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Use phagocytosis as a last line of defense
against attacking bacteria

The educational video game environment in K-12 is extensively developed. However,
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once at university, students rarely encounter video games as a supplemental resource in
their learning experiences. Additionally, most of those games are often too serious or
not fun enough to play and engage with the content. Poor graphics, weak playability,
bad usability: we have all encountered this experience at least once with an educational

video game.

Can interaction design students design a game that is educational and fun to play? In
which areas could undergraduate interaction design students be involved when
designing an educational video game? What unique learning experiences could be
acquired by designing an educational video game? What are some challenges for the

integration of educational game design in design education?

To answer these questions, we partnered with a Biological Sciences professor interested
in developing a video game for undergraduate biology students. We thought this could
be both an interesting interaction design problem to tackle and an engaging pedagogical
experiment. To do so, we hired undergraduate interaction design and computing science
students to work with us on the concept and then on the development of a video game

prototype.

Pedagogical goals

With this project, we wished to pursue multiple pedagogical goals for interaction

designers.
Build a game created by students (design and computer science) for students (biology)
Give students an opportunity to:

e work on a real project
e work as a team (design team and multidisciplinary team)

e collaborate with professors from various disciplines (Design, Biological Science,

Computer Science)

Team

From the beginning, the team was composed of 2 design professors, 3 design students
and 1 biology professor. A computer science team composed of 2 students and 1
professor joined a little bit later in the project. With this team, our goal was to build a
playable prototype within 2 months (mid-April to mid-June ). We faced this time

constraint mainly because of students and professors availability, and funding.

Design Process

To create the game, we mainly followed the Design Council Design process (Design
Council, 2015) which is divided into 4 stages: Discover, Define, Develop and Deliver.

This process seems appropriate since this is the process used by our students throughout

https://medium.com/ixda/interaction-design-and-educational-video-games-motivating-undergraduate-students-to-explore-new-ac82dca444db

Interaction Design and Educational Video Games: Motivating Undergraduate Students to Explore New Territories | by Interaction Week | ...

2/11



9/22/2020

their design degree. Throughout the process, we often circled back to an earlier phase as

we completed iterations of our work.

Discover: Understanding Topic, Content and Context

The discover phase started with an extensive literature review on videogame design in
general and on the particularities of educational video games. Then, the designers
learned about biological concepts by reading standard cell biology textbook content. As
designers are not biology experts, it was important to understand the main cell biology
concepts. Also, since we had no idea yet what cellular biology topic we were going to
address in the game, it was also a good opportunity for the design team to identify
biology content that could be developed into a game. We also discussed at length with
the biological science professor to understand the student’s context and particularities
(demographic profile, context of usage and difficulties in understanding the content).
We learned they are mainly women and most are not videogame experts. Finally, we
conducted a comparative analysis of biology videogames. This confirmed two
hypotheses we had:

1. There are not many videogames for students above year 12.

2. Either the the games overly prioritize academic learning over fun or the learning
components of the game are not clear and the focus is only on the entertaining
aspect of the game.

Reading a Cell Biolology Textbook

Define

Imagining the game concept. During the ideation phase, we imagined different game
concepts related to biology concepts we identified as “gamifiable” during our readings.

We also took into account the biology student profiles to identify a suitable concept.

The concept we finally selected was a tower defense game where players defend their
cell to stay alive. Tower defense games are strategy video games in which players defend
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WP CPOTUBOUZ aCBUIWRe WP N BIOUBIOU FBI FBMY BOE TLB/DWY/FTX W JOU F CPOUFYUPQU F
TVSPVOEIOH FOABPON FOU 51 F LFZ CPNVHIBMPCLFQUOFIOHWBVH UOU JTHBN F JT

| PN FPTUBIITPSI PX B CFWFTUBCMIT FTBCE N BIOURIOT B CB\BOLF X U JT FYUFSOBM
FOABPON FOUBCE CAWEFGOTF BHRIOTUCBOWFSB BOE WB/TFT 8 U U JTHBNF X FBNIP

XJN FE W | AQTWEFOT BN FI PX FVESZ 0PN QPOFOUPGIRWI BS- JOUFSPOOFDUFE BOE
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$POCOFQUY/BM BUPO BOE &WPIWUIPO PGS PODFQU 51 F TWEFOT WPPL U F JQLUBMIPCCFQU
BOE EFVIAVRCHE TOFOBSPT MVIAMT HBN F N FCOF BQIDT BOE CBTDVIFSIOFSBOFT 6* " U JT
TBH U FZN BIOM VTHE QBQFSBCE EHIBMEPWPIZCFT X1 IO GTWSE EJID/TIPOT BCE

HFBUZ | AVGFE U F EFVEVIQN FOUPGU F HBN F DPOLFQU

YANTSNVINES BGENVEDCS

4/EFOT U FOTUBSHE WP SFECOF VIFSIOFSELF DPCOFQT BCE U JOLICH BCPVUWITVBMIUVE
51 FZ BMP TBSFE WP NIMUBF U F EX&3-CUHBN F PN CPCFOT
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TWEFQT 5XP EFTHOTWEFOT | AVIFE VT WP WBLF CPUFT BCE WP FFBRDUPOU F UWFTU SFTVNAD
0 VFBWIVTFST X FS- QPTIWVF BCPVUU FHBN F * DIPFEIOHWP U AN U FZN BIOM MBSOFE

U BUU F CAWFZPTZTUAN JTOPN QWY X N BOZ JOFSPOCHDBFE AN FOT'U BUN BIOUBIOB
GBHM CBNBCLF 51 FZ BMP HBYYF VT TFVWWSBMIOTH U'POI PX WP N QBAVFF U F Q8PP
NBIOM ZBER/TUCHU FS ZU N CBNBCDICHU F NAVIAMTBCE GYICHTPN FVIBCIMZ JITVFT

$ HBTHRRNM

YCTBBNMBGHIN' @ CR @/ EEMANGNVA # @)MBDEBSHNMVIS CRAVISSTCOVER
SN! MSINF! ANTHAGR

*OT PSJZFT 5P CF| POFTU X F| BE VEZ N PEFTUFYQFDUBUPOT TUBSJOHU JTQEPHDU 5| F
X1 PNV EFTHOUBN | BE FYQFSFOOF QBZI0HWEFP HBN FTCVUCPUPCF PGVTI BE CHBUFE B
WEFP HBN FCF®F 51 FF  LFZ GDUPSTU BU AFE VT QIPEVDF B TUBPCHHBN F QBPPEQF
JOPO XPNPOU T

" DBN CPVSIF JOHBN F EFTHO 8 FBWEE BCEBT [CPVSIF OHBN F EFTHO W MBSOLFZ
OPCOFQT BOE TURQT WP CHBUICH FEFDLWF HBN FT # BN\BCRIOH G/O BCE MBSOICH X BTU FN PTU
EJ&D/NMO BMWICH- JOU JT S-TQFDU

- FBSOIOHU F CPOUFOU 8 F X FSF BWEPN N JWFE WP MIBSOIOHU F CPOUFOU 51 JTUPPL
N BCZ | PVSTPGUFYLCPPL BCE TVQQWN FOUBVEBEOH QUT TRVEBMWADY/'FTCZ U F CPVIHZ
QPETIPS

$NATF TWEFOUTVQQPSUBOE TVQFSANITIPO 4WEFOT X FS= HWFO DNITF TVQQRPSUBCE
TVQFSAITPPOW | AN BOBH- U F CPN QWYJZ PGIVET BOFX BCE N8BS+ (82HU 51 JT ONPMEFT
BVAl PTUEBIM N FRUCHT UBN CDPPEEIOBUPO CPAIFQUS-GORN FOU CELURVFTBCE XPELT PQT
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7BSFZ PGILIWIFU 8 FI BE BUBN U BUIPN CIOFE BVBSRZ PGILIWIRT U BUBN®X FE
FBO CFSIPOW XPI. WP U FBTWOHU T ' PSFYBN QW JGXFEEOU BV BEFTHORSX U
TUEPCH NTUEBLIPO BCE BOIN BUPO TLININ JUX PVNE | BVF CFFO @SN P EJ&D/NUP BOL FVF

TPN RJ JOHDWTF WP B Q8PG TTIPCBMEPEVDY

51 FTF ®VS®DPST X FS- CRLUEBMP FOTVSICH U JT Q8PHDUBSFYDHREFE PVSN PEFTU
FYQFDBUPOTBCE T PVNE &SN BN JON BMI FOLMTUGRSBCOY. EFTIHORST QMeO0I0H WP C5BUF B
WEFP HBN F

IVV GBG @NEENTIC TMDF T GDHIBSMVICCRAVRT (CMIRADHIUNKDC
V @MCCRAMNVFE @/DCTBBNMBUEINF@ D

" TOPUWE BOPVY POF PAJ F Q8PHDUT TVIDFTT @BOPST X BTU FN BLFVQPAJ FEFTHOUBN
51 PVH U FTLNITPGCEMNEVBMIWYEFOT U FX1 PN UBN X PS.FE POU F &NEX JCH
0PN QPOFOT PGEFTHOQIOHU FWERP HBN F

e ( BNFEFTHO
o *OUFBNUPOBCE VIFSJOUFSBIF EFTHO
o *NWTUBUPOBCE BON BUPO

e G6TFSSTFBII BOE CBPHDUBTTFTIN FQU

-1FX3 VIFSFYQFSFOOF EFTHOFST JOHFOFSBMILIT CPUCPN N PO WP GOE BMKBVSPQ FTF
TLIMIFTBUBVWZ | H NAVFMIOPOF EFTHOFS 51 FFGF JUTFTPN N FOEFE U FEFTHO
WBE \ZQIBMI B Q8PGTIPS THALTPVUBCE CPN QPTFT BOVOEFSHSBEVBUF BN PGIWEFOT
U BU BV CPN QWIN FOBSZ TLIWI

7 GBTMPTDH@EMF D/ZDEEME_RENTHC AD@PTHRC AXCCRAMNF @
DCTBSHNMBUIINFD D

#BTFE POPCTFSAICHU F TWEFOUT BOE FYJUIDWFSAFX TX W U AN U FS X FSN BOZ VIFG/M
BCE VORVF FYQFSFOLFTU FZ HBIOFE CZ EFTHQICHBWEFP HBN F ' JBIU U FZ MBSOFE U F
N QPSBCOF PGVCEFSTUBCEIOHU F POFOUCF®S EFTHOIOHB QBPEVIU 51 TFRVBE U F
TWEFOUT GFEPN F CPOFOUFYQRST WBSQICHBTN VI BTU FZ CPVNE BCPVUU F TVOHTDU

N BUFSBMIP U FZ CPVNE FBDI JWU SPVH BHBN F 4FDPCE TWEFOUTMIBSCFE | PX (PXPS. D
BN VMEJDIQUDBSZ BN *OU FDNBTTSPPN  JUUT VAHUTUCEN EXGSD/NIUP CS-BUF
PQQPSYOILIFT ®SEFTHOFST BCE PN QVUICH TRIFODF TWEFOT WP X PS. UPHAU FS 3 FTFBSD
QEPHDITNLF U JT QGBPWEF U JTN VD OFFEFE MBSQICHPQQPSYQIZ P FYQPTFU AN WP I PX
BV PTUBWEBVX PSE CBPHDT PQFBWF 51 JE U FEFTHO TWEFOUT MBSCFE U BUU FBVIFS
JOUFSEF EFTHO TLIWIBCE JOUFSBOLIPO EFTHO QSIODIQWT X FS- LSBOTESBOV WP EFTHOIOH PG
WEFP HBN FT ' PVSJ  TWEFOUT WBSCFE B HIFBUEFBMBOPVUX | BUN BLFTHPPE WEFP HBN FT
h CPU UVH U FPSZ BOE QROLLF 8 JJ JOU JrPQD TWEFOU MBSOFE U BUPCF PQU F
N PTUCPN QUDBUFE BTQFDLT PGAEFP HBN F EFTHOX BTWP | DU F QBZFSSBD BTBIF PG
GAX $TLT FONJ BMJ CZ CBNBODIOHU F HBN F TEJEEDVNE NVIAVK | VF TUWN BLICH
UG/OW QBz
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VETRGHMBF@ DCCRAVIE@O@MMVF D/IDEEMEDEN HVEDEBSMVICCRIM
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8 | MW O B\WAOHICH EFTIHOIOH BO FEVEBLUIPOBMHBN F X BT B QPTLWYF FYQFSFOLF GSBW
PQJ FEFTHOFSTIOMPMFE *UX BT BO FYOFNWEOUX BZ UP JOLBPEVDF TWEFOT WP BCBERN D
S-TFB9] h BGEEIUESBWE/Y PAJ F TWEFOT 51 JrQ8PHDUX BTBMIP U FIENACH-TUBCE
NBS-HTUEFTHO (8D FZ | BE PWFSX PS.FE PO 51 JTIFYQPTFE U AN WP ERBIMTPQU F
EFTHOSPOFTT U BUBS- EX&D/NIUP SFOMDBU- JOB DBTTSPPN Q8PHDU 51 FZNMBSOFE U F

N QPSBOF PGHPPE CPN N VOIBUPOX | FOXPIXHX ) PU FSUBN N FN CFSTBCE BT XF
N FOUPCFE BCPVF | PX VOEFSTUBCEICH U F DPOUFOUPEB Q8PHDUN FBOTU F EX&FS-OOF
CRXFFOTVIIFIT BCE BIMS-

7 GBEPSDBEEMTR
" TN FOUPORE U JIr Q8PHDUX BTVWSZ O BNWARCHICH 8 F X FS- BOW WP BEES-TT FEEDLWVAM
N PTUPQAJ F O BWAICH-TBTXFFOOPVOFSEU AN BCEX U | ETH UCRICH UF

PU FSTOPVME CF BEES-TTFE X U FBSFSIOFS/FOUPO 8 FFOPVOFSFENBIOM NBIO
O BNWEOHT

" $PN QWY 5PQD 5FB0 JOH6 QWFSTLZ MVEMIPOJFOULBL FT THHOIEBOUTQRDIGD
LOPX MEHF BOPVUU FDPOFCUP B0 X | IO JTQSPCBOM POF PQU FN BRSFBIPOTX | Z
U FF BF TP GX HPPE FEVIBUPCBMAEFP HBN FT®S6 QVFSTIZ MVAMPQLYT 8 F FTFS/FE
BWPTU | PVST®SFBD EFTHOFSPOU FURBN WP SBE U F UFYLOPPL BOE TVQQWIN FOBY
N BUFSBMIIOBEELIPOWP | PVSTPAWOLY/SIOHCZ U F#PNHIBMIDFOOFT QPETIPS ) FX BT
BVP Q8-TFOUEVSIOHU FX | PMEQEPDFTT X1 D X BTCSLIBMP U F TVIDFTTPGU F QEPHU

5| F3H U FWAVPG' VUWPOPN Z SU F 4WEFOT %vF WP U F PN QWYJIZ PAJ F
QMU X F MBSOFE RvIDLM U BUTIN QM UPVE OHCBTF X W PVSTWEFOT POCF B X AL
X PV CPUQEPVWEF TVGEDFOUEXRTLPO 8 F1 BE WP N FFUBMI PTURVWWSZ THOPCE EBZ X D
FCEFE VQUBLICHN P3-UN F U BOX F PSHICBW FYQFDWE " EEJUPCBNE U F Q8PGTTPST | BE
W WBLF POTPN F PQAJ F LFZ WBILTBOE C8PWEF CPOTEFSSOW U PVH UP 1 H  NAVIAMEPHDU
HPBMIBCE CPOOFQUERVIAVYQON FOU 51 FTF WBTL T BOE EFITIPOT S RVE- N BOZ ZFBST PG
FYCFSFOOF WP HAUSH  UBCE JUTO UBB WP FYQFDUWVCEFSHBEVBUF TWEFOT WP N VEEM U RIS
XBZU $PVH

. BOBHIOHU F DPN QWYJZ PGB WEFP HBN F 5P Q8PEVEF TPN FU JOHPG H RvBMZ
CPU  OPAFQY/BNE BOE WIVBNWE WBLFTB NPCHUN F 0 O WP PN QWU PVSX P3.ICH
@EPIZF U FEFTHOFSQEPETIPSTI BEWPCPNN I | PVSTBCE U FEFTHO TWEFOT
FRVIEBCPU FS | PVST 5P FOIVE- UN F JTVTFE F&DFOW X FSTPNNFOEU BUJ F
UBN XPITUWPHU FSIOU FTBN FTCBOF BOEBUJ FTBNFUN F 5N FJIBUBQENNVN &S
RWFSZPCF JOPMFE BCE PGAFOUWBN N AN CFSTEBOUXBIU | PVSTGSBOBOTXFSUWP B
EHDOURVFTUPOWB FN BMEPN TPN FPOF XPSLIOHGPN | PNF

$PN N VOIBUPO#FX FFO %4=THO BCE $ PN QVUIOH4DIFOCF 5FBN $PN N VOIBUPO
JrQFS BQTU FN PTUCS/DBMI BMWACH- WP BEES-TT 4W/EFOT OFFE WP BNIFBEZ QPTTFTTU F
TLIMNNPSCF RVEFE JOEFVWAWQICHU F TLININUP CPN N VOB U FISOPCOFSOT WP PU FSUFBN
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N PN OFST #PU TRUPGIWEFOUT| BE CRWFSX PS.FE XU PU FSEJDIMOFTOF®F TP U FF
X BTBDNY/F Tl JRPOCPU TEFT 51 FZ BWI BE WP MBSO! PX QBPSLIFT®SU F PU FSUBN
X PVNE CF EX&FSFOUBCE | PX U JTCPNAVSE EJIDVTTIPOEVSIOHN FRUCHT " EELIPCBNVE U F
CPN QUUCH TOFOLF TWEFOUT | BE CRVFESCRFOFYQPTFE WP X FRLM Q8FTFOUBLIPOT BOE
DSLIRVFTPQJ FBXPS. X1 O XBTD BWICHIOH®SU AN " QPUFOLBMIPMUPO WP CRUFS
QFBF FVWFSZPOF ®SU JTDVNY/S- T POL JTUP CSBUF B QSPHDUD BSFSU BUFBD OFX UFBN
N FN GFSBHIFTWP OF®F FIOIOH *UX PVNE JOONEFT SPVT BOE F-TQPOTICMUIFT BWOH X U
BEFTCSIQLIPOPE PX N FRUCHT X PVNE OF CPOEVIDUFE BCE BSX | BUQVSPTF *OLSPEVDICH
JIF CSBLFSFYFIITFTUP | ADUBN N AN OFSTVOEFSIUBCE U F SPWTPGBO UFBN X PVME
BVIP OF B Q8PN JIIOH TPMUPO

#NVERRMM 7 GB)R. D/%

%FTQIF U F O BNBOHFT Q8- TFOUFE BOPVE U JTORX FYQWSBLPO X BT B TVILFTTIYMFCEFB/PS
PVFESRBMWIUHBVE TW/EFOT B HPPE N VNIEJIDIQMOBS X PS. FYGFSFOLF X BTB Q8PN JIOHX BZ
WP JOSPEVIF U AN WP STFBSI BOE FYQBCEFE U FBI PS] POT SHBSEIOH QPIFOLUBMBIFS
BU TIOFBOPOEFTHOFSTCBOQVSIVF

0 VSCRYUTUFQT BS- WP FG@0F BCE CBNBCLF U F HBN FN FO BQDT N Q8VF U F WUPSBMBS
OFX VIFST BEE N PS-BQN BUPOT MVIAMT N VTIDBCE TPVCE FGDT 51 JT X NMWIO/NPME B
UBN GPN PVS6 QVWFSIIZT. VIDYHBIN FOUBTX AWEPN U F&OHMIT QBPHEBN 0VS
HPBMITUP | BV B CPN QWRFE BCE WFTUWFE HBN F CZ U F FOE PG

I BIM\V HOOHL CVER

8 FXBOUWP U BOL 4UFQ BAF- VN BZCP $| BORWF 1BBETT , B7BMH #FUD FS. BW FX
4BID X NWH+PI O. POBHVF , AV 7FIN@UWF *TBCAB- PQH YBAE $BP , PAD) P #SBO
#PPLXAWIABN VAM VHP PSU FBIOMWPMFN FOUIOU Jr Q8P 1 PHDUG/CEFE Z

. BO&XBO" ST BCE 40FCCF %H(BSIN FOU' BDVNZ PG JOF" ST BCE $PN N VOQIBUPOT BCE
SFIFBI) 4FSACFT

20BOMER
$TLT FONJ BYJ . ' WX 51 F1TZD PViHZ PG QUN BMYQRSFOLF / FX : PS.
) BSFS1IFFOOBM PEFSOS$NBTTIDT

YFTHO$ PVODM S| FYFTHO1SPOFIT 8 | BUITU FYPVOW %BN PCE SREFVWE
GPN WD XXX EFTHOPVODMPSHVL CRXT PQIAPO EFTIHO Q8PCFTT X | BUEPVOVE
EBN PCE

. D BAV%  $1 FO4 AFSPVTHBN FT ( BN FTU BUFEVIBF WO BCE 0PN

3FF % "BM  #FTUBPXFSYHEOIF ( BNFTPG MbINF 3 REF/FE GPN
| WQr HBNFSBOYLPN GBYIT E BUM CFTUWPX FSEFEOTF HBN FT
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¢ ,QWHUDFWLRQ 'HVLJQ DQGHRXPPWYR  (
. VDEHOOH 6SHUDQR @®GBXERRAUWQWHLUL . F

,QWHUDFWLRQYVR¥LDWLRQ

%S 4QFBCP AN CBOFTB TZTUAN D TPRBMBCE TVTIBICBAOW WX PGIOFBDIPOEFTIHOBCE
JOBSN BUPO 51 JrBQEPEO SVIFBMIIIRVEDT FSUWBD JOH CPUBOM CZ BITICH TWEFOU
BXBI-OFTTBCPVUU F N QPSIBCOF PABLICHVIFSCHAET JOUWP BOXPVOU ERVIAVYQICH B EFFQ
VCEFSTUBCEIOH PGIOEIN BUPOCH BAPVST BCE VIICH T PMIUDGBN FXPI.T WP RBCPBUF
TVIUBIOBOW TPMUPOT *OPEEFSUP BE BCE TVQQPSM FEFITPO N BLICHQEPOFTTPAJ F
EFTHORST %S 4CQFBOP BMP TWEFTU F EFVANRCON FOUPGIOCPVBUWVE X BZT UP WITVBNE
EFTCEICF JOPIN BUPO SD FOPTZTUAN TBCE JOWFBOUPOT X W U FEBVIFST 41 F ®D/TFTPO
GCEXHLCPN N POBWOVFT PGE-GARDUIPO S TRFOUEDS-TFBID  UABD JOH BOE CEBOULF 1O
JOFBOJPOEFTHOBCE OB BUPO B JFDY/F- " TT FJr DPOTUBO NAPLIOH WP X EFO
| FSQFSIGFDUVFT T F JT JIOMBSBOM JOVWPMIFE JO JOFEJIDINOBSY. F-TFBI BN TX U

U QBMEPN N VOIBUPO FEVIBUPO JOBSN BUPOTRFODF QIZ0 PNAHZ BOE PN QUUFS
TOFCCF S-TFBSD FSTTBCE QEBDUIPCRST

| ANTS2NADCS
3PCFSUQWZT B MBEFSTT JR3W JOU FEFTHODPN N VQIZ U SPvH | JTUB0 JOH X PS. BCE
B3 ) FJrD/S5-OU BO BTTIBOUEPEGTTPSJO BCE CPPEICBUPSPAY FYTHOAWEFT
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