning Methods:
- Experimenting
- Question—Answer

- Discussion
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- Writing project report (data collection, analysis, results presentation, drawing conclusions)

Week 14. Assessment

Out-Class Activity
- Workshop: students will present project results or products to the experts and receive feedback.

- Experts from industry (including associate partners) and academia.
In-class Activity

Duration: 2 x45 minutes
- Students will assess their own work based on the experiments they carried out as well as the experts’
opinions.
Teaching-Learning Methods:
- Presentation

- Discussion
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MODULE 4

Microbiome Applications for
Functional and Sustainable
Food Systems



Discuss microbiome biodiversity; the potential for the identification of novel strains.
Explain how microbiome data/novel strains are used to design functional products.

Become familiar with the approaches used to assess the impact of novel functional products on gut
microbiome in vivo.

Be able to communicate the importance of food microbiomes.

Content:

Microbiomes

Food microbiomes

Microbiome and health

Methods in microbiome research & analysis

Microbiome and novel products and applications in food industry

Learning resources:

Scientific video presentations.
Classroom notes.

Textbook chapters.

Review articles/Original articles.

Newspapers, short videos from media.

Week 1. Introduction

In-Class Activity

Duration: 3x45 minutes

The lecturer will provide information to the students regarding the modules planned for the semester.

The tasks expected from the students throughout the semester will be defined within the scope of the
course.

Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.).

The topic of each module will be introduced to the students.
The students will be divided into groups of 4 or 5.

Each group will decide on the problem they will work on.

Teaching-Learning Methods

Question-Answer

Discussion

Week 2. Emphasize
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Out-Class Activity

- Food microbiomes: Each group works presenting the microbial community they are going to work with
and uploads a poster before the in-class activities (the group focuses on any aspect of the microbial
community they like).

In-Class Activity

Duration: 3x45 minutes
- Oral presentation of the posters (10 min each group).
- Through the discussion on the posters the various aspects of microbiome become apparent

- Groups receive literature on microbiomes and their impact under the One Health concept.

Teaching-Learning Methods
- Directed discussion.
- Brainstorming.

- Instructor presentation.

Week 3-4. Define
Out-Class Activity

- Groups work on the literature dicuss and prepare a 5 min video on the microbiome community they
work on and its role and upload it.

- Each group watches the videos of the other groups and prepares for the in-class discussion.

In-class Activity

Duration: 2x(2x45) minutes
- Discussion on the videos presented, each group answers to questions on their work.
- Do we overestimate microbiome effects? Instructor gives examples.

- Worap up - groups take notes with main points.

Teaching-Learning Methods

- Discussion.

Flipped classroom.
- Instructor presentation.

- Cooperative learning.

Week 5. Define
Out of Class Activity
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- Groups prepare a set of questions to ask the experts.

In-Class Activity

Duration: 2 x45 minutes

- Meetings with experts on the field - short presentations from experts (either online or in person).

Teaching-Learning Methods
- Directed discussion.

- Experts' presentation.

Week 6. Ideate
Out-Class Activity

- Each groups prepares a short presentation on the methods used to analyze microbiomes

In-Class Activity

Duration: 3x45 minutes
- Each group presents its presentation.
- Class-discussion on the methods used to analyze microbiomes.

- Overview of the methods used to analyze microbiomes.

Teaching-Learning Methods
- Directed discussion.

- Instructor presentation.

Week 7-8. Ideate
Out-Class Activity

- Students watch selected videos on microbiome analysis methods.
- Each group chooses an NGS platform and studies in depth the principle on which it is based

- Each group prepares a flowchart of work for the microbiome analysis using the NGS platform they have
selected.

In-class Activity

Duration: 2 x (1 x45) minutes

- Discussion in class.

Teaching-Learning Methods

- Cooperative learning.

Flipped classroom.

- Experiential learning.
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Week 9-10-11: Prototype and testing
Out-Class Activity

- Groups work on their projects. A PhD student/Postdoc researcher is assigned to help the groups.

In-class Activity (Wet & Dry lab)

Duration: 3 x (5x45) minutes

- Hands-on activity in groups - Microbiome analysis - Groups work with samples of the microbiome they
have selected

- Evaluation of the results

Teaching-Learning Methods
- Cooperative learning.

- Experiential learning.
Week 12. Prototype and testing
Out-Class Activity

- Evaluation of the results of the analysis.

- Report preparation. A PhD student/Postdoc researcher is assigned to help each group.

In-class Activity

Duration: (2x45) minutes
- Groups discuss their progress with the PhD student/Postdoc researcher.

- Groups choose one aspect of the microbiome field they want to highlight in a newspaper article.

Teaching-Learning Methods
- Cooperative learning.

- Experiential learning.

Week 13. Prototype and testing
Out-Class Activity

- Groups finalize their report

- Groups prepare a short newspaper article on microbiome .
In-class Activity

Duration: 3 x (2x45) minutes

- Groups discuss with the instructors.

Teaching-Learning Methods

- Experiential learning.
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- Cooperative learning.

Week 14. Assessment
Out-Class Activity
- Groups work on the evaluation of the results of their project and on the report of their project activities.

Then, the groups complete their report and upload it.

In-class Activity

Duration: 3 x45 minutes
- Groups present the results of their project.

- Discussion/Evaluation of the course.

- Feedback
Teaching-Learning Methods

- Cooperative learning.

- Directed discussion.
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Problem 2 - Developing Functional Foods

Objectives:

Students will:

Understand and be able to explain what functional foods are and their role in human health.
Analyze the impact of beneficial microbial strains on designing novel functional food ingredients.

Explore the role of plant extracts and essential oils as growth stimulators of beneficial microbes
(prebiotics) and as growth inhibitors of foodborne pathogens and spoilage microbes (biopreservatives).

Become familiar with approaches that enhance sustainability and functionality of food systems.

Become aware with legislation issues on functional food ingredients development.

Content:

Functional food ingredients/final products.
Plant extracts/essential oils as prebiotics and biopreservatives.

Designing of sustainable industrial bioprocesses.

Learning resources:

Scientific video presentations.
Classroom notes.

Textbook chapters.

Review articles/original articles.

Newspapers, short videos from media.

Week 1. Introduction

In-Class Activity

Duration: 3x45 minutes
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The lecturer will provide information to the students regarding the modules planned for the semester.

The tasks expected from the students throughout the semester will be defined within the scope of the
course.

Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.).

The topic of each module will be introduced to the students.



- The students will be divided into groups of 4 or 5.

- Each group will decide on the problem they will work on.

Teaching-Learning Methods
- Question-Answer

- Discussion
Week 2. Emphasize
Out-Class Activity

- Functional food ingredients: Each group works on designing a novel functional food ingredient or final
food product based on sustainable approaches and uploads a poster before the in-class activities.

In-Class Activity

Duration: 3x45 minutes
- Oral presentation of the posters (10 min each group).
- Why and how design thinking can foster sustainability-oriented innovation development?

- Groups receive literature on functional food ingredients, sustainable production approaches, etc.

Teaching-Learning Methods
- Directed discussion.
- Brainstorming.

- Instructor presentation.

Week 3. Define
Out-Class Activity

- Groups work on the literature and prepare a 5 min video presenting the challenges of their project,
which is then uploaded.

- Each group watches the videos of the other groups and prepares for in-class discussion.
In-class Activity

Duration: 3 x45 minutes
- Discussion on the videos presented; each group answers to questions on their work.
- Design sustainable bioprocesses for functional food ingredients production. Instructor gives examples.

- Wrap up - groups take notes with main points.

Teaching-Learning Methods

- Directed discussion.

Flipped classroom.
- Instructor presentation.

- Cooperative Learning
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Week 4. Define
Out-Class Activity

- Each group is asked to write a newspaper article on sustainable production of functional food
ingredients or foods (final products).

In-Class Activity

Duration: 3x45 minutes

- How do we design a sustainable process for industrial functional food ingredients/final product
production?

Teaching-Learning Methods
- Directed discussion.
- Instructor presentation.

- Cooperative learning.

Week 5: Ideate
Out-Class Activity

- Students watch videos on the methodology used to design a sustainable process for industrial functional
food ingredients/final product production.

- Each group designs an in-depth presentation of a sustainable process for industrial functional food
ingredients/final product production

In-class Activity

Duration: 3x45 minutes
- Each group presents the industrial process of the functional food ingredients/final product production.
- Challenges and technical issues are discussed.

- Groups discuss ideas/challenges on the development of industrial bioprocesses that foster
sustainability.

- Ideas are presented following by group discussion; each group focuses on one idea to work as a research
proposal.

Teaching-Learning Methods
- Cooperative learning.
- Flipped classroom.

- Experiential learning.
Week 6-7 Ideate
Out-Class Activity

- Groups prepare a project proposal with research objectives, methods, data analysis and budget in line
with the ideas/challenges discussed.
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In-class Activity

Duration: 2 x (3x45) minutes

- Groups discuss their progress with the PhD student/Postdoc researcher.

Teaching-Learning Methods
- Cooperative learning.

- Experiential Learning.

Week 8-9-10-11: Prototype
Out-Class Activity

- Groups work on their projects. A PhD student/Postdoc researcher is assigned to help the groups.

In-class Activity (Wet & Dry Lab)

Duration: 4 x (3x45) minutes
- Pilot scale functional food ingredients/final products production (hands-on laboratory work).

- Kinetic parameters determination and assessment of process sustainability (dry laboratory).

Teaching-Learning Methods
- Experiential learning.

- Cooperative learning.

Week 12-13. Assessment
Out-Class Activity

- Groups work on the evaluation of the results of their project and on the report of their project activities.
Then, the groups complete their report and upload it.

In-class Activity

Duration: 2 x (3 x45) minutes
- Groups present the results of their project.
- Discussion/evaluation of the course.
- Teaching-Learning Methods
- Cooperative learning.

- Directed discussion.
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MODULE 5 New
Breeding Techniques: Tools
We cannot Renounce for a
Sustainable Agriculture



acquire knowledge about modern plant breeding principles, including molecular, genomic, phenomic,
and biotechnological techniques in agriculture.

gain the skills necessary to select suitable target genes for genetic engineering and gene editing for crop
improvement.

acquire knowledge about crop transformation techniques.
gain the skills necessary to improve the selection process of new resilient varieties using NBTs.
evaluate the advantages and disadvantages of utilizing NBTs in agriculture.

acquire knowledge about the legislation on the use of crops obtained through the NBTs in Europe and
extra-European countries.

acquire knowledge about the techniques used for the traceability of plants obtained through NBTs.

Content:

Modern plant breeding principles.

Role of NBTs for food security.

Economic and Environmental Impacts of NBTs.
Risk assessment and authorization for NBT plants.
Public opinion and consumer acceptance of NBTs.

Legislation for plants derived from NBTs.

Learning resources:

Scientific video presentations.

Classroom notes.

Textbook chapters.
Review articles/Original articles.

Newspapers, short videos from the media.

Week 1. Introduction (For All Modules)

In-Class Activity

Duration: 3x45 minutes
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The lecturer will inform students of the activities planned for the semester.

The tasks expected from the students throughout the semester will be defined within the scope of the
course.

Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.).

The topic of each module will be presented to the students.
The students will be divided into groups of 4 or 5 people.

Each group will decide on a problem they will work on.



Teaching-Learning Methods
- Discussion

- Questions/Answers
Week 2. Empathize
Out-Class Activity:

- Learning materials (video, articles, and other resources) will be shared with students.

- Students will be required to comprehend modern plant breeding principles, understand the various
applications of NBTs, recognize the advantages and disadvantages of utilizing NBTs in agriculture and
assess the environmental impact of NBTSs.

- Students will be required to investigate the literature on NBT application through using the resources
available.

Students will deepen their understanding on the technique for the traceability of plants derived from NBTSs.
In-Class Activity

Duration: 3x45 minutes
- Students will share the collected materials among team members.
- Students will discuss the problem related to NBTs based on the literature data collected.

- Students will be asked to imagine themselves working with NBTs in agriculture, describe all steps in crop
improvement and define possible gaps.

- Students will discuss the legislation regulating the plants obtained through the NBTs. Each team will be
asked to discuss the defined gaps and to propose possible solutions.

Teaching-Learning Methods:
- Brainstorming

- Discussion
Week 3. Define
Out-Class Activity:

- Students will be required to comprehend modern plant breeding principles, understand the various
applications of NBTs, recognize the advantages and disadvantages of utilizing NBTs in agriculture and
assess the environmental impact of NBTSs.

- Students will be required to investigate the literature on application of NBTs in agriculture through using
the resources available.

- Students will research and present (poster or oral presentation) a specific aspect of NBT application
demonstrating an understanding of existing research and developments (to be presented in the
classroom by Week 3).

In-class Activity

Duration: 3 x45 minutes

- Students will present their topics to their classmates, explaining the gaps they discovered in the
application of NBTs.

- Students will discuss their observations with their classmates.
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Teaching-Learning Methods:
- Presentation
- Discussion
- Questions-Answers

- Cooperative learning
Week 4. Ideate
Out-Class Activity:

- Inthis phase, each student is asked to come up with ideas on how to make the application of NBTs more
effective, how to improve public acceptability and how to modify European legislation regulating plants
derived from NTBs.

- Students should come up with many ideas.

- Unconventional ideas can also be developed.
In-Class Activity

Duration: 3x45 minutes

- Inlight of the literature search and study, students will be asked to ideate new NBT-based approaches
to face issues related to food security, by implementing crop resilience.

- Most promising ideas will be selected and further discussed and implemented (see below).

- Students will be supported by the constant presence of a postdoc and an assistant researcher who will
also stimulate group brainstorming sessions..

Teaching-Learning Methods:
- Discussion

- Questions-Answers

Week 5-6-7. Ideate
Out-Class Activity:

- One promising idea per each group will be used to draw a project proposal, including research goals,
methods, data analysis and budget.

- Projects will be shared with experts in the field for further implementation.
In-class Activity

Duration: 3 x (3x45) minutes
- Each group will share with the lecturer and classmates the progress of their research proposal

- The final proposals will be completed in week 7.

Teaching-Learning Methods:
- Discussion
- Questions/Answers

- Presentation
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Week 8-9-10-11-12-13. Prototype & Testing
Out-Class Activity:

- Students will visit research laboratories adopting NBTs in view of conducting experiments included in
the projects.

- Plsand researchers will support students in designing experiments and gathering the required materials
and consumables.

In-class Activity (Wet Lab):

Duration: 6 x (3x45) minutes
- Students will perform experiments,
- Experiments will be optimized and possible problems will be solved

- Results obtained in lab activities will be analyzed.

Teaching-Learning Methods:
- Experiments involving NBT techniques.
- Data collection.

- Data analysis and interpretation.
Week 14. Assessment

Out-Class Activity:
- Workshop: research results will be presented by each group of students
- Experts from industry and academia will provide feedback.

In-class Activity

Duration: 3 x45 minutes

- Students will be asked to prepare a report based on the experiments they carried out as well as the
experts’ opinions.

Teaching-Learning Methods:

- Discussion

Problem 2 - NBTs for sustainable agriculture.

Objectives:

Students will be able to:

acquire knowledge about the role of NBTs in crop yield improvement.

- acquire knowledge about the role of NBTs in lowering the usage of chemical fertilizers and pesticides.
- acquire knowledge about the role of NBTs in reduced postharvest losses, and more nutritious foods

- acquire knowledge about the role of NBTs in better crop resilience to climate stress

- acquire knowledge about the different applications of NBTs to improve resilience of staple crops, such
as wheat.
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- learn how to increase crop yield and quality while developing varieties that are adaptable to different
environmental conditions by using NBT techniques.

Content:
- Food security and malnutrition
- Global trends in agricultural productivity and hunger
- New agricultural technologies
- Application of NBTs in crop resilience improvement
- Sustainability of NBTs in agriculture

- Application of genome editing in wheat

Learning resources:
- Scientific video presentations.
- Classroom notes.
- Textbook chapters.
- Review articles/Original articles.

- Newspapers, short videos from the media.
Week 1. Introduction (For All Modules)
In-Class Activity

Duration: 3x45 minutes
- The lecturer will inform students of the modules planned for the semester.

- The tasks expected from the students throughout the semester will be defined within the scope of the
course.

- Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.)

- The topic of each module will be presented to the students.
- The students will be divided into groups of 4 or 5 people.

- Each group will decide on a problem they will work on.

Teaching-Learning Methods
- Discussion

- Questions/Answers
Week 2. Empathize
Out-Class Activity:

- Learning materials (video, articles, and other resources) will be shared with students.

- Students will be allowed to comprehend the agricultural impact on the environment.
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Students will be allowed to comprehend the impact of climate changes on agriculture.

Students will be required to investigate the literature on NBT applications through using the resources
available.

Students will expand their understanding on the actual concerns and constraints of food security and global
nutrition and on how NBTs could be helpful for developing crop improvements and, in general, for agriculture
sustainability.

In-Class Activity

Duration: 3x45 minutes

Students will share the collected materials among team members.

Students will discuss the problem related to food security and malnutrition based on the literature data
collected.

Students will discuss the problem related to risks derived from the intensive use of fertilizers, pesticides,
and irrigation water.

Students will discuss the possible role of NBTs as a game changer for sustainable agriculture.

Teaching-Learning Methods:

Brainstorming

Discussion

Week 3. Define
Out-Class Activity:

Students will be required to comprehend successful examples of NBTs applications in staple crops.

Students will be required to investigate the literature on application of NBTs in agriculture through using
the resources available.

Students will research and present (poster or oral presentation) a specific aspect of NBT application
demonstrating an understanding of existing research and developments (to be presented in the
classroom by Week 3).

In-class Activity

Duration: 3x45 minutes

Students will present their topics to their classmates, explaining the gaps they discovered in the
application of NBTs.

Students will discuss their observations with their classmates.

Teaching-Learning Methods:
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Presentation
Discussion
Questions-Answers

Cooperative learning



Week 4. Ideate
Out-Class Activity:

- Inthis phase, each student is asked to identify breeding objectives to be pursued through NBTs and how

to approach it. Students should come up with many ideas.

- Unconventional ideas can also be developed.

- Different ideas will be combined to create hybrid or mash-up solutions to facilitate innovative

approaches to increase agriculture sustainability.
In-Class Activity

Duration: 3x45 minutes

- Inthis phase, each student is asked to come up with ideas on how to make the application of NBTs more
effective, how to improve public acceptability and how to modify European legislation regulating plants

derived from NTBs.

- Unconventional ideas can also be developed.

Teaching-Learning Methods:
- Discussion

- Questions-Answers
Week 5-6-7. Ideate
Out-Class Activity:

- Atthis stage, in line with the ideas, students are asked to prepare a project proposal, including research

objective(s), methods, data analysis and budget.

- Inthis stage, opinions of the academic experts will also be required.
In-class Activity

Duration: 3 x (3x45) minutes
- Brainstorming sessions will be conducted to encourage generating innovative ideas.
- Experts working in the field will provide their opinion and discuss the project proposal.

- Inweek 7, each group presents their final proposal to their classmates.

Teaching-Learning Methods:
- Discussion
- Questions/Answers

- Presentation

Week 8-9-10-11-12-13. Prototype & Testing
Out-Class Activity:

- At this stage, students will prepare to perform activities included in their projects.
- All the necessary materials and consumables will be identified, verified and provided by postdocs.

- Associate partners will be contacted to support wet lab activities.
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In-class Activity (Wet Lab):

Duration: 6 x (3x45) minutes
- Activities included in the projects will be conducted under the supervision of postdocs.
- Experiments will be optimized

- Results will be analyzed and interpreted.

Teaching-Learning Methods:
- Experiment involving NBTs
- Data collection

- — Data analysis
Week 14. Assessment
Out-Class Activity:

- Workshop-Students will present project results or products to the experts and receive feedback.

- Experts from industry (including associate partners) and academia give students feedback.
In-class Activity

Duration: 3 x45 minutes

- Students will be asked to prepare a report based on the experiments they carried out as well as the
experts’ opinions.

Teaching-Learning Methods:

- Discussion
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MODULE 6
Environmental
Biotechnology



- Suggest research activities to improve biodiesel production methods, explore new feedstock options,
or increase the efficiency of biodiesel use in engines

Content:

- Introduction to Biodiesel:
Definition and characteristics of biodiesel
Historical perspective and development of biodiesel as a fuel

Importance of biodiesel for the reduction of greenhouse gas emissions

- Feedstocks for Biodiesel Production:
Different sources of feedstocks (vegetable oils, animal fats, algae)
Selection criteria for feedstocks

Sustainable sourcing and ethical considerations

- Biodiesel Production Process:
Transesterification: the (bio)chemical process for biodiesel production
Catalysts and their role in biodiesel production

Production methods and technologies (batch, continuous, supercritical conditions )

- Quality Control and Testing:
Quality standards and regulations for biodiesel
Methods for analysis of biodiesel properties (viscosity, density, cetane number)

Common impurities and methods for detection

- Biodiesel Blending and Utilization:
Blending of biodiesel with conventional diesel fuel
Engine modifications for the use of biodiesel

Biodiesel handling, storage, and transportation

- Economic and Environmental Impacts:
Economic feasibility of biodiesel production
Life cycle analysis: assessment of the overall environmental impact

Comparison with fossil fuels in terms of emissions and energy balance

- Biodiesel Policies and Regulations:
Government policies to promote biodiesel production and use
Tax incentives and subsidies for biodiesel producers

Environmental regulations and compliance requirements

- Biodiesel Research and Innovation:
Ongoing research into biodiesel production methods
Exploration of advanced feedstock options

Innovations to improve the efficiency and environmental impact of biodiesel

- Challenges and Future Outlook:
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Challenges facing the biodiesel industry (e.g., competition with food production, land use
conflicts)

Technological progress and future trends in biodiesel production

The role of biodiesel in the future of renewable energies

- Case Studies and Real-World Applications:
Success stories of biodiesel implementation in different countries
Case studies of biodiesel-powered vehicles and industries

Lessons learned from practical applications

Learning resources:
- Textbooks and Reference Materials
- Online Articles and Websites
- Documentaries and Videos
- Industry Visits

- Research Papers and Reports
Week 1. Introduction (For All Modules)
In-Class Activity

Duration: 3x45 minutes
- The lecturer will inform students of the modules planned for the semester

- The tasks expected from the students throughout the semester will be defined within the scope of the
course

- Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.)

- The topic of each module will be presented to the students
- The students will be divided into groups of 4 or 5 people

- Each group will decide on a problem they will work on

Teaching-Learning Methods
- Discussion

- Question/Answers
Weeks 2 - 3. Empathize/Define
Out-Class Activity
- Students will participate activities such as video sharing and literature research

- Students will understand the process of biodiesel production, purification, use, and impact and
demonstrate an understanding of existing research and development

- Students will research current literature data on biodiesel production and purification
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In-Class Activity

Duration: 3x45 minutes over 2 weeks

- Students will present (poster or oral presentation) a specific aspect of biodiesel production, use, or
impact and demonstrate an understanding of existing research and development

- Afield trip to biodiesel production facilities will be organized where students will interact with workers
and ask questions to gain practical knowledge and a real-world understanding of the problem

- Students will be encouraged to imagine themselves working in a biodiesel plant, identify gaps and
propose solutions (Worksheet 1)

Teaching-Learning Methods
- Brainstorming

- Discussion

Weeks 4 -5-6-7. Ideate
Out-Class Activity

- In this phase, each student is asked to come up with ideas on how to make biodiesel production more
effective. Students should come up with many ideas.

- Unconventional ideas can be also developed

- Affinity mapping will be organized where students will categorize and cluster the data, observations,
and findings collected

- Students will be guided in developing project proposals with research aims, methods and
budgets (Appendix: Research Outline for all modules)

- Students will be encouraged to consider the social, economic and environmental
dimensions of the identified problem

- Specific constraints or limitations will be discussed and set for idea generation to guide
students in developing solutions within a defined framework. Constraints will include
budget limitations, resource availability, or sustainability goals

- Students will have to define success criteria for potential solutions and establish a
measurable criterion that indicates the effectiveness of the proposed actions

- Communication with experts in the field to incorporate the opinions of the partners involved will be
established

- At this stage, the opinions of the experts from the associated partners will be also required
In-Class Activity

Duration: 4x (3 x45 minutes)
- Brainstorming sessions and discussions will be organized for students to present and refine their ideas.

- Role plays will be organized where students take on the roles of the different actors involved in biodiesel
production. This will help to develop a holistic understanding of the different perspectives within the
ecosystem

- Students will participate in discussions to understand how different people might approach and resolve
these dilemmas, focusing on the ethical considerations involved
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A non-judgmental environment will be encouraged to stimulate creativity

- Mind mapping techniques will be used to visually explore connections and relationships
between different concepts and ideas

- The "Crazy 8s" exercise will be introduced, where students will sketch eight quick ideas within
a limited time, which initially serves to encourage quantity rather than quality

- The SCAMPER technique (Substitute, Combine, Adapt, Modify, Put to Another Use, Eliminate,
Reverse) will be used to guide students in exploring different dimensions of their ideas

- Techniques such as asking "what if?" questions or suggesting extreme scenarios will be used
to encourage students to think outside conventional boundaries

Student will inform the lecturer and classmates about the progress of their research proposal

In week 7, each group presents their final proposal to their classmates

Teaching-Learning Methods

Brainstorming
Discussion
Presentation

Question/Answer

Week 8-9-10-11-12-13. Prototype & Testing
Out-Class Activity

Activities will be organized to prepare the project and establish contact with partners involved

Students will be guided to create prototypes of their selected ideas using materials such as cardboard,
paper or digital tools. The importance of rapid and iterative prototyping will be emphasized

A workshop on prototyping techniques will be held, introducing different methods and materials that
can be used. Practical experimentation and creativity will be encouraged

User feedback sessions will be organized where students will present their prototypes to potential users
for evaluation to gain insights on usability, usefulness and possible areas of improvement

The iterative nature of prototyping, which encourages students to refine and modify their prototypes
based on user feedback, will be emphasized. Multiple iterations will be conducted to improve the design

Peer critique sessions will be organized where students will present their prototypes to other groups
for evaluation to encourage constructive feedback and different perspectives

In-class Activity (Wet Lab)

Duration: 6x (3x45 minutes)
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Students will be conducted to optimize the experiments, obtain results and test the biodiesel produced

Students will be instructed to systematically document user feedback and categorize findings into
positive aspects, areas for improvement, and unexpected results. The feedback will be used as a basis
for further iterations

Students will be guided to analyze the data collected during the test sessions

Students are encouraged to derive actionable insights for refining their prototype



Teaching-Learning Methods
- Experiment Techniques
- Data Collection

- Data Analysis
Week 14. Assessment
Out-Class Activity

- A workshop will be organized where students will present their project results or prototypes to a group
of experts, including industry professionals and academics. This will allow students to present their
design thinking journey and the development of their solutions. The experts will provide feedback on
the entire design process, from problem definition to the final prototype. The experts will be
encouraged to provide insights and recommendations for future improvements.

In-class Activity
Duration: 3 x45 minutes

- Students will evaluate their own work based on the experiments conducted

- Students will self-assess and reflect on their individual contributions, the challenges they faced,
and their personal growth during the design process Students will be encouraged to critically
evaluate their roles and responsibilities

- The effectiveness of the final prototypes will be evaluated against predefined criteria such as
user satisfaction, functionality, and conformance to project goals. Quantitative and qualitative
benchmarks will be applied

- The feasibility of implementing the proposed solutions in real-life scenarios will be assessed,
taking into account factors such as scalability, resource requirements and potential challenges

- The collective effort and teamwork within each group will be assessed, taking into account
factors such as communication, distribution of responsibilities and conflict resolution

- The level of innovation and creativity demonstrated in the design process and final solutions,
as well as whether the solutions go beyond conventional approaches, will be evaluated

- Outstanding projects or individuals will be recognized through awards or certificates.
Exceptional achievements and contributions will be highlighted

Teaching-Learning Methods

- Discussion

Problem 2 - Facing Composting Challenges: Innovative Approaches and
Sustainable Solutions

Objectives:

Students will be able to;
- Understand the challenges involved in composting

- Understand the overall composting process
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Identify common problems in composting processes and apply appropriate solutions that ensure

efficient decomposition and odor control
Identify the advantages and disadvantages of different composting approaches
Understand how the process can be optimized

Suggest research activities to improve composting process

Content:
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Introduction to Composting:
Definition and principles of composting
Importance of composting in waste management and soil enrichment

Historical perspective and traditional methods of composting

Fundamentals of Composting:
Organic materials suitable for composting (e.g., kitchen scraps, yard waste)
Carbon-to-nitrogen ratio (C/N ratio) and its importance in composting

Aerobic composting processes

Composting Methods and Techniques:
Traditional composting methods (pile, bin, heap)
Vermicomposting (composting with worms)
Bokashi composting (fermentation composting)

Industrial and large-scale composting techniques

Composting Ingredients:
Green and brown materials in composting (grass clippings, leaves, paper)
Prevention of compost contamination (e.g., diseased plants, pet waste)

Composting accelerators and activators

Microorganisms in Compost:
The role of bacteria, fungi, and other microorganisms in the composting process
Microbial diversity and its influence on compost quality

Temperature and moisture requirements for microbial activity

Troubleshooting Composting:
Common composting problems (odour, pests, slow decomposition)
Troubleshooting techniques and solutions

Composting mistakes and how to avoid them

Compost Utilization:
Using finished compost in gardening and agriculture
Benefits of compost for soil structure, fertility, and water retention

Compost tea and its use as a natural fertilizer

Composting and Sustainability:

Environmental benefits of composting (landfill waste reduction, methane emissions)



Composting as a tool for carbon sequestration and climate change mitigation

Municipal composting initiatives and their impact on local sustainability

Composting in Special Contexts:
Composting in urban environments and small spaces
Institutional and commercial composting programs

Composting in schools and educational institutions

Composting Regulations and Policies:
Local and national regulations for composting
Quality standards for compost products

Compliance and certifications for commercial composting operations

Composting Innovations and Research:
Innovations in composting technology and equipment
Research studies on composting techniques and microbial dynamics

Integration of composting with other sustainable practices (e.g., permaculture,
agroforestry)

Learning resources:

Textbooks and Reference Materials
Online Articles and Websites
Documentaries and Videos
Industry Visits

Research Papers and Reports

Week 1. Introduction (For All Modules)
In-Class Activity

Duration: 3x45 minutes

The lecturer will inform students of the modules planned for the semester

The tasks expected from the students throughout the semester will be defined within the scope of the
course

Students will also receive information on how to access additional resources on the subject (university
library, online resources, etc.)

The topic of each module will be presented to the students
The students will be divided into groups of 4 or 5 people

Each group will decide on a problem they will work on

Teaching-Learning Methods
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Discussion

Question/Answers



Week 2 - 3. Empathize/Define
Out-Class Activity
- Students will be involved in various preparatory activities

o Videos will be shown showcasing different composting methods, facilities, and success stories

o Literature research on composting processes, challenges and innovative solutions will be
conducted

o  Group discussions will be organized to share insights and promote a collective understanding
of composting

- Field trips to composting facilities will be organized so that students can interact with workers, observe
the processes and gain practical insights. Students will be encouraged to ask questions to gain realistic
understanding of the challenges of composting

In-Class Activity

Duration: 2 x(3x45 minutes)

- Students will be encouraged to imagine themselves working in a composting environment to identify
gaps and suggest solutions

- A structured worksheet (Worksheet 1) will be provided for students to write down their observations
and proposed solutions

- Students will share the collected materials among team members

- Students will present their topics to their classmates, explaining the gaps they discovered in compost
production

- Students will discuss their observations with their classmates

Teaching-Learning Methods
- Brainstorming
- Discussion

- Question/Answer

Week 4 - 5 -6- 7. Ideate
Out-Class Activity

- Inthis phase, each student is asked to come up with ideas on how to make compost production more
effective. Students should come up with many ideas.

- Unconventional ideas can be also developed

- Students will be guided in developing comprehensive project proposals with clear research objectives,
methods and budgets. Students are encouraged to consider the social, economic and environmental
dimensions of composting issues

- Constraints will be defined, such as budget limitations, resource availability, and sustainability
goals

- Success criteria and measurable benchmarks for evaluating proposed composting efforts will
be jointly defined
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In this phase students are asked to develop a project proposal that includes the research aims, methods,
data analysis and budget for solving the problem (Annex: Research Outline for all modules)

Communication between students and composting experts, fostering collaborative insights will be
engaged

- Anon-judgmental environment will be created to stimulate creativity and open discussions

- Mind mapping techniques will be used to visually explore connections and relationships
between composting concepts and ideas

At this stage, the opinions of the experts from the associated partners will be also required

In-Class Activity

Duration: 4x (3 x45 minutes)

A brainstorming session will be organized in which students develop and share ideas to solve
composting problems

- Role plays will be organized in which the different actors in the composting process are
simulated to gain a holistic understanding

- Students will engage in ethical discussions about composting practices and decision making

- Affinity mapping will be conducted where students categorize and group collected data,
observations, and findings. This will identify patterns, themes, and key issues related to
composting that will form the basis for problem definition

Key themes and potential solution areas related to composting challenges will be expended using

- The "Crazy 8s" exercise, encouraging students to sketch eight quick composting ideas within a
limited time

- The SCAMPER technique to guide students in exploring different dimensions of their
composting ideas.

- Provocation techniques, such as asking "What if?" questions or suggesting extreme scenarios,
to encourage students to think creatively.

- Reverse thinking exercises where students explore composting solutions by considering the
opposite of their assumptions.

Student will inform the lecturer and classmates about the progress of their research proposal

In week 7, each group presents their final proposal to their classmates

Teaching-Learning Methods

Discussion
Question/Answer

Presentation

Week 8-9-10-11-12-13. Prototype & Testing
Out-Class Activity

n

Students will be guided to develop prototypes of their composting solutions using materials such as
cardboard, paper, or digital tools



o The importance of rapid and iterative prototyping to explore different design possibilities will
be emphasized

A workshop on prototyping techniques will be organized to introduce different prototyping methods
and materials

In-class Activity (Wet Lab)

Duration: 6 x (3x45) minutes

Students will demonstrate their composting prototypes to potential users for evaluation. In this way
insights will be gained on usability, practicality and areas for improvement from the users' perspective

The iterative nature of the prototyping process will be emphasized to encourage students to refine and
modify their composting prototypes based on user feedback. The process is repeated several times to
improve the design and solve identified problems

Sessions will be organized in which student groups share their composting prototypes with each other.
Constructive feedback and different perspectives will be encouraged to enrich the design process

Students will be guided to document user feedback in a structured way and categorize findings into
positive aspects, areas for improvement and unexpected findings. The collected feedback will be used
for further iterations and adjustments of their composting prototypes

Students will be guided to analyze the data collected during the test sessions to derive actionable
insights for refining their composting prototypes and ensure they address the identified challenges

Teaching-Learning Methods

Experiment Techniques
Data Collection

Data Analysis

Week 14. Assessment

Out-Class Activity

Students will present the results of their composting projects or prototypes to an expert panel of
professionals and academics. Students will present their design thinking journey and the development
of their composting solutions

External experts will provide feedback on the overall composting process. The experts will provide
insights and recommendations for future improvements to broaden the students' understanding and
refine their composting solutions

Duration: 3 x45 minutes
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A self-assessment in which students reflect on their individual contributions, challenges, and personal
growth during the composting process is encouraged

-The effectiveness of the final composting prototypes will be evaluated based on predefined criteria
such as user satisfaction, functionality, and alignment with project goals. Both quantitative and
qualitative metrics will be used to comprehensively evaluate the composting solutions



The feasibility of the proposed composting solutions in real-life scenarios will be assessed, taking into
account factors such as scalability, resource requirements and potential challenges for practical
application

The collaborative efforts and teamwork within each group will be assessed taking into account factors
such as communication, distribution of responsibilities and conflict resolution

The level of innovation and creativity demonstrated in the composting process and final solutions will
be evaluated, including whether the composting solutions go beyond conventional approaches and
encourage innovative thinking

Outstanding composting projects or individuals will be recognized through awards or certificates.
Exceptional achievements and contributions that motivate students and recognize their commitment
to the composting challenge will be highlighted

Teaching-Learning Methods
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Annex

Application Form

Title of the Project

Summary of the project (publishable abstract, max. 1 page):

Please describe the following aspects in separate paragraphs.
i) Scientific/Technological Excellence

ii) Methodology and iii) Project Management

iv) Importance of International Collaboration

v) Impact

Keywords:

Section 1: Scientific/Technological Excellence

Aims and Objectives of the Project

(~ 1-2 page)

Please describe the aims and scientific/technical objectives of the project in detail with clear and
brief statements. The objectives should be measurable, realistic and achievable within the duration
of the project.

State of the Art
(~ 1-2 pages)

Please describe the current national and international state of the art in the domain addressed by
the project (present a literature review including [if applicable] patent/utility model/market
research relevant to the project). All necessary references should be given in Section 7.

1.1.  Scientific Quality, Innovation Potential and Contribution
(~1-2 page)

Please describe the scientific quality and innovation potential of the project as well as its
methodological/conceptual/theoretical contribution to the related scientific and technological area,
highlighting the expected progress beyond the state of the art.

Section 2: Methodology
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(~1-2 page)

Please explain the scientific and technological methodology and research techniques (including data collection techniques, tools and data
analysis methods) to achieve the objectives of the project. Be specific and do not describe only general directions. Describe experience or
preliminary results showing feasibility.

Section 3: Project Management

3.1 Workplan
(~2-3 page)

Provide an overview of the work plan and timing of the different work packages using the following Gantt chart. Provide also a graphical
presentation (Pert chart or similar) to show how different work packages inter-relate. Literature review, preparation of progress and final
reports, dissemination activities, writing articles and purchasing of any material to be used during the project should not be a separate
WP.Describe the organizational structure, the management structure and the decision-making.

3.2 Milestones, Success Criteria and Risk Analysis
(~ 1-2 pages)
Please provide a list of milestones, success criteria and potential risks (templates provided).

List of milestones

Mileston | Delivery WP Title
e month involved

Use as many lines as needed, but try to limit the number of milestones
Success Criteria

The success criterion describes the criterion for each WP to be considered successful. The success
criteria should be measurable and monitorable.

WP Objective Success Criteria Importance of the WP for the

of WP (%, number, statement etc.) Success of the Project (%)

Use as many lines and columns as needed

The sum of percentages in the “Importance of the WP for Success of the Project” column should be 100.

Risk analysis
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The risks that can affect the success of the project negatively, their potential impacts and corresponding
mitigation plans should be described. The mitigation plan should not lead to deviation from the main
objectives of project.

Risk description Likelihood Impact Mitigation plan
1

Role in project:

Use as many templates as needed

Role in project:

4.Impact

4.1 Expected impacts
(~ 1-2 page)

Describe the expected impact(s) of the project in relation to the project objectives using the template
below. Wherever possible, use quantified indicators and targets.

Type of impact Expected Output, Results and Impacts

Scientific/Academic

(Article, Proceeding, Part of a book, Book)

Economic/Commercial/Social/Environmental

(Product, Prototype, Patent, Utility model, Production
license, Process Improvement, Variety registry, Spin-
off/Start-up company, Audiovisual archive, Inventory /
Database / Documentation Production, Work that can be
copyrighted, Presented in media, Fair, Project market,
Scientific activity (workshop, training where the results of
the projects to be used), social impact, environmental
impact and other common effects),

For the projects aiming new product development, please
also answer the following questions;

e Describe the added value that the project will provide
and the contribution of the project output(s) to
partner(s)’ efficiency and competitiveness.

® Explain the commercialization potential and
domestic/international market share of project
output(s) including a brief comparison with other
potentially competing products or services and its
possibility to replace an imported product.

® Provide your estimations and assumptions for
economic benefit based on the following criteria:

- Time to market (where relevant)

! Rate as low, medium or high.
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- Increase in sales rate
- Increase in market share

- Breakeven point

Researcher Training and Creating New Project(s)

(Graduate thesis, National/International new Project)

5. Ethical issues

(~ % page)

Describe any foreseeable ethical issue that may arise during the course of the research project.

Describe all mitigation strategies employed to reduce ethical risk and justify the research
methodology with respect to ethical issues.

6: References

Each reference must include the names of all authors, article/journal/book title, volume number,

page numbers and year of publication. If the document is available electronically, the website
address should be also shared.
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