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Background f5. Game Development £ Identified Strengths €©

® New interfaculty Master’s program in Biomedical Graveler is a web-based game engine and development platform for 2D online | | The following aspects were most frequently highlighted positively in the UEQ =

Engineering (M.Sc.) at the Karlsruhe Institute of multiplayer role-playing games [1], enabling direct access without local (Fig. 5), in our own questionnaire, and in verbal feedback from students:

Technology (KIT) brings together students from diverse installation and supporting real-time interaction between multiple users in a shared B Intuit boarding during th H Distribution of Answers per Item (UEQ)
linguistic, cultural, and academic backgrounds with virtual environment. The platform integrates game mechanics with learning ‘ntditive on hoar mgﬂ u:mdgb ethsy?]_c r:on?us conservative/innovative —
varying prior knowledge and learning needs. management system functionalities and communication tools, creating a digital Il.rJ]-Engrfa?[inngs?sre;oreersepciceuityy& deeplgngzbility tltnfﬂfnd/lygrler;dly B —
: : : : : : unattractive/attractive mm - =
@ Lecturers of the interdisciplinary lecture series “Trauma Ltﬁr:nslr;g 5 ::tigtziscggqhsaﬁa;ier};gz %? em ree:|et§;gunn:t§”:av:§ aar:sx:tlve, linear structure (easy to understand, learn, and reliable) cluttered/organized [
Science: Blood, Emergency Medicine, and Surgery” 9 9 P Y- B E _ terial that fost impractical/practical —
come from accident research (DEKRA, a German ® Avatar and perspective taking: Players experience the game world from their tngag;ng f(:.outr.se raterial that 1osters confusing/clear E—
technical inspection and expert organization), prehospital customized avatar’s perspective, which supports active, hands-on learning student motivation Doesnlrt]?nfggfeeggg;%ﬁg E—
lI:Emerdgt?[_ncyGMedlcal Ser\élcf:e (Wﬁrk]cersh Se}rr]arlta]rc\ ® Free exploration: Open maps with interaction points that reveal content step by . O”g_':_al abstrticttgame eIeT_ents with a deﬁgﬁﬁaw?ﬁé%%et?@%t{?ﬁg — —
KglrJIZrl?hlcng:nuﬁircr:rilszn’lsgpitgrzgvleerin% t)g(f:iI:Ig: Orfo m step, including text, images, video, or quiz items. positive aesthetic perception not secure/secure o
_ _ _ _ C : @ Support for self-paced, independent unpleasant/pleasant - S
techno|og|es for hemostas|s, pathophys|o|ogy of b|ood’ @ NPCs: Non—player characters prOV|de information and tasks as;r?chronous Ieparning reflepcted by uzuallleadirl:g edge  mmmmm— e
ftransfusmn medicine, and minimally invasive surgery in ® Collectibles & achievements: Items and achievements drive goals/ motivation completion times ranging from 15-90 min unlikable/pleasing  mmm S
infants and young children. _ o _ . 40 min). indicating that student complicated/easy  —
| @ Multiplayer & communication: Concurrent players can chat and start video calls (mean: 40 min), indicating that students bad/good  m———

@ To support students’ entry into the sensitive topics of engaged with the serious game according obstructive/supportive

biomechanics and pathophysiology of injured patients, Game Content m to their individual learning pace and prior conventionalfinventive s —
the serious game Graveler (based on [1]) was developed knowledge, while also offering the slow/fast mmm —
ar_1d i_mp_le_ment_ed to enable se!f—paced learning aligned The serious game guides students in the role of a paramedic intern through the potentiall fqr students to expand the unpredictable/predictable —
with individual interests and prior knowledge. complete chain of emergency care, from the ambulance station, to the prehospital game within the course context. not Interesar;gr;i/:;tzrf;ﬂgg w000

DldaCtIC SCO e & GOaIS (@/j incident scene, into the hospital shock room, and finally inside the human body: 0 Narrlatlve framework |_ntegrat|ng bl

p ® Ambulance/ EMS station (Fig. 1): Introduction to emergency medical services, n:ultulo_le I?‘ctures, chre]ltlngda) coherent difficult to learn/easy to learn S
P e : : including structures, vehicles, equipment on the ambulance, workflows, and initial storyline ("common thread") across dull/creative  mmmm E—
- Interd_lsmp!lnary coqtextuallzatlon across engineering, decisiong-makin tasks P the interdisciplinary lecture not understandable/understandable E—
medicine, biomechanics 9 ' series and supporting thematic annoying/enjoyable  pmmm e

® Immersive narrative learning to enhance student ® Prehospital accident scene (Fig. 2): Following an emergency dispatch, continuity despite the involvement mim2m3m4 SmEm7 D —
engagement and motivation [2] studgqts respond t_o a car—pedegtnan goII|S|on, analyze achent blomechanlcs of different lecturers. Fio 5 o,
® Suitable for het - p | cohorts with and injury mechanisms, Abbreviated Injury Scale (AlS)/ Injury Severity Score g. °

uitable for neterogeneous international conorts wi (ISS) assessment, fracture mechanisms, head injury criteria, and initial treatment iti p
varying prior knowledge of a polytraumatized patient according to the xABCDE approach. I m prOvement Opportu N |t|eS %0

@ Supports self-pacc_-:-d, 9ompetency-based, a_md @ Hospital shock room (Fig. 3): After transport, students perform a structured Qeillinl bl [Pl Pl sl e & IR TR il MEEBILIGE

exploratory learning in asynchronous settings patient handover and engage in interdisciplinary clinical reasoning for trauma Navigation on the Game = Integration into the tutorial |

@ Scaffolded learning pathways through narrative assessment and emergency management in the shock room. Map . Ir]-persdc')ntoTbciardmg m.CItUdeS the tutorial

progression and multi-modal elements ® Inside the human body (Fig. 4): Students are “teleported” into the human _ (Cl)r;tirr;enallah?ntesc urer assistance)
® A bridging tool between various topics covered in the circulatory system, where they explore the physiological basis and ) ) - NI
lecture series, as well as between theoretical lectures and pathophysiology of bleeding and hemostasis within the cardiovascular system, Stimulation and difficulty Y Dbvelsiiearion Of [k e . .
applied clinical reasoning including blood function, clot formation, and coagulation processes as responses level = Tasks at higher taxonomic levels (e.g. with decision paths)
to severe injury. ' ' ici . ' ' '
® Promotes repetition & reinforcement of core lecture jury . E.edrcelyeld Iearnllng efficiency Estai\bl.lshr.nentfof a rt]ransp?rent constructive alignment
content " . idactic integration = Optimization of orchestration
_ I m plementathn & Eval UatIOn 6_>T< * |n-person onboarding enables independent use of game
@ S_erves as an exchange _and netV\_/orklng_ platfc_)rm fc?r | o = Use of asynchronous gameplay time
first-year students, fostering peer interaction, orientation, ® The lecture, which was limited to 35 master students, reached full enroliment for
and community building its first implementation in the winter semester 2025/2026. D : : & C I : Q-
@ Embedded in a blended learning framework, combining ® Game was first introduced during a synchronous in-person session, where ISCUSSIOn onclusions ==
seriqus gaming, adaptive learning, and inclusive access students received access credentials and a short introduction to login/ gameplay. ® UEQ results show a high standard deviation due to the low response rate (<10 students).
for diverse learners ® Throughout the semester, students could play the content matching each lecture A more comprehensive evaluation with a larger cohort is planned for the next semester.

Resea rCh Qu eStIOnS ..n topic alongside the course in an asynchronous manner. B Graveler demonstrates strong potential as a motivating serious game for supporting

= ® To support peer interaction, an FAQ section and a chat room were implemented. asynchronous learning in higher education.

@ Can a serious game serve as a thematic.integrative ® Evaluation was conducted using the User Experience Questionnaire (UEQ) [3] @ The game supports the reinforcement of trauma science content through interactive
element to address the challenges of a highly as a standardized measure of user experience. learning while strengthening connections between different lecture topics.
heterogeneoqs .StUde.nt Cohor!: Wlth d|Verse prlor. . B Add|t|0na| items from own questionnaire [1] were inc|uded’ especia”y on [ TO maXimize |tS educational effeCtiveneSS, further improvements are needed in
knowledge within an interdisciplinary lecture series in ) _ _ “v ‘qation. task varietv. difficulty balanci d feedback hani
Trauma Science? perceived quality, successful elements, and aspects needing revision. navigation, task variety, difficuity balancing, and reedback mechanisms.

. B Open-ended feedback and oral comments from students were also collected to ® The initial implementation SuggeStS that Graveler can help address the Cha"enges of

@ How do students USe the SCrious game Graveler, aqd itati heterogeneous student cohorts by serving as a thematic bridge across interdisciplinary
what recommendations for improvement can be derived complement the quantitative results. . . .

. _ trauma science topics. Ongoing iterative development and evaluation will further
from this? ® Both game use and evaluation were voluntary and anonymous. strengthen its educational impact.
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