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N71Y91 NYIINT NTI7N DX YN TIRON N2 NN Ix'? nwpa Study-Walk-n 21x'va ,nyana

.N1IN1 X'N N2 N2'2A0nN OV ANdNnli

nTN71 nvin

Q12 NAIYN NT'NT AWINN .0"2'0217 070N 7V 0'Y'OYNd NYIINAI 9122 N2 MY nTN7n 07l
NNNN2 NNdNINIM-912 1IN NNoN™ NMzNnn NN nion'nin? N1 (Embodied Learning)
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NX NYOYLN N'NIIOAN NTN7NY TIYA .'TOIN NION*NN 1'X7 Nd9n nyinn Study-Walk-n a1x'va
,MRITTE QYN 9% AWOKT 19XY T NNl VT NYDII NN L,N0'DN DY70NA qian NIFbINn
Towards NINNNI WX ,I'N NWRI NNAKR 21219419 NIXRID NRIYNA LTI DINN DY 1ANDN'Y
nnyn'l (kinesthetic engagement) 'm'ovol'z nianiyn' ni1vxn a Walking-Based Pedagogy
,(Feinberg, 2016) nTm%n n'"una 0™ 0'VN7XI (inter-sensory engagement) 'M'win-'a
D'2'0INY7 NAMDI NAYEN ,NINIAND ,NTNAY ,NIDINYN N0 NN N2 12D NI7IYD 11090
,N'00™7IN NIYD NTNIZN NO'SN NN D DX NAXIY nT'N70 NN .Study-Walk-2 n72ww ot nyinn

STAXD DMA'01AIRI DY ,0"A171'T'9 D'VA'NNAL 0MIX'N O'XINA NN |'2YO5vIn nNTNY ']"mn QUK

anan

,T'O IN '70°2"T 2NN KIN OX |2 ,0"'NN2N1 D'WAY ,02'0A17 DDY70N 72V N2 nysSwn W' annY
['2 712N 7V NooaNNN NTNY7 NINTIA" 2NN XN DIPN NO0IAN ATNAY U NND-YIN IX 'MND-IN
DY 2910 INX7 V19N 7Y 1IYDID XY YT D'YWIN 09NN YTNN |2 ,'Yain 02'NY7 'T'ON VAN
TNI?7 NIYWONN TWUKR TIN'? D220 1IX'Y7 XN 7un non" n'mno-yin nTn7a .(2021 ,1a7) "nuwn
NIOINN IN DII'N '9IX 7V DININ DY '7XI0P701'X [DIXA N'T'ON NA0N DY NXPRIVIR XY
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NIN NP NIYA 7101 2 WEN .DIYAY DN DRNINNN 7Y NIpan 102m Nwi7un TNR
'WIIRN NINN DX D'’ A iy (McNally & Geraerts, 2009) n'an*7n ninn n>yna
NIXI7 NIXR NI7IYD .Y TR NNavnl ,Nd9IN ,NITARN ,NIONKN ,NV7IZN NAdIN NdYND
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NLMYAL ,N'NNAN AFRIVIY NX NNXY Ni7aion
NIT NOWI N'72IX WD '7NNA [IXY NIvavi ,ntal71nua
nNIaaN 7w nRiipn 0'oNIza

YN

77TIn '9-7Y NNIAAN N'72WUNA N'72IRN TN NNIDN TWRT NV7NNN NIyl
n7xvy .CEFR -0 7Tin ' 2y 121w naipn 0'onig Nt 1nna npTa CEFRN
NO'¥ A N'AYY NI72I0N0,0'0ITIVON 1172 0'7TAN INYA! ORD NN PNNN
N7'NN 197 NIYKRY DT 2 ,011711002 N0™MWAL ,NMNAN YRV
,0'01TIVON 7W [IXIN NIYAYAl ;0NN DI'0A LN NTTTA |17 L,00I7n
2j7NNN 7NN N75wWna 01NN 0'0NIPA NNT N9WI NY72IX DYDY '7nna
n'v1TIvo 1411 1I9>Nnwn J7nna .mixed-method study 271iwn Ann '
2021-2022 nwa N1 NdWI N72IX 101 7w ' INRIE 9%, NIT TN "Myl
NT'NA DWXINNN LD N7V 0'RYANNN 7Y anina ' wn? nimoina
ANK7Y DTN NNIYY 00 N7'NN 197w TN 1M, NMmMxyn nizaionn
N, NMIAN DYPERIVIR MY TN 21% 7w n T kYN 0NN DI'0
nUHY NTNA 28% 7w nuximn 2T N30 no'w nTna 10% v
D'7011 D'ANID] YIN'Y 011N D'01j7A ,TTIV? W' .0 Tin'7n 71na? o' o1 y T

.D"M'0POX NT'NAY D'Y70N DTTIVAN D70

Keywords: information and communication technology (ICT); 21ct
century abilities; Social Emotional Learning; Distance Learning;
Digital Environment.

NXIan

n'2x Tn'?7 L(CEFR -n 7Tm) nnhioin nx mwk (2019) 78w nnna n'22un? nxvimn
,NAMD ,ANMP N9YYT7 NIWATIN NI'NNIM Yaax 1772 n'2Ixn 'Y 0971 nnidan n'-owna
N'DN'RN NIoN"Nnn NNaon .2025-2024 or1in'™n My TV 7IN7 010N IT NN1I9T 11T NIAN
mix712 |pn X0 ,CEFR- Common European Framework of Reference niow7 noniwnn
2C 7y1,0'7'nnn7 1A -n 7NN NITIR WY 79 07102 NIKINNA 19WN D71 .N9WN N71D' 1IR'MY
.(Cambridge English) 2121 n1an ,namnd ,AXP NIFAM YaIx 70l ,ndwa 072Ivw MY
vaip X7 CERP-n 71 . (A2+, B1+, B2+) (Council of Europe) +ninn wi?w pa 7'on qona
NN TIN'Y? XWID X721 TMIYPN Y75 NDWA NRN K'Y XD D0'WD DIFTINY .NNY0N N'AIRTO nw'a
now TI*7w Xin CEFR -0 7w 27minnn qonn .0'NNan 0201021 N9YA D'WNANWAD D' TAIN
[Xon NIMIyNYn NiN'Yn Y¥a71i 0Nxy NX X017 ,0"'N'MAR D'2¥N] 71¥97 0177 "WONR? X

.(2020 ,Council of Europe) nI' DI'n N2 N'MIYPN D712 XIN N2WN7 YyXImn [IN0pny

NN NITAY 0'VITIVO? D IXxN LLiu, Spitsyna, Zubanova and Vekilova (2020) onpinn
2N D'NANTEDY7'WN D700 ' 0N D17A DMNID 1 IXXNA DN L7 [91X2 N'72IX 'Tin'77 yan
(2021) .miaaNn YT 'D17'N DX D2 DA'NAT N9WN NN DX DN5WUNN NN NTn'?Y?
DYONNN DMAI71100 D701 WIN'Y IWONN MR NIX2 N'72IR TIN'? D nkxn Petrovic
D'DOIN DNYY DNIY'WA DA 'NP79Y DNWOKRNAIL X7 DNINAIN WONY NINTTN D'0ITIV0Y
DWOXNN "I TED NnIX¥IN2 0019 72122 Win'y ny'¥n X' .NAwnNn NIvnl 0MvTn ,0min?

.01N0A'KA NIN YWID'NAI N'MTPX NYMYA NIOINN

,NY NOW NI D'YNnn 0'01TIVO D nkxn (2010) Cuasialpud-Canchala ,nxt nniy
,JIRT DY NI DWR 7RI0TIN 0NN NIX D'RXIN DAY (1) N'701N9 MIXA D718 TIn%'? 0'oTun
AV'7M YYNI Y 1IWN X7 DN ,NIIZA 12202 NI NI YN D'0ITIVONNA 770 D NRXYN NIINN
17X D'VITIVO ."DN7YW NIMYLN 7V PRX'W" M 'K DYY (11D ,N'701N90 D202 1IN DNR Y

.NXINN DY N'YR NYAD] 71 KX N'701N9 N21201 NAT7 NN 1WA K7W 1YL

NI'X N'MXY NI72I0N ,0'0ITIVON 112 D'7TAN INYA' DOXN [INQ7 AN gnnn Non
NTTN 27 0N N'NN 197 NIYRY TR A ,N11711002 NVYYAL L, NMNAN DYYPRIVIR
D'0NIZ2 NIT N9WD N'721X MWD 7'7NN2 ,0'01TIVON 7Y [IXIN NIYAWAL ,0I7N DI'0A ,NIY
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D'VO'LVO D'NIN' IYY] .D"NID'RI D'NIND DN 190X .0NIPN DI'0 INK? NIY ATTAIL,0NIEN

.2021-2022 nnwa 7w 190X1 D1ININ .1I90XIW DRINY
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niToma 2021-2022 'Xx "00n02 NITY NDWI N'2IX 'ONIR ITN7W D'VITIVO IDNNYN 7NN
38%!1 0'w1 62% ,0717n 197 pTAana 0'vITIVO 1411 1IDNNWN >"No .7X W NN N7DWUNY

.25 7yn 38%! 25 727 nnnn 62% .0™M2a

10'02N ONIPN NX .0'pTAINN 57% 17 ,(2Pre-Basic A1 A) '0'02 DNV NN N722IX 'O

.(1Advanced C) o'mTpnn nna o0l 1M o'p1anm 23% -1 o'p1ann 19% 1m% (Basic)

.197"7 NnIT 09T 0N NN 325 ny ,00ipn nrroa ,"INN'N |I'7RYY

a7nn "D

JonnT Iy .1

2w 71N '9-72v nTNY% NITAIoN NO'DN TIT? INNLVAY [I7RY .NMXY NI7aIoN 178y .2
7w DM nwi?w 2 'nan [I7RUN .01 6 -n 201 mn L(Bandura, 1982) nnima

JTNANN TR NIV NVMYN TAM ,'ATERD TAMN :NTN77 Ny nizaion
.NTNMY0 1UOKRN W1 DTN 7Y NITAY 7T [1I7RWUN NN MIMD DTy (IR .3
JXnvav jIRe 4
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0NN TAX X Nilmin 7y 011010 ;7NN'OPRIVIX

N"IN2 0'7'7Y 0'0INTX ;0NIZA NTN7N DTN DMAI'N D'VINYXR .NINMD NIYRY .6
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N'YPRIVIR N7 NMXYN NI7210NN NYIND .N'MNAN AYEZRIVIR NN DMYY Ni7aion
t(385)=4.22, 7nain |9IX2 001N TNK7Y NIYINNNA ,01IZN N7'NNA NIF NN NN DMNan
DN7Y NYINNN |27 001N N7'NN 1197 IYNW NN |2 w90 DX 1Yon? (N1 .(1 n7av) p<0.000
NIYPRIVI'N 7717 D'7A0 D'VITIVON .NI?0A'T NI'A0N DN? W'Y NI'D'YA ,0NIpPN DI'0d
770N NIMIYNAYNA DIYPRIVI'RT? D'O'Y NN'NY W7 N2 D7 ,NIrmNan NiMyna Do
Noplirh!

['2 NI'NNAN NIYPRIVYI'R DA D'ONIPA TWONT? NMITERN T¥N [I¥) W' OXD ,N7RYUN N7RY)]
NIQ'202 D IN¥A DPIN 7NID0I NI¥PZ'79XAI D'NID NIYXNXY MID 70T N'Y 0TI
ART ITTIV DMNI9N DY ,D19 71N D19 NTN7AW 1T N9V MIYPN Nn*PNn NIEn nT'n?
D'70N2 NIYPXRI0I'RY NN L (distributed cognition) naTian NI YWORY anTn Xl
DeGennaro, 2008; Gomez et al., ) o'TaI7n |2 D'UNINNN ,0'9YNoNI D'NIVAYN NTNY
NTNI7 N7'NR DY DITTIVAN DN D R¥N) D' TR 01znna L(2010; Velasquez et al., 2013
Edwards et al., 2011; ) 'nzoyvn 7NN DI¥Axa D'v"onl ,N'MI2ANN NINJIN DX D'7'Tan
NWY1 X7 NN "awn 170na D Rynl Dpnna ,nxt oy L(Pittman & Richmond, 2008
Aboagye et) 'Ton pnInn 2y 11Wni7 DmNIon 7w IRNYI0I9N 27X K71 DN 2NN WIN'Y
2NN NOYD NYTAM NIFMNAN NIYERIveR L(al., 2020; Kapasia at al., 2020; Zilka, 2021
DANIYT NX XVA7 D'YDIN D'YAIN D'VITIVON 1AW DIPA ,'YUDIN N'W ,'TIN'Y? N'Y ,'OIN'Y N'YY
Allen & Seaman, ) 'mxIapnl 'U'RN NTN7N 7NN DX D'WYN DMN2N NN ;0NN DRI
7700 Dixnx? X\anh ntwy X0 LIt nane L(2010; Engstrom et al., 2008; Zilka et al., 2018
[INV 7Y NP 7w DYIND NIY71,NIPA DTN D'VITIVO 2P XY ' MIYRN-A1712'090
.(Edwards et al., 2011; Holley & Dobson, 2008)

[2 NI'MNAN NIYPRIVYI'R DAIPA D'ONIZA TWOXT? NMTENRN T¥A [IX) Y'Y X'D NAIWNN DX
NIXPRIVIN NVX' DWY? NS0 NI'YZ'79XA1 D'ANID NIYYXAX] NID 70T N'w 0 TnI7n
N'Y NINNIBLY9 O MI?? NT?7 W' Nyl [I'T Nima' ,0'MNI9 1A%7¢7 ¢ ,0'0ITIVON |2 NI'NNAN
NNYOXAN NINIDVY9 ,0N7W DI' DI'N N2 DN D'YNNYN DAY NINNISV797 niiT , nIrmim T
"IN .(teacher presence) n¥n NN |'A907 D'¥INN 7Y ,90112 .N19N1 NI9 L'W9IN N'Y
DN D'V NXIN NINJIN NUOXN] MY 019 71N D19 D'ONIPA XN NINDIA D INXN
D'"2'02A17 DD'7NN 171 XY NN nx N nindn L(Garrison, 2007; Zilka et al., 2018)
N'NN2AN NINdIR DXL N7 D'NNAN NITDY1 qnwn 0P TITY7 ,002 vIro? ,0"'NMani
D IXYN DPIN 0TI 0Npnna (Garrison, 2007; Zilka et al., 2018) (social presence)
INI'T 271 ,001171 D'0NIZA D'YINN T¥N NN 1727 X7¢ DIvn 70109 0117 19'TYN D'LITIVO
[IND'TI DTINT DNA? 717v 'n1an Tima L(Fandifio et al, 2019) 'nhan T YW nwinn 1wn D
M'YI IX DP'NY ,NA'017 X1aN? 717V 'MNan T ' TrRn vana L(Hortulanus et al, 2006)
,Liu, Spitsyna, Zubanova and Vekilova (2020) o"pin .(Ali and Smith, 2015) n'onijm
DN D'MNID D IRXNA DN 1PN 91X N'72IX TIN'77 Yana nirarn NIy 0'oiTIvo? D IX¥N

TIX DA D'2'NNIE NODWN NN NIX DNIDWNN ,NAIRAR ATN77 AN 0NN DY'YHD 09N 2 0N

99



Iwn D'VITIVONN 77N D nkxn (2010) Cuasialpud-Canchala napINn .'niann yT0 '917'n
N2'202 1D D'INK 7¥ VM WYWNINYI YN X7 DN L,'701N9 0117 NR'Y NN N2R02 N1 NN
7277 NN 1WA K7W 12Y0 17X D'0ITIVO ."DN7YW NIMYLVN 7Y PRX'Y" M 'R DWW |11 ,N'701N90

170109 na'a0a

N7 (1 n720) o'x¥xnnnn 7101 7D NYUDAE YT NYDA L,ntI71001 DLW DXy niaion
NIYINNNA NI' NI ANYD 0PN NN 1197 NTAI711002 N0Y7WY NMXYN NI7I0nN NYINN D
NnwINN DA 7)) .1(496)=2.81, p<0.005 :7nam [91X21 0NIZn TNX7W N'AI711002 NO™WA NNYXNN
ONIZN INX7 YT NWDIT7 NN7¥NN NIYINNA MNP DN ANYD YT NWDNY Nxyn nNizalonn
N7 N'xyN NI7aIoNN NYINN 27 22 )01 .0"7'na .1(417)=7.89, p<0.005 :jnamn |oixal
NAmM 9121 0NN NXK7Y 07D NN ANPXNN NIYINNA NP AN ANtaY 00

.t(404)=6.14, p<0.005

011N "INNI 19%7 N'MYY NI7aIona 0'71an nignam nina .1 aao

N =325 N =637
[P NHO uxInn [P DD uxImn TN'NXY NIZI0N 7w DN
4.,22* 1.32 3.29 1.14 3.71 N'MI2AN NIXPIDIIR NN
2.81** 1.19 3.80 0.95 4.02 NA171020 DY NITTIANN
7.89* 1.25 3.47 0.83 4,11 T nw
6.14* 1.26 3.54 0.88 4.05 NTN? 1'70N 21017 0191 N

p < .000*, p <.005**

'NY |'2 V9N X ,0MIT D'RXNN IRXN]Y 0D'NT7NNI '0'0a ,0"7'NNN ,0'00I7 NiNN 'S 2y ni7'oa

.D'ZN2MN D'TTAN |12 DAl NZNAMN NNXIV] DA ,N71Y olpgn nMmvu 720 nniol 1'7|n niTmmn

,(Mitchell, 2008) Z -n 2T 0¥ 18-25 X722 ,72 nixApg My NTaIn ,0'R7"a ' 7y niI7'oa
NIANTI NNDAIENEF NN NAIZIID0 DYV Y2 RIN Z -0IT D NNIN Inn L n'7yni 25 X711
n'xn o'kxn .(Kohnova et al., 2021) n7yni 25 '%7'a "wkn D"'01N0VI'R D'PYNN DY NI
.00IZN NKR7 NNIY'Y 001N 1197 (NI 02 N'AXY NI7210N0 11I'¥ NIXIAPZN "My D'AIT 0'0I9T
Q102 0a )21 NnnRNN] 4.00 -1 3.95 ,n%7yni 25 X721 Z -0 2T 0iT Ni2aionn ary 'yxinn

.NnxNN1 ,3.65 -13.46 ,0017n

NYINM ,NITTAN 'Y |2 ,0'01TIV0N 7W NMYYN NI7ZAI0NN NYWINNA WON NIX 12007 [N
N2'20N DY Wa9nn X ,DI' DI'N N2 NIM70'A TN NI2RA0A MIYPN 722 Nniaa N'myy Nizaion
X7 .0I' DI'N N2 WIN'Y DN NYYVIY NIT70'T N0 DY WA9Nnn MY ,N'MTPRN D70 TN
NIMTPRN NI2A0N A7 D'’ 0I' D'YIN'Y D'YIY DN NIA0N |2 Iwa 1won 7V 1wl
.(Livingstone & Sefton-Green, 2016; Talukdar & Gauri, 2011; Voogt & Pelgrum, 2005)
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D"AI7ID0 D'7D1 WIN'Y WONN MM NIX2 N'72aX T D nRxn (2021) Petrovic
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Technology-based teaching, Fashion Design, Sustainability, and Internationalism

Dr. Ruti Bardenstein, Shenkar College

Abstract:

In recent years, there has been a greater need for the integration of technology in higher education. The
Covid-19 pandemic lockdowns, along with sustainability factors and advancement in the technological arena
have created an inevitable change in the higher education arena. Sustainability wise, as the fashion industry
is the second largest source (2" to the oil industry) of environmental pollution, Shenkar College has launched
a digital fashion-design course called ZERO WASTE, an EMI (English as a Medium of Instruction) course which
is supported by the US embassy Jerusalem and is conducted in the spirit of the Abraham Accords. The
integration of technology takes an integral part in the course, both due to the nature of the lessons- online
zoom sessions, and the design-practice itself which is conducted via the CLO 3D software and a Miro board.
The course is offered to ESITH Morocco, FAD Dubai and Shenkar, Israel in the aim of increasing the awareness
of sustainable global fashion inter-culturally and internationally. This will allow to create a balance between
the industry, the environment, and different communities and encourage change in the fashion industry,
with innovative, technology-based art and design.

Key words: Digital Fashion Design, Inter-Culturalism, EMI, Abraham Accords Spirit, Innovative Art and Design
1. Introduction

Zero-Waste is a design technique that eliminates textile waste at the design stage. Existing practices in
sustainable fashion include: increasing the value of local production, extending product life and raw
materials, reducing consumption, reducing overproduction, reducing waste, reducing environmental
damage in design, development and production processes, both during use and at the end of product life.
From the design and planning stage, Zero Waste design technique eliminates the creation of textile waste.

Shenkar College has recently launched an innovative fashion-design course where students meet fellow-
students, creators, textile and fashion artists from Morocco and Dubai alongside lectures of contemporary
artists who engage in Moroccan/Arab culture in order to tighten the cultural relation between Israel,
Morocco and Arab countries. Likewise, collaborative meetings take place between the lecturers as well as
the students themselves, who work both individually and in groups. The course is supported by the US
embassy Jerusalem and promotes values of FREEDOM, TOLERANCE and KINDNESS.

The course teaches to practically work together online, as inter-cultural designers, to reduce environmental
impacts by purchasing tools -mainly technological ones- for digital design work and for developing zero waste
cuts, designs and mixed textiles. The course teaches to design and build complete models for a digital capsule
collection in 2D and 3D, both in ZERO WASTE patterns and create digital couture creations, thus outbreaking
physical boundaries. As the project promotes tolerance, it takes the difference in fashion styles and cultures
into consideration in order to promote inter-cultural collaborative products. Israel and the US clearly have a
different culture of clothing than that of the Emirates and Northern African countries. This issue is taken into
careful account in the aim of gaining a fruitful collaboration of all involved.
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2. Background

Shenkar College was founded in 1970 as the “College for Fashion and Textile Technology”, with the goal of
qualifying skilled manpower for the then-thriving Israeli textile and clothing industry. The school was named
after Arieh Shenkar, founder of the Manufacturers Association of Israel (formerly Industrialists' Union in The
Land of Israel) and a pioneer in the Israeli textile industry. The first class of the college consisted of
approximately 300 students. Today, there are roughly 3,000 students at Shenkar from various backgrounds,
religions and beliefs and its president, Prof. Sheizaf Rafaeli, eagerly promotes internationalism and
interculturalism.

The Department of Fashion Design at Shenkar, led by Mr. llan Beja, is one of the most respected in the
fashion world®. Its course of study encourages original and creative personal expression in all areas of
fashion. Like all other design professionals (and perhaps even more so), fashion designers must be
contemporary, creative and pragmatic, curious and analytical, familiar with their local and international
cultural legacy, and sensitive to changes and developments around them. This is conducted with careful
attention to technological integration, sustainability and awareness of environmental and social issues.

Shenkar's Zero Waste course is given by Two lectures: Ms. Gilly-Bahat-Eshkol and Ms. Ana Sole. It was
initiated as an EMI course by Dr. Ruti Bardenstein who is the head of the English Unit at Shenkar and is also
mediated by Ms. Nora Abia and Prof. Najeeb Hamouti from ESITH Morocco as well as by Ms. Sonia Josef
from FAD Dubai.

The course brings different religions, cultures and nations together through the usage of art and technology.
In the spirit of the Harlem renaissance that fought against discrimination with art, and wished for acceptance
and unity, Shenkar brings people together with creation that has no one origin. Specifically, the course
focuses on fashion because of the gaps in traditional wear between the three countries (Morocco-Dubai-
Israel). The products are composed collaboratively in the aim of creating inter-cultural sustainable fashion
and art for the future designers of the world. In order to ensure the program does no harm (based on the
Do No Harm principle), Shenkar takes precautions, and the fashion designs are based on the requirements
of all cultures and religions. Hopefully, Shenkar plans on continuing the program beyond the grant period of
2023 and offer this course program regularly, with optional student-exchange programs.

3. Methodology:

The design and development of the models use translations of traditional design tools into digitality, with
2D, 3D, and rendering CLO3D studies. The CLO studies are firstly adapted to a more basic level and
preliminary practice lessons have been given to ESITH Morocco and FAD Dubai students. In addition, a Miro
board is regularly used to present the student's products and at the end of the course (June), a grand digital
Fashion Show will present the final collections of the students. The lessons are 5-hour weekly lessons, taking
place every Wednesdays during the Spring Semester and are conducted online via zoom, taking into account
the different time-zones and clock-changes of the different countries.

Lhttps://www.shenkar.ac.il/en/departments/design-fashion-department
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Goals

The Zero Waste course takes the following goals into account:

1.
2.

10.

Sustainability: Raising awareness to 'no-harm' fashion design

Interculturalism: Taking the different cultures and fashion styles into account in order to create a
collaborative and fruitful work .

Internationalism:

Innovation: Providing Practical knowledge in using various innovative design techniques and
developing ZERO WASTE dressmaking patterns .

Technology: Improving collaborative imagination and creativity activation by abolishing technical
limitations as they are non-existent in the digital world and deepening knowledge of digital couture .
Virtual Design: Using the digital tools of the raw materials, developing dressing patterns and using
digital sawing techniques that match the designing idea and the desired virtual look of the outfit. The
course aims at designing and executing a 2D, 3D virtual capsule.

CLO3D Software: Practicing and learning basic skills of the CLO3D program, including 3D rendering .
The CLO3D software is used on a regular basis to produce technical product specification.

Digital Fashion production: Executing a virtual fashion production that includes the show, set,
footage, presentation etc.

Textile Planning: Using textile planning and print based on the engineered pattern.

EAP (English for Academic Purposes) : the course is offered as an EMI course as it is given in English
and follows the CHE guidelines that aim for internationalism and the use of English in professional
higher-education courses.

All in all, the course takes various aims into account to create an international, technology-based EMI
course that is given in the spirit of the Abraham Accords.

5.

Technological Teaching

The course was conducted via zoom for 5 weekly hours, using the CLO 3D software online. Here are some
screen-shot illustrations of how the lessons were conducted:

lllustration 1: Zoom session using CLO3D software:
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In addition, the chat box was used for student's questions (who were also allowed to unmute themselves
and participate) as in the following screenshot:

lllustration 3: Chat-box use with shared screen teaching
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6. Products

Shenkar has provided preliminary course during the months of January and February of 2023, preparing
the foreign students to the course's conduct and expectations. First, each student introduced him/herself
using the provided link to a Miro bord presented here:
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The Miro Board was used regularly for home-work and regular assignment submissions, as illustrated
bellow:

lllustration 5: Miro Board Submissions:
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6.1 Final Products:

The course ends in June 2023 and aims to present a digital fashion show and individual or group work,
as demonstrated in the following links (based on previous Zero-Waste courses that were given at Shenkar
in Hebrew.

e An example of a student's work:

https://drive.google.com/file/d/1hDmjLsvhKviwKeVZOmW1jXbOemWpV Tc/view?usp=drive web
e A simulation of a digital 3D fashion project in the spirit of the Abraham Accords:

https://www.instagram.com/tv/CZJ9kzLsUOM/?igshid=MDJmNzVkMjY=

e A Miro Board of students' work (initial stages): https://miro.com/app/board/uXjVOLDIHs0=/

e Final Products: https://drive.google.com/drive/folders/1MBuTM45|-dDKHiu7RWirSgpDzllorVNk

All'in all, the above products prove that Shenkar's Zero-Waste project adheres to many of the 17 SDG
(sustainable Development Goals) of the UN, such as "quality Education (goal 4), gender equality (goal 5),
industry, innovation and infrastructure (goal 9), reduced inequalities (goal 10), sustainable communities
(goal 11) responsible consumption and production (goal 12), climate action (goal 13), peace, justice and
strong institutions (goal 16), and partnerships for the goals (goal 17). The goals, as presented by the UN are
illustrated and elaborated here: https://sdgs.un.org/goals

lllustration 6: SDG goals
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7. Summary and Conclusions
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Technology has been taking an integral part of higher-education teaching and learning, especially in the
change-needing fashion industry and design. Using cut-edge technological tools improves not only the
teaching itself, but also adhere to many of the 17 SDGD goals such as reaching peace, justice and strong
institutions as well as achieving sustainable methods of teaching. Shenkar's innovative ZERO WASTE
project, which is conducted as an international course reaches many of these goals. It is given in the spirit
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of the Abraham Accords (also supported by the US embassy and American Center, Jerusalem) and brings

together colleges from Morocco, Dubai and Israel. It also reaches sustainability goals as it is given fully
online, not using any harmful substances or materials, which are common in the fashion world. The
course takes different cultures and different schedules into account and its technological teaching tools
(CLO3D) and the usage of a shared MIRO board, are already changing the design teaching-community in
higher education. The course is given in English, as an EMI course adhering to the use of English as a
medium of accessible instruction. In an ever-changing world of innovation that works for the common
good, Shenkar's ZERO-WASTE project is one of a kind.
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Hybrid Training for Integrating
Social-Emotional Skill Development
into Higher Education Curricula

In a constantly changing and increasingly challenging world, the development of emotional
and social skills is necessary for success in higher education studies and future career
endeavors. This paper describes the design, implementation and investigation of a novel
hybrid training program intended to cultivate emotional self-awareness and emotional self-
regulation among students of higher education. The program was integrated into the
existing curriculum of one college in Northern Israel.

Using a mixed method approach, the study incorporated three tools in order to evaluate
the impacts of the program: pre- and post Schutte Self Report Emotional Intelligence
(SSREI) assessments, post-training evaluation of the program, and students’ reflections
on the process they had undergone.

Results indicated significant pre-post changes in general El and in all four SSREI sub-
factors, with largest gains noted in emotional self-awareness and emotional self-regulation.
Furthermore, participants viewed the training as having important impact on their
knowledge, self-awareness and related emotional-social behavior.

Key words: Social-emotional skills, higher education, skill development, hybrid training

Introduction
In the last two decades, the world has undergone a revolution typified by hyper-dynamic
changes in all aspects of our lives (Mitra et al., 2016), and by higher levels of uncertainty,

complexity, and ambiguity (Johansen & Euchner, 2013).

To prepare young people for the turbulent future, higher education institutions are now
expected to provide students with an expanded, “21%-century skill set of cognitive,
interpersonal and social skills (Kastberg et al., 2020). In particular, social-emotional skills have
been shown to be crucial in coping with change and subsequent challenges, as well as
generally contributing to emotional health and wellbeing, resilience and the ability to cope with
stress, to positive interactions and to academic and work success (Alvarado et al., 2017;
Halimi et al., 2020; Leberecht, 2018)

Two skills are considered basic in all social-emotional skills: a) emotional self-awareness, the
ability to recognize and understand one’s own emotions and feelings, to differentiate between
feelings, to identify their origins and understand how they are related to one’s thoughts, values,
behavior and accomplishments; and b) emotional self-regulation, the ability to effectively and
constructively manage, regulate and control emotions and their behavioral manifestations
(Brackett et al., 2011; Inzlicht et al., 2020).
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There have been several efforts to develop social-emotional skills in higher-education
settings and these have indeed indicated enhanced levels of social-emotional skills in students
and improvement in academic achievements (Kuk et al., 2021). However, such efforts are not
yet widespread (Conley, 2015; Ngang et al., 2015), perhaps reflecting a prevailing focus
concerning on academic knowledge and cognitive processes (Nutov et al., 2021), and the
ever-growing amount of information (Kelm et al., 2014), resulting in time constraints and

furthering the ongoing debate on the role of higher education.

The current study describes the design, implementation, and assessment of a novel
hybrid training program intended to cultivate emotional self-awareness and emotional self-
regulation among students. The hybrid nature of the program, which includes both online and
class elements, allows integration of the development of social-emotional skills into the

existing curriculum, without the need for major changes.

In order to examine the impact of this training program, three research questions were

formulated:

1. What would be the differences, if any, between participants’ pre-training and post-training
scores for general social-emotional competence, emotional self-awareness and emotional

self-regulation?

2. How would the participants view the effectiveness and relevance of social-emotional skills

to their lives?

3. What would be the perceived impact of the program on participants’ knowledge and views

of El, on their emotional self-awareness and self-regulation skills, and on related behaviors?

Method

Participants: Participants for this study included 101 students from one college in northern
Israel, all enrolled in the Assessment and Evaluation in Education course, as part of their
Educational Management MA program. Their average age was 31, 70% were women, and
they belonged to several religious/ethnic groups: Jews, Muslims, Christians, Druze, and
others. All students participated in the hybrid program intended to cultivate emotional self-

awareness and self-regulation.

Tools: A mixed method framework was used (Morse and Maddox 2014), combining
guantitative and qualitative measures. Three evaluation measures were employed: 1) A pre-
and post- quantitative evaluation of general El and its four main components (referring to

emotional self-awareness and emotional self-regulation) using the Schutte Self Report
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Emotional Intelligence (SSREI) test (Schutte et al. 1998); 2) A 6-question post-training survey;
and 3) Open reflections regarding the training program, submitted at the end of the program.

All participants completed these three measures in full.

The training: The training program consisted of an online portion carried out individually by
each participant and a face-to-face, instructor-led, portion. The program was integrated into a
single, pre-existing academic course (Assessment and Evaluation in Education) during one

semester (13 lessons).

An on-line journey of El-development: This part of the training followed an online ‘roadmap’,
built specifically for the program. Participants were asked to complete eight assignments
intended to develop emotional self-awareness and emotional self-regulation and to submit
each assignment online in parallel to the regular course material. The assignments comprised
three elements: knowledge acquisition, personal exploration, and individual practice.
Throughout their on-line journey, participants could work at their own pace, as long as they

adhered to the time frame of the academic course and the order of assignments.

Instructor-led face-to-face Training: This part of the training was carried out by the course
instructor and integrated into the regular class activities. After introducing the training program
and the on-line journey, and throughout the course, the instructor made reference to the two
skills selected for development and crafted links between the two competencies and the
course topics and the profession. Furthermore, the instructor supported individual
development when needed, and provided written feedback for the online journey at two time

points.

Findings:
SSREI -Differences in El between pre- and post-training program:

A significant difference was found in general social-emotional competence level between pre-
and post-training evaluations (t=-.414; p <.001), (M = 3.93, SD =. 374). Significant pre-post
differences were also found in all four of the analyzed subscales of El, and in particular in

emotional self-awareness and emotional self-regulation.

Evaluation of Training survey:

The Evaluation of Training survey revealed that responses to all survey items indicated a high
level of satisfaction with the program (M = 4.15; SD = 0.91). Participants felt that the process
was significant for them (M=4.08; SD: .835), that they had begun an important process
(M=4.33; SD=.831), gained new insights about themselves (M=4.23; SD=.917), and had

become more reflective (M=4.4; SD=.784). 85% further expressed an interest to continue
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developing their emotional self-awareness and emotional self-regulation (M=4.08; SD=.938)
and desired continued training in order to do so (M=3.91; SD=1.10).

Qualitative Analysis of Open Reflections
Content analysis of the reflections yielded 448 phrases which were then gathered into two
main categories: the contribution of the program to EI development and the process by which

this development took place.

The most frequent themes to emerge from reflection-content analysis were ‘Enhanced
emotional self-awareness’ (N=91, 20.3%) in which participants described being aware of their
emotions, thoughts and behaviors, and ‘A life-long view of social-emotional development’ (N=
89, 20%) which referred to viewing the development of social-emotional skills as a long-term
process that does not end with the end of the course. These were followed by 'Enhanced
emotional self-regulation’ (N=71, 15.8%), ‘Noted links between El, work and everyday life’
(N=59, 13%), and ‘Difficulties experienced during the program’ (N=54, 10.2%). The themes
with the lowest frequency were 'Elements of the program’ (N=45, 10%) and ‘Gained
knowledge’ (N=40, 8.9%).

Conclusions:

The current findings point favorably to the unigue potential of integrating a hybrid social-
emotional skill development training program into an existing higher-education curriculum
without major changes in the program or course. The self-directed nature of the online journey
gained motivation and engagement, a necessary ingredient for effective development and
helped students to: 1) acknowledge the importance of social-emotional skills in life and work,
2) enhance emotional self-awareness and self-regulation, 3) create initial behavioral change,
and 4) cultivate a lifelong learning mindset regarding social-emotional development in which

participants view social emotional development as a positive and continuing process.

Emotional self-awareness and emotional self-regulation, the focus of the present study, are
vital to students’ professional and personal future, especially for those who will be educating
others. However, the structured and generic nature of our program can be adapted to develop
other skills in a wide range of academic courses and disciplines. It is recommended that
faculty will be trained in understanding and integrating 215 century skills in their teaching.
Academic institutions could build a long-term program to develop different skills in a modular

way .

At the same time, study limitations, such as the case study nature of the training should be
acknowledged, and more research is required to establish the suitability of the program, or

similar ones, to different higher education settings.
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Physical laboratory courses in STEM are considered crucial for
students' learning processes in STEM fields. However, they present
logistic and pedagogical challenges for institutions, instructors, and
students. The challenges include restricted lab space, high
maintenance costs, and assessment methods, among others. As a
solution to these challenges, virtual labs (VLs) have become
increasingly popular in STEM education as they can be implemented in
both lab and lecture-based courses and provide a flexible, cost-
effective, and safe alternative to traditional labs. VLs offer a practical
alternative to traditional labs, enabling students to conduct experiments
digitally. Here we explore the different types of VLs, assessment
methods, cost-effectiveness, ethical considerations, ways of
incorporation, and their impact on student learning. Moreover, we
discuss the implementation of VLs, purchased from Sunspire, at the
Technion as part of the transformation process of two courses in the
faculty of Materials Science and Engineering.

virtual labs, virtual and augmented reality, physical laboratory courses :nnsn m»»
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Physical laboratory courses in higher education, also known by other names such
as “wet lab,” “hands-on lab,” or “in-person lab,” are of great importance for
students’ learning processes in STEM fields (Hofstein & Lunetta, 2004). Labs give
students the opportunity to investigate scientific phenomena, have hands-on
experience, interact with the material world and experience real-word application
of theoretical subject matters (de Jong et al., 2013). Furthermore, Labs are
instrumental in the development of crucial skills such as teamwork and
collaboration, critical thinking, data collection and analysis, as well as using
laboratory equipment and tools (Admiraal et al., 2019).

Despite their importance and contribution for learning, Labs pose various
challenges for institutions, instructors, and students. From a logistics point of
view, these challenges can include for example, restricted lab space, the need for
alarge amount of equipment and materials, as well as high maintenance costs and
staff salaries (Brockman et al., 2020) .

Labs can also post a challenge from a pedagogical perspective. Assessment
methods used in traditional labs usually focus on rote memorization rather than
the understanding or application of concepts, Instructors who are interested in
assessing students’ comprehension or application are thus required to develop
alternative assessment tools and grading systems for their lab courses. Moreover,
there may be insufficient experienced instructors available to effectively conduct
these courses in person, leading to additional challenges in micro-managing
student groups, time constrains, and safety concerns (Brockman et al., 2020).

The Use and Impact of Virtual Labs in Higher Education

Virtual Labs in Education: A Comprehensive Overview

At the Technion, we recognized the potential benefits of virtual labs (VLs) and sought to
address the challenges of traditional labs by implementing VLs as a key tool in our
transformation plans and digitalization strategies for certain courses. Thus, we explored
the different available VLs types and identified various ways in which VLs can be
incorporated into both lab courses and lecture-based ones.

VLs offer a flexible, cost-effective, and safe alternative to traditional labs. Recently, VLs
have become increasingly popular as a technological tool in the educational toolbox that
offers a practical alternative to traditional hands-on ones. VLs, also known as remote or
online labs, enable students to conduct experiments digitally, thereby reducing the need
for physical equipment to a computer with internet access.

Here, we will explore their types, various uses, assessment methods, cost-effectiveness,
ethical considerations, ways of incorporation, as well as their impacts on students’
learning.

The benefits of VLs extend beyond the practicalities of accessibility and cost, as they
have been shown to enhance student engagement, motivation, and performance. These
can be achieved by incorporating different types of VLs in different stages and levels. As
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we experience technological advancement on several front, VLs nowadays offer much
wider range of options for incorporation in lab courses as well as lecture-based ones.
Spanning from forms-based labs to augmented and virtual reality experiences (AR and
VR, respectively), VLs can be incorporated into almost all courses (Potkonjak et al.,
2016).

Types of Virtual Labs

The most basic type of VLs is based on creating a multi question rout, where a student
choose the right answers to work their way and move through the path to reach the final
“product” or conclusion (as in (Galang et al., 2022) . Interactive simulations are of more
dependence on technology as they are usually web-based, yet they offer students the
opportunity to conduct experiments in a simulated environment and in some cases, these
simulations may allow students to modify variables and analyze the data that they collect
(Celik, 2022).

AR and VR types of VLs allow students to engage with virtual objects and environments
that are projected onto the real world or viewed through a headset. Augmented reality
overlays digital information onto the real-world environment, creating an interactive
learning experience. This technology is used to illustrate complex concepts or provide
visualizations of abstract topics (Ibafiez & Delgado-Kloos, 2018; Li et al., 2017). VR
provides a fully immersive experience, allowing users to interact with virtual objects and
environments as if they were real. Students can perform experiments, manipulate
objects, and explore complex systems in a simulated environment. VR labs can also be
used to simulate dangerous or expensive experiments that would be difficult or
impossible to conduct in real life. (Gandhi & Patel, 2018; Halbig et al., 2022).

Implementation Strategies

VLs can be incorporated into STEM curricula and programs depending on the learning
goals and desired educational outcomes defined for the lab. One option is introducing
VLs as a pre-lab practice to allow students to become familiar with the laboratory
procedures and techniques, identify potential errors and difficulties before the actual
hands-on lab sessions. (Sypsas & Kalles, 2018).

Another way is to use them during lecture-based courses by instructors who can illustrate
possible uses and applications of the subject being taught. This can help students
understand real-world and daily life applications of the concepts they learn and enhance
their visualization skills, which in turn increases their motivation for learning (Tatli & Ayas,
2010). Finally, VLs can be used as homework or discovery learning exercises. This can
allow students to explore various scenarios without the need for physical materials or
equipment hence enhancing their understanding and can encourage them to take
responsibility for their own learning and develop problem-solving skills.

We are currently implementing VLs at the Technion as part of the transformation process
of two courses at the faculty of Materials Science and Engineering. Sunspire provides
the same source of VLs and technical simulators for both courses. In the first course,
students can complete VL experiments as a bonus task to earn extra grades. They will
also need to finish a Moodle exam that provides random parameters for the experiment,
and their results will determine how they answer the question on the Moodle exam. In
the second course, VLs will be used to demonstrate and illustrate materials to enhance
students' understanding of them.
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Assessment Methods for Virtual Labs

Assessment is an essential part of any educational experience, including VLs. There are
many strategies for acquiring useful feedback on the effectiveness of implementing them
as part of the learning process for students. These strategies can focus on collecting
data of students' work ability during the physical lab, their learning outcomes in physical
labs, and their motivation and understanding of the materials taught in lecture-based
courses.

Contrary to traditional labs, where students are often evaluated based on their ability to
follow instructions and complete the experiment correctly, in VLs, students are assessed
based on their ability to apply theoretical knowledge to a virtual environment. Various
assessment methods are available in VLs, such as quizzes, surveys, virtual lab reports,
pre-lab exams, virtual lab homework grades, and peer evaluations. Quizzes test
understanding of concepts and experiment procedures. Surveys gather feedback on the
VL experience. Virtual lab reports require data analysis and interpretation. Homework
grading tests knowledge on different levels. Peer evaluations assess collaborative skills
and communication abilities.

When selecting appropriate virtual lab assessment methods, several factors need to be
considered. Firstly, the learning objectives of the lab must align with the assessment
method and the overall course learning outcomes. Secondly, the type of virtual lab
implemented will require specific assessment methods. Thirdly, the method of
incorporation of the virtual lab into the course, whether in a lab or lecture-based setting,
needs to be considered. Finally, the type of feedback that students will receive from the
assessment is an essential factor to be considered. Careful consideration of these
factors can lead to the selection of effective virtual lab assessment methods that provide
meaningful feedback and accurately measure students' understanding of the learning
objectives.

Challenges and Ethical Considerations in Implementing Virtual Labs

Like any other technology and teaching approach, VLs have their own set of challenges
that need to be addressed for effective implementation in higher education. One
significant challenge is the time and effort required to find or create a suitable virtual lab
that aligns with course objectives and provides students with relevant skills and
knowledge. Creating a virtual lab that accurately represents real-life scenarios can be
daunting and requires technical expertise and financial resources. Additionally, keeping
VLs up to date can be a challenge as technology continues to evolve. Ethical concerns
also need to be addressed, such as privacy issues related to the collection of personal
information from students. Institutions can implement privacy policies and instructors can
anonymize data to protect student privacy.

Conclusion

In conclusion, Physical lab courses are crucial for STEM students to gain hands-on
experience, develop essential skills, and apply real-world knowledge. Despite their
importance, physical labs face challenges such as limited space, costly equipment, and
the need for experienced instructors. Virtual labs offer a practical and flexible alternative
with cost-effectiveness, increased engagement and motivation, and enhanced flexibility,
accessibility, and safety. They come in various types, such as interactive simulations and
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AR/VR, and can be incorporated in different ways, including pre-lab practice, lecture-
based courses, and self-experimentation. Overall, virtual labs offer potential solutions to
the challenges of physical labs and can improve students' learning experiences in STEM
education.
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Students' Willingness to Adopt Personalized
Learning Environment (PLE) in Higher Education
and its Connection to Openness Personality Trait

Introduction
1.1 Personal Learning Environment (PLE)

Some of the challenges of Learning and Development (L&D) professionals is how to
develop tailored made tutoring for the needed skills of learners. Nowadays, there is a
shift of professionals in their strategies and methodologies to a more user-centric
approach, using a personalized learning environment (PLE). PLE is a “set of devices,
tools, applications, and physical or virtual spaces associated by learners at a specific
time, for a specific purpose, and in a given context” (Gillet, Law & Chatterjee, 2010).
According to Milligan et al., (2006), PLE can support learners in increasing their
performance and quality of learning because in PLE “the learner would utilize a
single set of tools, customized to their needs and preferences inside a single learning

environment”.
1.2 PLE in higher education

The goal of the PLE system is to derive personalized content based on the user’s
learning goals that can be taken from an initial survey or other means and can be
implemented in the learning management system (LMS). LMS can also assess the
level of each learner, based on a built-in questionnaire embedded into the content, or
other sources of past information such as the learner’s educational needs, learning
goals, and prior knowledge. Then, the system can recommend different learning
content for the learner to choose from. To monitor the learners’ progress, the system
can record the learner's activities and the given feedback, and automatically suggest
continuous courses and learning materials accordingly (Alameen, 2019). Image 1

shows the PLE process model in higher education.
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PLE

Personalized content

Image 1. The PLE process model in higher education

To construct and manage the content for PLE, a content map, also known as
ontology, is used to manage hierarchical content in the LMS. Ontology is a way of
presenting the different types of content of a subject or a topic, and how they are
related to other topics, by defining a set of concepts and categories that represent
the subject (Thakar & Meena, 2010). Therefore, due to the PLE model, we discussed
earlier, the system can automatically configure the hierarchical structure of content
based on the learner’s prior knowledge (basic, intermediate, or advanced), the
suggested type of content (PDF, video, presentation, article, etc.), and will consider
the acquired skills of the learner when additional content will be offered to the learner
or will be visible via the search engine. Therefore, a content tag, known as an
ontology tree, is needed to be implemented in LMS, as suggested in the diagram in

image 2.
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Content tags in LMS

for PLE

Content Type

prior
knowledge

Basic Skill 1

Intermediate Skill 2

Skill 3

)

Image 2. Common content tags that can be implemented in LMS

1.3 How PLE can be implemented in higher education

PLE in higher education aims to enable students to learn on their own by choosing
content from their institute collection. To do that, there is a need to map all the
content in the institute and tag each content according to topics. Then, learners can
choose content according to topics of interest, no matter which faculty they are. Due
to all the above, we suggest that to implement PLE in higher education, three main

features should be adopted:

1) Learning content in the LMS needs to be available to all learners and should
be tagged and categorized in the LMS using an ontology model according to
participants' education path.

2) learners choose learning content from the LMS according to their
personalized preferences.

3) Automated content architecture implemented, that assesses the student’s

level in each topic and recommends relevant content accordingly.
To do that, the PLE features are divided into two types: basic and advanced features.
1.4 Basic and advanced PLE features

The basic PLE features refer to the ability of the system to suggest relevant content
for students to choose from, the ability of the system to tag and categorize content
using an ontology model, based on the student’s education path, and to enable

students to choose from different types of learning content such as videos, articles,

161



presentations, etc. The advanced PLE features refer to the ability of the system to
present content that is relevant to the student's personal goal and is adjusted to the

student's level of knowledge in each topic.

1.5 Openness to experience personality traits and their connection to the
adoption of the PLE model

Researchers agree that "almost all personality measures could be categorized
according to the five-factor model of personality, also referred to as the “big five”
personality dimensions” (Hogan & Roberts, 1996). In this research, we choose to
focus on openness to experience as an indicator assessing the participant's level of
willingness to adopt PLE architecture in higher education. Previous research found a
connection between openness and high performance (Roccas, Sagiv, Schwartz &
Knafo, 2002). Other studies suggest that openness to experience may facilitate
adapting to new forms of learning such as new learning experiences as PLE offers.
Hence, openness to experience personality traits may influence whether students will

be willing to adopt PLE architecture better and utilize the LMS to its full potential.

1.6 The Research Goals and Method

The goal of this research is to evaluate how students in higher education perceive
the concept of PLE architecture in LMSs. Another goal is to assess what are the
functions students perceive as relevant in a PLE and to check the correlation
between the level of openness to experience personality traits and the willingness to

adopt PLE in higher education.

1.7 The Research Questions

1. Which functions (basic and advanced PLE features) do participants find
relevant to them?

2. Will participants who identified with high levels of openness to experience
personality traits present more willingness to adopt PLE in higher education
compared to those with low levels of openness to experience?

3. Will participants who study in college prefer basic and advanced features of
PLE more than participants who study in universities?

4. s there a difference between the frequency of use of Moodle and students'
preferences to use basic and advanced PLE features?

5. Is there a difference between participants who study Exact
Science/Engineering, and Social Science & Humanities in how they perceive

basic and advanced features of PLE?
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1.8 Research Participants

The survey was specifically built for our target audience, Israeli students in
universities and colleges. To assess the research questions, we used quantitative
research, and the data was collected through an online survey (Google Form) in
Hebrew via social media and WhatsApp groups in May 2022. Then, the data was

exported to SPSS for statistical processing.

1.9 Results and Conclusions

According to Lang and Pirani in their book "The Learning Management System
Evolution” (Lang & Pirani, 2014), LMSs are crucial for online learning and nearly all
students recognize their importance in academic success. However, students also
feel that LMSs are not utilized to their full potential. In contrast, PLEs are designed to
facilitate collaborative learning and content sharing, giving learners more autonomy

in choosing the content they wish to consume.

The results strongly indicate that students in higher education see value in more
personalized content to be offered to them, with the ability to choose from various
types of learning content, and a better way to search for content without the need to
search outside of the LMS. The results suggest that most participants see the
importance of an LMS and its contribution to their academic success. Our research
found that 61% of participants answered that they mainly use Moodle for their
academic studies, but also search for materials on the web. We suggest that in
higher education, the LMS needs to be the source of the institution’s catalog of
learning materials, and the medium for learners to find relevant content which can
guide and help them succeed. In this way, it can lead to more use of the system and

save the students time and effort to search for relevant content online.

The research further assessed if there are any differences between participants who
identify as male or female and how they perceive basic and advanced PLE features.
Results did not indicate any major differences between gender and how they
perceive basic PLE features, but regarding advanced features, results indicate that a
significant difference was found between males and females (t (197) = 1.66, p<.05).
Another indicator assessed the difference between participants who study in exact
science/engineering faculties and participants who study in social science and
humanities and how they perceive advanced PLE features. The results indicate that
most participants who study in exact science/engineering faculties answered they

perceive higher the advanced PLE features than participants who study in social
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science and humanities. Results can indicate that participants who study in exact
science/engineering faculties trust systems’ recommendations more than those who

study in social science and humanities faculties.

We also found that students who are higher in the openness to experiences trait will
be more likely to adopt PLE features in comparison to students who are low in the
openness to experiences trait. We found that there is a positive correlation between
openness to experience personality traits and the willingness to adopt PLE features
(r=.34, p<.01).

It is important to note that regarding the willingness to adopt advanced PLE features,
the results did not indicate that participants are not willing to adopt advanced PLE
features, but the answers were more heterogeneous. We believe that our survey did
not fully understand or was able to grasp the nature or architecture of the advanced
features of PLE and that more examples needed to be provided in the survey. This
research has academic value in supporting higher education professionals with the
implementation of PLE by guiding the essential features that must be incorporated to

achieve a successful PLE experience.
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Virtual Programming Labs (VPL) is an open-source plugin for the learning
management system Moodle, that enables students to write and test code in a
virtual environment. enhancing programming instruction. The paper explores the
benefits of using VPL in programming instruction, including improved student
engagement, increased learning outcomes, and enhanced feedback for
instructors. The challenges instructors may face in implementing VPL are also
discussed, as well as future research directions in this area.

We have implemented the use of VPL over the last 8 years in various courses,
such as CS1, Data Bases, Functional and Logical Programming. The author
presents data collected from CS1, with over 500 students per cohort, and
highlights best practices for designing VPL activities that align with specific
learning objectives. The paper concludes that VPL is a promising tool for
improving programming instruction in both traditional and online course
environments.

VPL, online learning, CS1, programming, student engagement

Virtual Programming Labs (VPL) is an open-source plugin for the Moodle
learning management system, that enables students to write and test
code in a virtual environment, enabling faster feedback and more efficient
learning. It has been increasingly used in higher education to enhance
programming instruction, particularly in online learning environments In
this paper, we will discuss the benefits of using VPL in teaching computer
science in higher education, the challenges of implementing VPL, and
best practices for designing VPL activities. We will also present examples
of successful VPL implementation and future research directions.

VPL contains a basic IDE with no need for installations or configurations,
enabling students the capability to run their programs on their own devices
without the need for installing dedicated software. Integration in Moodle
enables: Easier management of submissions and evaluations; Integration
with Moodle gradebook; No need to download files, to run and evaluate
code; Allows control of the assignment environment. In addition,
evaluation is easily customized including the building of test cases. There
is also the capability to identify code similarity (plagiarism). At present,
over 35 languages are available, with the ability to easily add additional
languages/versions at the local level.

Using VPL provides several benefits for both students and instructors in
teaching computer science in higher education.

e Improving student engagement: In traditional programming
courses, students may spend a significant amount of time
debugging code and troubleshooting errors. VPL provides a more
interactive and hands-on learning experience, in which students
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can write and test code in a virtual environment, allowing for faster
feedback and more efficient learning. This can help students stay
motivated and engaged in the course.

Success in reaching learning outcomes: VPL can increase
student success by providing a more flexible and personalized
learning experience. Students can work at their own pace and
receive immediate feedback on their progress. Instructors can also
provide customized assignments and resources based on
individual student needs. This can help students achieve better
learning outcomes and retain more knowledge.

Enhance the quality of feedback provided by instructors: In
traditional programming courses, instructors and TA’s have limited
time to provide detailed feedback on individual assignments. With
VPL, instructors can provide real-time feedback on student work
and easily identify areas where students may need additional help.
Learning to build and use test cases.

Helps develop reflective / self-assessment skills.

While VPL provides many benefits for teaching programming in higher
education, there are also several challenges to implementing VPL.

Technical: VPL requires a reliable and secure virtual environment
that can support the needs of a large number of students.
Instructors need to work with their institution's IT department and
particularly with the unit maintaining their local LMS. Instructors
need to have the appropriate technical expertise to set up and
maintain the VPL platform and troubleshoot any technical issues
that may arise.

Pedagogical. VPL requires instructors to design effective and
engaging VPL activities that align with specific learning objectives.
This can be challenging, particularly for instructors who are new to
using VPL. Instructors also need to provide appropriate resources
and support for students to ensure that they can effectively use the
VPL platform.

Administrative: Instructors may need to work with their
institution's IT department to ensure that the VPL platform meets
the institution's security and privacy standards. In addition, there
is a need to ensure the correct enforcement of institutional policies
regarding online learning and data management.

To address these challenges, there are several best practices for
designing VPL activities in teaching computer science in higher education.

Instructors should align the VPL activities with the specific learning
objectives of the course. This can help ensure that the VPL
activities are effective in achieving desired learning outcomes.
Instructors should identify the key skills and knowledge that
students need to acquire both at the course level and the individual
topic level and design the VPL activities that focus on these areas.
Instructors should also provide appropriate resources and support
for students to ensure that they can effectively use the VPL
platform. This may include tutorials, technical support, and access
to additional resources such as online forums. It is of utmost
importance to provide clear instructions and guidelines for
performing the activity in addition to the overall use of the platform.
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This will tremendously help reduce frustrations and confusion
among the students.

Instructors should design VPL activities that are engaging and
interactive. This can help keep students motivated and interested
in the course. VPL activities can include gamification elements
such as badges or rewards to incentivize student participation.
Instructors can also design VPL activities that encourage
collaboration and peer learning. For example, activities where
students work in pairs or small groups to solve problems.
Instructors should assess student learning to determine the
effectiveness of the various VPL activities. This can include
formative assessments such as quizzes, assignments, or focus
groups, as well as summative assessments such as exams or
projects. In addition, students should be encouraged to use
reflection techniques to evaluate their own performance.

In advanced courses, instructors can incorporate real-world
examples that can help students see the actual practical
applications of various concepts that they learned. This helps
students stay engaged in the course in addition to developing
essential skills needed for entry into the workforce.
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Evaluating pedagogical shifts and their impact on students’
learning in the American medical school program at the
Technion

Abstract

Following the accreditation process, the American Medical School (TeAMS)
program at the Faculty of Medicine at the Technion, Israel Institute of Technology
is transforming. The transformation is designed to promote greater student
engagement with active learning, facilitate the coordination of courses that cover
many topics within the domain of knowledge, and reduce the instructors’
workload. Here, we report the results of a longitudinal research aimed to evaluate
a techno-pedagogical transformation in four courses in the TeAMS program and
their impact on students’ learning and instructors’ experience. We compared two
student cohorts (2023 and 2022) in four pre-clinical courses. The 2022 cohort
used traditional, lecture-based pedagogies while the 2023 cohort implemented
Problem Based Learning (PBL) as well as a new Learning Management System
(LMS) called Lecturio. We also conducted a focus group with course coordinators
to evaluate the transformation from the instructors’ perspective. We found that in
three of the four courses the transformation improved students outcomes as
measured by final exam scores. In addition, most instructors were positive about
the technological changes and expressed a willingness to continue using this
teaching method in the future .Our results show the positive impact of the
transformation in the TeAMS program. These results further demonstrate the
importance of alignment between the instructional design of the course (i.e.,
teaching methods and use of educational technologies) the domain of knowledge,
and the course’s learning goals.

Key words: Problem-Based Learning, Learning Management Systems, Medical Education,

Active learning.

1. Introduction
The COVID-19 pandemic and the transition to Emergency Remote Teaching it forced (ERT;
Hodges & Moore, 2020) challenged higher education institutions in many ways (Hadi Mogavi et
al., 2021; Stohr et al., 2020). These challenges were amplified in the context of medical schools
where students are expected to move from the pre-clinical parts of their program to their clinical
studies, training in hospital wards regardless of the format of teaching and learning. Thus, the
accreditation process, which all Israeli medical faculties are undergoing, intensified the need for

the development of advanced teaching and assessment methods.

To cope with these challenges, and similarly to other institutions worldwide (De Almeida et al.,
2022; McCoy et al., 2018) the American Medical School (TeAMS) program in The Faculty of Medicine at
the Technion, Israel Institute of Technology, has extensively revised its educational approach for teaching
pre-clinical medical students. These efforts included rethinking of curricula, course design, and the use of

educational technologies to promote active learning in the program.
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One way to implement active learning in medical education (Johnston et al., 2021; Neureiter et al.,
2020; Saxena et al., 2009) is through Problem Based Learning (PBL). When PBL is used in medical
education, learners are presented with a simulation of a clinical case and are required to apply what they
have theoretically learned. This suggests that they are encouraged to integrate and synthesize different
subject matters in a context that simulates their future practices (Davis & Harden, 1999). When problem-
solving activities are used in medical education, they promote learners' understanding in a variety of
areas, and develop skills such as critical thinking and problem-solving (McCoy et al., 2018). Implementing
PBL as part of the medical pre-clinical curricula enables the meaningful integration between theoretical
knowledge and its application in the world of medicine (AlBuali & Khan, 2018). Additionally, PBL can
increase students’ involvement and motivation for learning (Viswambaran & Shafeek, 2019).

Here we present the results of the integration of active learning in the TeAMS program at the
Technion. Active learning was introduced through the extensive use of PBL and the integration of a
medical-domain specific Learning Management System (LMS) called Lecturio.

1.1.The current work: Research questions and hypotheses

The current longitudinal research evaluates the techno-pedagogical change in four pre-clinical
courses in the TeAMS program at the Technion. The research compares two cohorts completing the same
coursework, each cohort with a different course design covering the same content. Our research
questions are:

e What is the impact of the integrating PBL and the Lecturio system on students’ learning
outcomes in four pre-clinical courses?

e What were instructors’ and course designers’ perceptions of the techno-pedagogical
changes in the different courses?

We hypothesized that the shifts toward more active teaching and learning methods will improve
students outcomes, as measured by their final exam scores (H1). We further hypothesized that the
techno-pedagogical changes will be perceived positively by instructors and course designed because they

will reduce the workload (H2).

2. Method

2.1 Pedagogical shifts
1- PBL integration into curricula - The PBL activity was introduced in four courses: Pathology,
Pharmacology, Microbiology, and Introduction to Clinical Med (ICM). In each of course, students

received preparatory readings, videos, and quizzes via the course’s LMS system. Then, in class,
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students worked in groups of 5-6 students on a clinically-based case and asked to suggest a
diagnosis and a course of treatment. At the end of class, each group presented their work in front
of the class.

2- LMS — Lecturiol is a digital LMS that provides digital content in the medical professions to
students and operates similarly to other LMSs such as Moodle. Lecturio is designed for medicinal
professions and includes many built-in domain-specific resources. Lecturio includes more than

7,000 videos 20,000 recall questions, 4,500 QBank questions, and, 1300 textbook articles.

2.2 Research design and participants

To answer RQ1 we used a pre-post between-subjects design comparing learning outcomes
in four courses of students from the cohort of 2022 (n = 26) before introducing PBLs and Lecturio
with that of the cohort of 2023 (n = 22) when these changes were implemented. Participants are
students in their second year of the TeAMS program.

To answer RQ2 we conducted several discussions and a focus group with the teaching
coordinators of the four courses. The focus group was recorded, transcribed and analyzed for
emerging themes Teaching coordinators are faculty members or teaching clinical professor who
teach and coordinate the four above-mentioned courses.

3. Results

3.1 Learning outcomes

Table 1 presents final exam scores comparing the two cohorts for all four courses. As seen
in the table, for three out of the four courses, there are differences in favor of the 2023 cohort. For
ICM, however, there were no differences between cohorts. Notably, here we compare only the
first exam taken by each students, since grades from repeated exams are not yet available for
the cohort of 2023 and we wanted to keep the two cohorts equivalent in that respect. Since the
variance is not equivalent between the two groups [Box’s M (10, 9461.28) = 46.18, p < 0.001], we
conducted non-parametric tests to see if the differences between cohorts are significant

Table 1. Means, SDs and Ns for two cohorts in four pre-clinical medical courses
The cohort of 2022: The cohort of 2023: Mann-Whitney U

Lecture-based Introducing active tests
teaching methods methods
ICM M = 66.62 M = 64.55 U =309.00,z = -
SD =9.79 SD =10.60 0.73,p=0.46

https://www.lecturio.com/ !
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N =26 N =22

Pharmacology M=67.12 M =91.99 U=77.00"z=-
SD =21.50 SD =6.50 4.97, p <0.001
N =26 N =22
Pathology M = 63.08 M = 82.36 U =168.00"*,z = -
SD =22.80 SD =18.44 3.25, p = 0.001
N =26 N =22
Microbiology M=72.08 M =84.14 U=277.00,z=-
SD =21.22 SD =13.96 1.32,p=0.19
N =26 N =22

As seen in Table 1, in Pharmacology and Pathology the differences in exam results are
significant and in favor of the 2023 cohort. In Microbiology, despite the observed differences in

means, the difference is not statistically significant.

3.2 Focus group: Content analysis

During the focus group session, coordinators and coordinator-assistants of the four courses
for the 2023 cohort were asked to describe their experience teaching using PBL as well as the
use of Lecturio. They were also asked if they will continue using these methods the following year.

Initially, the effort is needed to move to the new platform as well as to recruit learners to the
method of learning through PBLs. One major theme that emerged regarding the use of PBL was
its suitability for the nature of the classes and that the positive effect it had on students’
participation in class.

The feedback regarding Lecturio was mixed. For both Pathology and Microbiology the
platform was perceived very positively and the coordinators expressed their intent to continue and
use it the following year. According to the pharmacology coordinator, however, Lecturio did
include a lot of domain-specific information, but the course required a finer granularity of
information, which required students to find other resources such as a textbook. Similarly,
according to the coordinator of the ICM course, the course’s requirements were broader in terms
of their scope and the number of disciplines and thus they felt the the Lectorio platform was less
suitable for their purposes. They reported they do not intend to use it the following year.

4. Discussion

This work evaluated the integration of active teaching and learning pedagogies and

educational technologies at the TeAMS program in the Faculty of Medicine at the Technion, Israel

Institute of Technology. In terms of learning outcomes and gains, we found statistically significant
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gains in favor of the cohort that used the new techno-pedagogical methods compared to the

traditional teaching method. These differences, however, were found in some but not all courses.

Furthermore, perceived gains were associated with the coordinators’ teaching experience. One

course in particular, ICM, did not show a pre- to post improvement in grades as well as a negative

experience reported by the coordinator in the focus group.

Our results are consistent with the vast literature telling of the positive impact active learning
has on students’ learning in general (Deslauriers et al., 2003; Freeman et al., 2014) and in
medicine in particular (Johnston et al., 2021; Neureiter et al., 2020; Saxena et al., 2009).
Moreover, and beyond the overall positive outcomes of active learning, our results demonstrate
the importance of the fit between the domain of knowledge, the learning goals of the course and
its organization with the selection of teaching methods.

One important limitation of the current work is that the comparisons we conducted here
included the use of PBL as well as the introduction of a domain-specific LMS. Thus, the current
work does not enable us to say what was the unique contribution of each of the components.
Future work would be helpful in evaluating the different components separately.
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