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Laser Welding of Plastics

Ben Campbell, Ph.D.

Associate Professor, Department of Engineering
School of Engineering, Mathematics and Science

-

" Introduction

The collaboration between RMU and
MECCO began in 2017 to investigate
the process of welding plastics with
modified marking systems containing
high power lasers. RMU is using
MECCO facilities to conduct welding
research to assist in the
commercialization of this process
and technology. This collaboration
has involved 31 students, mostly as
paid interns, resulting in 14 student
internships for credit, 3 honors
theses, 3 masters theses, and a PhD
dissertation research topic for an
RMU Lecturer. MECCO is a small
company which has hired 7 RMU
engineering alums during this time
period as application engineers,

sales engineers, service engineers,
software engineers, and production
SUPETVISOTS.
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Transmission
Welding

Incident Laser Beam

Transmissive Layer

Absorbing Layer

To weld, the parts are clamped under
pressure while the laser is absorbed
at the interface between an optically
transparent and absorbing plastics

to create the weld seam. The melted
plastic expands and mixes to create
the weld then cools to a solid in a few
seconds after the laser exposure.

Robert Morris University

Portable Mini-
Welding System

RMU students designed and built a
portable mini welding system to take to
trade shows, conferences, and
customers. It will debut with live
demos as part of a MECCO/RMU laser
welding workshop at the Penn State
Innovation and Emerging Plastics
Technologies Conference in June 2023.

Thermal
Monitoring

The surface temperature of the plastic
can be monitored with a thermal
camera during experiments to better
understand the heat absorbed by the
plastic. The goal is to stay below the
threshold for melt on the top
transmissive surface, but above the
melt temperature and below the lowest
threshold for decomposition on the
absorbing surface.

Surface tam
rampir

/

Taguchi Process |
Optimization

A Taguchi process can be performed
to look at 3 processing factors with 4
levels using only 16 combination to
reduce the number of tests for process
optimization. Three samples of each
combination were welded to get an
average behavior. Upcoming shear
testing will give weld strength and find
the optimal parameters that produce
the strongest welds. The selected
parameters for the unfocused 1064nm
laser are the laser power, speed of a
single line pass and the frequency at
which the beam is wobbled back and
forth to increase weld width along the
weld line. Samples will be sent to
Penn  State Behrend’s  plastics
technology program for a more
detailed material analysis.

Level 1| Level 2| Level 3 | Level 4
287TW | 276W | 256W | 235W

Parameter

Laser Power

Laser Speed 12mm/s| 14mm/s| 16mm/s|18mm/s

Wobble Frequency| 500Hz | 750Hz | 1000Hz | 1250Hz

Conclusions

This partnership with MECCO has
been supported by over $300,000 in
direct funding from MECCO and grants
from the State of Pennsylvania and
with over $100,000 of in-kind
donations. It has provided research
and industry experience for numerous
students and has been a pathway to
employment for many RMU alumni.
MECCO and RMU Engineering plan to
continue to grow this partnership.

Carnegie
Science Award

This project was recognized with the
2022 Carnegie Science Award for
Exemplary Educational/ Corporate
Collaboration. Current and former
interns attended the ceremony.

Scan the QR code
to see the video
produced by the
= Carnegie Science

E Awards
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Introduction

The sufferer’s (receiver) perception of the

compassion giver’s motives is absent puton sta,
2014)

1)The appraisal process may determine the
actual responses of the observer s s parer 2012)

2)Not only voluntarily personalized behavior is
involved, but also forcible and impersonalized
institutional behavior (zucker 1987

Other-orientation (concern for others) and self-
orientation (concerns for oneself) coexist in

the person engaging in prosocial behavior e
Dreu & Nauta, 2009; Vaish et al., 2018).

Research question: How does a sufferer's
perception of the compassion giver’s
motivation affect the sufferer's subsequent

N

-
y,

Study 1 Results

Figure 2 Other vs. Self-Orientation

~ Study 2 Results

Table 2 Analysis Results

Other-orentation and self-orientation lnes Variables Emotional Affect-based trust Job satisfaction
| b SE b SE b SE
Frustration 01 08 06 07 01 07
Grief -18 n -1 10 -20 n
Perceived other-oriented | 1.34** 10 1325 08 ek 09
motives (POO)
perceived self-orlented 62" 09 -61%" 08 62" 09
matives (PSO)
Expected compassion (EC) 11" .05 A2 05 09 .05
POO x PSO g3+ 19 1.8 16 98*** 19
POO x EC 23 10 21 08 23 09
Self-oriented and other-oriented compassion are PSO x EC =21t Ul =L AL =L
. . POO x PSO x EC 37 19 18 a7 30 19
independent and coexist.
Figure 3 Model Results Figure 5 Interaction Plots
JE— 5
The sufferer's
parcaived sif. E 48 .
oriented é 4 H
compassion
535 3
w
HZ: b=.08 5§ ° - 2
H3:b=-01 g 25 g
The sufferer's | &2
bymiipieiel} + The sufferer's emotional s
oriented compassion Hi:b=.22%* | engagement '1

But the three-way interaction was significant (b
=-.26, p<.05).

Figure 4 Three-way Interactions

experience at work?
& S
Figure 1 Theoretical Model
The sufferers
11 Silree’s . atiadingl,
oriented compassion i+ and remmmlmes

Table 1 Summary of Studies

Pilot studies (1.2) ‘TExamine whether the motives in compassionate acts are more

Collected compassion ¥ EaCA o

stories (l l]lllt, business How sufferers’ i i i + motives
) related 10 their experiences of compassion.

= o-<(1)Higeberioizinones i Ling 1: 1= 97, p > 5
g orguaa
E vt (Y Highelimnitmoie Low| - Line 2 1=4.00, p <001
H arguae Line3:1=3.5,p< 1
b o {} Lowlaial s it
g argaz , .
.; 4 (vl Low | Lined:1=.45,p> 05
H arguae
i
£
W

When peeceived self-criented
s hgher, low

st nay eohence the
Ive impect el

Examine the role of the sufferer’s perceived self-oriented vs.
g o the sufferer’s

positive experience at work.
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Conclusions A

QO Sufferers are not passive recipients of
compassion. Understand compassion

appraisal from the sufferers’ perspective
(Atkins & Parker, 2012).

O Self-oriented motives may comingle with
other-oriented motives in any instance of
compassion, which does not necessarily
compromise compassion’s efficacy.

Practical Implications

Q It is ok for employees/organizations to
have self-oriented motives for engaging
in compassion as long as they also have
high other-oriented motives.

U For employees/organizations with too
much emphasis on self-orientation, it is
important to bring in other-orientation.

O Cultivate and convey feelings of empathic
concern when displaying compassion
interpersonally and when designing and
implementing compassionate systems
and structures.

o e
) n
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Demonstration of a Semi-Automated Workflow for
Subject-Specific Human Digital Twin

5
PANTHER

Anu Tripathi’?, Sushan Nakarmi', Yaohui Wang’, Rika Carisen’, Adam Sokolow?, Ryan Terpsma?®, Chad Hovey?

'Robert Mormris University, ‘University of Wisconsin-Madison, *Sandia National Laboratories

Competationsl head modeling Is o powerful wel for understandng the mecha

nlama, risk sssesament, and itigation of taumatic bealn injury (TSI). High ana

tomical veriations among ladividusis hinder transiating conciusions drawn from

studes based on populetion svirsge modes. The gosl of this study s 10 develop

a nascent workflow for autcmated and perscnsiized miltery TEI assessment

nhk*x can provide more inaight inte the specific location of Injuries within the besin
by conaidering & perscn's unigue brain anstomy
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Conclus and Future Work

+Our simulagons show thet iIndividus! snatomicel variations leed 1o sppecdimately 30%
varishilty in strain and strain mtes magniiudes in the entive brain, and approdmately S0%
vaciabity in RO specific strains

*We have deveicped a semiautomated workfiow 1o generate subject spedfic FE models foe
mT8I predicgon

~Curment work focuses on stomating the enthe workfiow and providing en cpensowroe
platform for FE modeding and prediciing mTEI rlak

*Future work alns 10 lovestigate the eff ect of different anatomical features on MTEI risk (head
size, skull shepe, gyeification) 10 understand the level of detalls required for accurate sTSI risk
assesame

~This effort alns 10 peovide sutomated and efficient patient spedfic care 10 the genersl
population
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High Resolution MR Imaging and Finite Element Modeling of

Porcine Optic Nerve under Tensile Stretch

Anu Tripathi'2, Yijen Wu?, Walter Schneider?®, Rika Wright Carlsen’
"Robert Morris University, *University of Wisconsin-Madison, *University of Pittsburgh, “University of Pittsburgh Medical Center Children’'s Hospital

Introduction

Lack of efMcient dinicel treatmants after aumatic optic nerve Inju
rles (TON) resclts in neady 30% of the victima left bind in the Injred
eye To Improve this outcomae, we need 10 ngrove our understandng
of the bloenechanical response of the optic nerve (ON). Cummently, we
have Imited knowledge of Te micre stiucture and mechanicsl be
haviour of tssues Iy the optic sarve. This study sfma 10 investgate

1. The micro-etructunsl smangement of seurcnsl busdles (Tascicul)
eod the swrounding connective tissoes in the optic nerve uaing high
resciution magnetic resonance ineging (MRT),

2. Tha defoemation and fallure response of the ON using high resciu
thon MR under stretch and fialte sleoent (FE) modeding

The acquired MRls are used 10 develop a detalled 30 FE model of the
porcine ON thet ls valideted sgainst experimental stretch dats and is
used W Investigate ™e response of the ON under vaumetic lcadiag

Background
N

r

Coal: Image 1he newronal and conaective tissue pathway from the
optic nerve beed 1 D optic chiasm and devalop & 30 finfte element
model 1o Irvestigate the blomechanics of ccuar rauma

“05m ~0dw “is
Opti Nerse Auces! Ban e Aee
(ONRAr bt | Moconcabe) Wi cuc s

Experimental Setup

A)

W Cuslom experinenta atform aliows Toe A

siruitaneccs MR imaging while streching the ON

*Device consiats of o cantbever tube and rod §
which s conmected 10 & stepper Mmotor and a §

linear actuston convolled Ly Acduno
micocontroller  for  displacesnent-comiclied
stretching of the ON

“Sections of the device within the scannes ae §

ulkt entlrely of scn-megeetic materiels

~ON sample Is submerged In Fombiny ol 10
prevent sample delwdition and 1o reduce
imaging anifacts ot the ON suface

~Flaed ON s housed withia & sagle chamber and
clemrged walag custom designed clamgs

Imaging Results

2w

<High resolution MR imaging of the ON (29 e x 29 pn x 29 pum)
Unstreched ON images provide the micro-structure of the newrosal tundies (Tascicull) end the

sumounding connective tissuve

Thasue

o)

MR images ot Gfferent sredch levels show the locel deformation of the fascicul and the connective

Computational Modeling

Dursl surface

Comective Uasuw  Neuonal Tiesoe

B e W o g Pl 3 oy Sy Ut

e .
LA IURE RE BRI EEI/ S
" !

v § - ropd —~—
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» . - e

can e = a1l

S e e dke ='a nwe a

) as e ¥) v

—
*No. of elements: 2.15 millon
+SReofON.Smmx 32 mmx 32 mm
» Boundary Condition: Displacement
controlied stretch o1 0.1 mn/sec
w20 m
'T?IYT‘!.'MWUM’:M"M T By Wvin of ol Ani G Mnlunds g 774 DE0U) TR0

tanad from | e 1.2 3 Weny Sawiel of ol wealiy Dptehats Vi S 1790 DI EDISLED
Conclusions and Future Works

-We developed an MR compatibie test setud and pr 0l 1o Imege the ON under stretch

=The Mgheesclation images show the beanching In fascioudl pathway of the ON for the fiest
time walng M

~Cumen work focuses on MR Imaging of the ON under tansile stresch 10 slucddate the fallre
reapoose of the ON scb-atiuctives

=The 30 FE model s Deing valdated ageinst the stretch experiment and the validated model

will be used 10 study the mechanicel respooae of the ON under treumatic lcading for
Improved design of Interventions after TON
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Introduction ’/éupp orting CIS Cyber Scholars\‘ Proposed Evaluation
The Co: and Information :
S Em‘:fg; 2 watior Faculty-Student Mentorship
sstablich the CIS Cyber Scholars Model
Program to equip low-income,
academically talented munitf Joant
ﬂ;-“]f!@! t“’-:::’—“’ 5t“d‘_’—“ﬂ*—" with i'l’r_h Professional
cnsira financial need wi B I I 3
the financial, academic and Development gsn{:;:!nt &mmﬁgﬁﬁmmt
practical support to advance into
STEM careers or graduate school. Difi'{;r::int i wm *Evaluators will
N conduct forus term cutcomes in

Objective 1: Eecruit 30 low-
income, acadsmically talented
undergraduate studends into

the CI3 Cyber Scholars

Active Learning
Component

Objective 4: nsttutionalize
effactive practices to support
transfer students which promote
their success in computing
majors and careers.

‘This material |5 basad upon work supported by the Matlonal Scsnce Foundafion under Crant Numbar 1 B-E458. “&ny opinlons, findings, amd conclusions or
Presented at the 2023 REG Expo @BRMU reommerdations axprassed In this maierial zre those of the 2uthors) and oo POt PeCRssarly Ferlct the views of the Natoral Science Foundation.”



The Wicked Problem of the Global COVID-19 Vaccine Rollout
Aleles Rebela (Georma Institute of Technology), Anna Abdulmanova (RSBUS, Robert Morns University), Ellyn Frotz

Research Question and Context

Broad Eesearch Question:

= How did COVID-19 vaccine makers
make sense of their rols o It.epu.nhunr.*
wamons stakeholders?

Sensemaldng:
= Companies need to make senze of
= It i a socially constructed process of

Comrtext:

- 'I'he'ﬂm?m-igpudﬂnirﬂluw:mtn
admance theory of sensemaking becanse it
iz 2 wicked problem:
= The issue has no precedent:
= It iz constantly changing
= It involves many stakeholders
= These is oo indication of a dght ansorer

(Carnilles, D00E)

Method:
= An induetive mulople-case sindy

Methods and Data

Background Theory - Relevant Literature
= Weick 1993 & 1995; Gicia and Thomas 19946; Magtlis 2005; Liaidi: and Cheistianson 3044
= Dmutbon and Dukerich lWl;HltdldeEhnlleBﬂEhunmﬂi&m}T;Ginil#nrmlﬁ

Corporate social responsibility and staleeholder management:
= Mitchell o o 1997, Pater and van Lierop 2006; Basn and Falarzo 2008; Carroll and Shabana
2010; Scherer of o/ 2013; Bundy = 272013

C3E commumication:
= Morsing and Schultr 2008, Grant and MNybery 201 1; Castello o &/ 2013; Crane and Glozer 2016
Theoretical Model
Factors:

» Smategic and fnancial considenations
. o i ratioeal idant
Achn = Power and other characterstics of staleholders
.'.r.n'l'n.l'l'.:ﬂl'\n Sathing
= Izsoe at soke

EENTE o 4 Py ."‘Z'W-"'
ey i “
J._|| o
.w'rw:: h‘i.

|I.u|.l| t-uh.ll

Eey elements:

= Slow loop (blue): Companies make sense of
“who they are™ in the pandemic and enable
action: major decizions about vaceine: and
official commmniration

= Fastloop (green): Companies respond to
specifie staksholder fredback

= Iterating between dam anakbpsis and theory : Cnmpﬂmes in the E-‘h.‘ld!.l’ = Undﬂsunﬁ.ng ulgl.lﬁn.tmml
demelopment " Ma-for-poofit priceg enaded S S £l senzermaking dorng the COVID-19
Friritized inferess af’ custness. dwes T L ——— pandemic iz usefnl beyond the pandemie
EEE R L .
Data: o B o st deal with COVAX — resisted 3 MoIemnos ] mmﬁ#‘hw _— . as mf:u.t Et-ﬂ.t:gll.'ﬂlﬂtl mwu:hd
= Sample: Four COVID-19 vaccine makers puashibasck Froen B o shipment debis Ty I'-*.-i.rim. - s il yplny - Dﬂlllg_wlfh mmn:nﬂ'r I:hl.l:l.g:l.l:l._gl.‘ll‘l
= Fubbicly arailable data feractnent identisy) conflicting expectations of multiple
- takeholders is 2 new normal for all
EumP:n}- press-releases . o Non-Fror-peolin paceng enode v omered peiceng moded l . =
= Financial reports (10-k, 10-q) = Proritmed inreress of customess o *  Priocnzed intereses of investors and companes
= Conference calls with mmestors e LB
= SR and ESG reports @ . ::pr i ConmsicEtion b @Pﬁ:ﬁr :ﬂ‘m’Ht n'-;lllﬁple i:I-:u:h'rita— This b was 5 ted by
L ] hrasie =y q’ﬂil:r A il -
- Socal Media (Twitter) » Fhelneng alenmty s eesule of sepeansd Hepeaed pushinck feom key Franklin & Marshall College through a
* Time period: Jan 2020-May2021 gusshbeck fren invesmss stk edoddess (U gy aned srvesioss) Hackmman scholarship for Ellyn Fritr

= Introduced a double-loop model of

* Response to stakeholder Geedback
depend: on how companie: make sense
of “who they are™

= Companies’ interpretation of “who
they are" evoloes as they get more
feedback from different stakebholders
and adjust their actions and
communicafion 23 a response

C3ER commumication and stakeholder

= Obeerved sipnificant heterogensity in
communication and in how companies
responded to stakeholder feedback

- Prnp-usuiﬂl.ltp-nlﬂ)h:\mrmeuly
communiration would alloor for a widex
mange and 2 moze flexible response to
stakeeholder faadback

Presented at the zox3 REG Expo @RMU




Data Poisoning Attack Against Wearable Artificial

= The research presented in this
work focuses on a label
ocn human activity recognition
[HAR) systems.

= The effectiveness of a K-
nearest neighbors (KNN|-based
defense mechanism in
combination with a hybrid
data collection model apainct
the proposed attack is also
assecsed.

proposed attack

Abriginnl Nmhreart

Wreawrred Tarst

We empirically evaluate the
effectivenecs of the proposed
attack and defensze
mechanizsms.
Implementation: Mulb-lager
Percepiron, Decision Tree,
EFandom Forest, and XGHoost
in a blackbox setting.

Suli-lager Fercepne

A

e e ]
s - '%:,J E?N“c's w32 Intelligence Systems
Abdur R. Shahid*, Ahmed Imteaj+, Peter Y. Wu*, Diane A. Igoche*, Tanhidul Alam* Secure
L *SIHS3, RMU, +5IUC, “L3TU Shreveport Intelligence Group
- N/ «, Results
L]
Intrﬂ d“ctlnn Methnd.s PLHED T LR THE Gl 55 ER TR IERET AFTEE SFFE IHL THE I3RFFRER SUCLURACE DM T POISOMELD DA TAYET (04 S )
HadiEs Witk K=" {M%1
. . rakel R d’ Ln.I:-r_:I 1-'I_I Do o s .'-i |
. Data ooi ing attach We present a 1.E__'h-|=_-'l-ﬂ1PPl'ﬂ-§ kel IJ.mu;u el :TIT T!l”““lgmr_:,-n m.-.- Pl | T = T I:PTQI{]H L
| POIEORD attack for multi-class sensor- = ML ol U R L n
manipulate the data used wtu . | HAR systems E o ns | & | m | | o
machine learning algorithms . R 5G| 45 | 2= 37
mislead or degrade their We extend K-Nearest Neighbor T LR L
performance or create bias in (KINN)-based defensze
their cutput. mechanizsm to evaluate the

recognition process.

Conclusions
= The open structure of HAR systems allows adversaries to inject poisonous data to disrupt the

= The paper investigates the label-flipping data poisoning attack on wearable-sensor-based HAR

systems.

Sehavior Anakmiz
Hratkcan

Skl Sigralure - Sacarily

ool ~raining

Ederty ad Yiodth Cara
Ay Mzuiachinrg

Deranse
Mo

Limaksase:

SGIHZII'DEH corirbndler:
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Introduction Applications Meta Quest 2 Next Steps
In June 2022 the Academic Virtual Feality and cther Expanding Virtual Reality (VE)
Medis Center received a grant memtﬁ:h.nnluglg are L technologies in a classroom and
from Unity and Meta Immersive becoming central to a range of i residential setting at RMU has the
Learning to support virtual industries glokally, but especially ¥ ! . b potential to add unprecedented
reality learning with the Meta here in Pittsburgh - from J 2 depth and breadth to our campus
Caest 2 Head Mounted Display professicnsl sporis and medical e B W learning anvironment:
[HRID). simulation to real estate. 1
= Granting students access to real

We are happy to share with . and virtual spaces
:tETEtEdﬁrﬂﬂa'_:;hﬂtf VR HAS THE POTENTIAL TO ?mimh;mbﬂ - Expanding imagination,

aining provided mity » creative thinking, and problem
implement VR in the classroom - faculty, students and staff. solving skills. F
everything from "Why VE? to N .,

how to design 8 university course
using VE development - like the
Create With VR curriculum.

L -~
v ™

Providing inclusive access to VE
hardware and the Unity
™ | development environment.

Resources - Regardless of identity,
backeround, discipline, or
New Student R - ¢ TIPS FOR GET STARTED profescionsl objectives

Experiences

Full Dome Display

Resulis in learners who are both
SEVVY consumers and mnovative
producers of the experiences that
will incressingly shape how we all
live and learn in immersive worlds.

Students in Prof. Andrew Ames’
40 Studio [ARTM 1022) exploring
Oculus Go

Students in Prof. Christine Holtz with-vr-for-educators
Digital Photopraphy (ARTM 3300) in
the AMC dome 2.0

Presented at the 2023 REG Expo @RMLU
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. Table #1
Introduction Methods
. ] atratepic tlexbilin Costinner sutistiction
This study aﬂ1:1ns med By l{ltﬂﬂl'i_ltmﬂ the ] Moddl  Muded?  Mwldd  Mudeld  Mudd5  Models
suggest a moderat previous literature, this Conata it EEE R e 3530 356 i 23]
mediation model study suggests a Firm size O 0E3 4 11T
-ﬂﬂdI‘ESSiIlg how internal theoretical framework Latecmal dctession Dot a0t Qapatet gt
integration interacts and tests the proposed Sorategic flexililin: i |1
with information hypothesis using data I ik seith ¢.s.omczs 0113
tE{:hﬂﬂlﬂEY [IT] link with collected from 268 Lenial iclegrrinc 112t
t to uf; . Il link with casomezs
external customers manuiacturing % afsE 20 LIST RASE RIAL i
meet customer needs companies worldwide. Abusted 1 0T e A E S A N £ I NP
mﬂ?l"e .eﬂimentl},r and I JELEEHE b ENE REZUREE LR g hEeE g akiies )
effectively. After conducting = -
e -~ | confirmat i A
ory factor
- ~, | analysis, Cronbach’s . Results )
Fi #1 alpha, average variance '_[‘he rem_:lts of this smdy_ reveal that mtn_arnal _
igure extracted, and integration plays a very important role in promoting
combination reliability customer Sﬂﬁsfﬂ.l:.ﬁ.ﬂﬂ directly and md.ire::ﬂy b}r .
el customer” are checked to verify enhancing the ability to meet customers’ flexibility
‘N integration |_saﬂsfac‘dcnr|, Wm ﬁda]idiﬁes _peeds. s
Stratepic | Conclusions
— ﬂeﬂhi?';; To test the four
IT link with - : hypothesized By combining IT connectedness with external
Dustomers, relationships, customers with internal capability, this study
hierarchical regression provides valuable insights into how manufacturing

Presented at the 2022 REG EXpo @RMU

analysis is carried out.

firms apply internal integration more effectively to
enhance customer satisfaction.
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A cross-cultural analysis of

product meanings in sport licensing
Artemisia Apostolopoulou, RSBUS, Robert Morris University, USA

BHMU

Dimitra Papadimitrion, University of Patras & Yannis Lianopoulos, Aristotle University of Thessaloniki, Greece

Purpose of

Research

1. Te explore whether
meanings embedded in
sport hicensed products are
culturally transferable by
examimng the applicability
of the MSLP scale across 4
countries: Greece [250],
Poland [290), Portugal (101)
and USA [235).

. To test a model using

product meanings as a
predictor of post-purchase

satisfacton and consumers’

intentions to buy and wear

team lhcensed products in
the future.

.

_-4-|!Ill-|_“

Presented at the zoez REG EXpo @RML

Literature

Review

* Sport hcensed products are
carriers of meanings that are
functional, experiential and
symbolic in nature, and haold
value that extends beyond the
products’ uwhhty and
performance [Apostolopoulou
et al, 2010; Ewal: et al.,
2015; Fwon & Ewalc, 2014).

The Meonmgs m Sport
Licensed Products scale
[Papadimitriou &
Apostolopoulou, 2018)
dentifies five sources of
mearnng of sport heensed
products: Experience,
Socialization, Aesthefics,
Personal lustory, and Localfy,
and can help predict WOM
and purchase mtentions.

Consumers’ cultural
background may mnfluence
their perceptions of product
value (Karana, 2010;
Wallendorf & Arnould, 1988).

The context 1 which a
product is consumed could
affect the specific meanings
embedded mn that product
[DeBerry-Spence, 2008).

Study

Participants

N=876 sport consumers who
had bought sport hcensed

merchandice of their favorite
team 1n the past 12 months.

Study participants were in
their majority males (67.1%),
between 18 and 24 [58%)
and 25 and 34 [31.4%).

Main Findings

. The MSLP scale had good

psychometric properties with
signthcant loadings and
evidence of discriminant and
convergent vahdity in pooled
and mmdependent national

contexts.

. The basehne model remained

identical across the four
countries wath all 17
indicators producing
satisfactory loadings to the
mmutial factors.

. With few exceptions, the

proposed relationships were
sipnificant and positve across
all study partcipants,
regardless of their country of

Contributions

* Enrich our understanding of
the value of sport licensed
products by 1dentifying
sources of product meamng
that remain relevant across
the 4 countres.

Guide licensing executives,
especially those of global
sport properties, 1n ther
brand positomng and sales
campaigns, which should
incorporate themes of
emotional connection with
one's favorte team and
special people, camaraderie
armong tearm supporters,
and connection with the
local area.




-

N
Introduction

Soft power has been defined as
the akility to achieve goals using
persuasion and attraction (Iye
2011).

To answer the gqueston, why
some democracies use more soft
power than others, thiz article
turns to a theory based on

.

 Methods

Based on Trunkos [2020), the
dependent variable was created

by

» Separating Soft Power Actions
and Soft Power Resources
(Figure 1)

# Recoding the ICEWS event
data into two categories, either
as a soft power action or as a
hard power action, and then
calculating the soft power
action percentage over the
total power usage (Figure 2

b o

.

-
Theory and

Methods

The theory implies that when
there is the perception of threat,
the political elite creates a
narrative that focuses on
national security and the
country starts to rely on a higher
lewel of soft power in crder to
kalance against the threat.

Using statistical analysis of 29
European democracies, this
article locks at the impact of
peopolitical threat on
democracies’ soft power reliance.

H1: Democratic countries with
more geopolitical threat use
more soft power actions than
countries with less geopolitical
threat.

Figure 1. New Classification of
Foreign Policy Instruments Based
on the Separation of Fecources
and Actions into Soft Power and
Hard Power Catepories

=

l‘.d'

Figmare 2. 15 Democracies’ Soft
Power Action % for the time frame
1995-2010

-"‘|
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4 Results

For the time-period of 1999-2010,
the results revesl that geopolitical
threat i & statistically significant
wariakle which boosts soft power
use.

This result provides a strong
explanation to why Finland,
Austria, Hungary, Germany use a
high level of soft power each year
while countries with lower
peopolitical threat scores such as
Ireland amd Turkey do not.

Conclusions

The finding=s provide answers
regarding countries’ alliance-
building processes a5 well 8=
suggest that the three main
paradigpm= of international
relations, namely Realicm
Idealism and Constructivism are
more compatible than previoushy
stated.

NOTE: This article was first
pubklished in the Journal of
Political Power in 2022 and later
selected to ke part of an edited
book by Gallarotti in 2023 titled
“Alternative Paths to Influence.
Soft Power and International
Politics.™

The book earned Joseph
Nye's endorsement from

Harvard University.

. A
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. It ' ™ FIG 3: Enabling the Entrepreneurial f ™
Introduction Methods Ecosystem Emergence Conclusions
We study how envirommental _ _ B
- - . Forthcoming 2023
enable pecifically disruptive
et Sifte mg obenauent We draw from the y Erelagieal st | Publication in Strategic
regulatory -Ed'rlri:}. ; led to the enfrepreneurial ecosystem ! 5 Entrepreneurship Joumnal
. ' literature, and using strategic Special Issue *
formation of a local ecoprensur . SrdidraFeuni
ecosystem in Kenya and how this network perspective to Friektrare " Emvironmental Change,
process was facilitated by the conceptually map salient fom FrmLL iy Coaiprian Strategic Entrepreneurial
brob role of an i sonal imterorganizational ties, multilevel Action, and Success.”
NGO g engagement, and resource _
; generation. 'x‘"",r 1. This is the first study to
P— ) ) -— R use the external enabler
.Hn_'dn““'“’. ' “““,t'“', : Data Collection: P PP e framework to examine
invoke syt that enabi Multi-level, Purposive Sampling kﬂ:}’ sl E= e T the emergence of
ecological veniure creafion in a Framework — T venture-creafion on a
\_ resource-consirained seffing?® [ systems level.
Marre-love DR e i )
- - Y 2. This study emphasizes
FIG. 1: En TR : b (o it e e ol Sl that the 'Efl"H!r'ﬂEﬂﬂE
r"ﬂHI":'I-I F"IHI o Lo Ammew ol B pnlnt- of the
“External enablers™ are cutside _ (PR et ooy esir entrepreneurial
forces that ‘disequilibriate’ Wicro-Lavel et et - Tes ecosystem can be
envirommental conditions which 'r 'd'E"'hﬁ'Ed atthe
ble venture GO, i : | interaction of external
(Davidsson, 2015, 2020, 2022) ) o forces and strategic
H\ * ’ actors.
. A
e e el
i arem Lk | e R Its "'\I ri"
i it i s e ket esu 2 Hrulu!'rilg Anchor: The
e I Cromey e N Ecosystem emergence is facilitated by two connecting activity of the
R el i e dynamics: anchoring tenant that forms
Tedisdags tew i Tyt . L the ecosystem network.
e RAE e — _ 1) Regulatory Enablement: The “stage-setting” by Three processes:
. — 3*3 o Tmi L= regulatory actors io enable the coordination activities a Micro-level capacitafion
e — Pu— F e of the core ocrganization, or anchoring tenant. b. Mesodevel network
Pl :ln—\.'.:- o . . .
i i RE is carmied out through 3 processes: a) problem mrahun and resource
S . framing, b) priortization, and c) boundary mediation
= ':::‘L".:‘.’*"": configuration. . Advancing wenture
- - sustainability
Presented at the 2023 REG Expo @RMLU




BMU Behavioral Responses to Taxation and Enforcement
ROPERT Mope s |

Zhou Yang, Department of Social Sciences, SIHSS

Abstract Purpose of the Paper Results Summary

This paper develops a theoretical model to Explore behavioral responses to Enhancing tax enforcement discourages

i ; . tax evasion behavior, but does so at the
examine how taxpayers respond to income taxation and enforcement cost of reduced donations to charity if

taxation and enforcement. The study focuses on Investigate the interaction between Upp > 0and Uy, > 0.

tax evasion behavior and avoidance behavior. It avoidance behavior and evasion Enhancing tax enforcement has no

is important to understand how tax policy and behavior impact on tax evasion if U,; <0 and
enforcement directly affect each type of Examine heterogenous responses to UagUap = UpaUgp.

behavior as well as any indirect effects that tax enforcement Increasing the tax rate encourages both
ripple through to the other type of behavior. The evasion and avoidance behavior for
findings have important implications for tax taxpayers with moral costs if U, < 0 and

enforcement. Theoretical Model Ugg > 0.
Increasing the tax rate encourages

. ) ; evasion but reduces avoidance behavior
Background and Motivation Taxpayer’s Problem: for taxpayers with moral costs if U,, > 0

and U,y <0.
Conventional wisdom suggests that 1\2%)( U =V(X)+u(4E) Increasing the scope of deductibility
eliminating avoidance opportunities can st.X=L—t(L—aA—E)—A—pt(B+1)E reduces evasion behavior while
reduce loopholes and increase encouraging donation behavior for
revenues and efficiency. A: donations to charity (avoidance) t_axpayers with moral costs of evasion
Similarly, efforts to reduce evasion are E: underreported income (evasion) if Upp<0.
often assumed to increase the tax base. X: consumption good
These results may not hold depending a: allowable deduction (share of _
on the interaction between avoidance donations) Conclusion

and evasion behavior. - tax rate _ -
Avoidance behavior may generate ’ Evasion and avoidance responses

positive externalities. p: probability of beilng audited Fo tax enforcement are
Behavioral responses to taxation and f: penalty on unpaid taxes interdependent.

enforcement vary across individuals. Tax policies aiming to reduce
avoidance opportunities alter

evasion behavior.

Responses to taxation and
enforcement depend on risk
preferences.

Tax enforcement should take into
account the potential substitution
between evasion and avoidance.

Presented at the 2023 R&G Expo @RMU
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A Spoonful of Sugar helps the Medicine (of interdisciplinary education and applied research) go down!

How two faculty members, in different fields and schools, and in different universities, use an interdisciplinary approach and Disney to educate their honors stude

“For the strength of the Pack is the Wolf, and the
strength of the Wolf is the Pack.” -Mowgli (Jungle Book)
The two courses are taught with an interdisciplinary focus which reflects the variety
of majors represented in our students. Guest lecturers provide content area that
support the knowledge areas of the professors:

Disciplines studied in the Disciplines studies in the Memphis
RMUclass include: class include:

*Storytelling *Psychology

*Pediormance *Sociology

+Art Design *Fandom

*Tourism and Hospicall Manag:

*Engineering *Marketing/Promotion

*Marketing *Strategy

*Cyber Security +Media Studies (disaussions of projects
+Management and Leadership released by Disney)

\
\
l

“We keep moving forward, opening new doors, and doing
new things, because we're curious, and curiosity keeps leading us
down new paths.” -Walt Disney
A Disney Class? How did your university allow such frivolity?

| At RMU, the Walt Disney World class is

an honors seminar dass. Students in
the honors program elect to take a
seminar class and the courses offered
are within a professor’s unique research

. area. | was approached in 2015 with a

request to createa teamtaught courss

. focusing on Disney. | quickly found that
. “Disney; as a whole, was much too large

in scope and narrowed the focus to Walt

| Disney World. I team-taught with
' Professor Nell Hartley from the Business

department. She was a lover of Disney

. and handled the “leadership and
l management” part of the course; while
I

dthe storytelling and fanch

+ sections of the course. Prof. Hartley

retired after that semester and left all of
her lecture notes and thoughts; since
then, | have taught the course solo.

In Memphis, the class is part of the
Helen Hardin Honors College.
Within the school, honors forum
dasses are offered to allow students
to take classes outside of their
traditional major or general
educaticn classes. &s faculty in the
Sport Commerce program, |
regularly us= theWalt Disney
Companyin my marketing and
fandom dasses. Based on my
interest in the company and use of
it in my classes, a colleague
encouraged me to tzach an honors
dass on Disney. In Spring 2018, |
started teaching the dass, and have
been allowed to do so on a semester
basis (some as a 1 hour credit, some
a5 a 3 hour credit) since Spring 2020.
Further, a similar fandom class on the
Walt Disney Class is also being
proposed for me to teach within my
program of study.

“Venture outside your comfort zone, the rewards are worth it”
-Rapunzel (Tangled)
What Is the approach to the material and how does
the course use Disney as the means to teach!

At RMU, honors students are expectad
to cap their honors experience with a
piece of original research or a creative
project. Many of the honors students
find the capstone project overwhelming
and drop out of the program before its
completion. The WDW course provides an
introduction to research by requiring a
substantial (20 page) paper of original
research or an equivalent creative project.
By opening the door to appealing student-
led research in this course, they learn that
academic research, when focused ona
student’s passicn, is exciting and fulfilling.
Research/creative projects have included:
-A comparison of fandoms of Disney
and Apple.
-A aeation of a new Pet adcption themed
attraction (featuring many of Disney’s dogs)
-Many new World Showcase pavilions (Brazl
Russia, Gresce, etc)
-A aitical look at the emotional and financial
value of theming at Disney resorts.
“The impact of portraying a Disney face
character on disordered eating.

At Memphis, honors students are expected
to take at least one honors forum class
during their time at the university. Being a
class based on fandom, | do not require a
book for the course. Instead, students are
required to watch assigned programs on
Disney+ and through the YouTuls channel or
Being a Fan of Disney Podcast that | produce.
The YouTube videos and podcast episodes
feature class discussions and lectures, orvisits
by friends of the class/individuals who share
their fandom for the Walt Disney Company in
its many facets. On a weekly basis, students are
expected to watch/isten to atleast tvio visits
or lectures and produce a disaussion post on
relevant topics. Class time is spent discussing
what it means to be afan of Disney, the latest
news with the company, and/or discussing and
voting on topics such as favorite Marvel
Character and Project, favorite Disney/Pixar
mavie, favorite WDW attraction, and favorite
Disney movie.
In addition to the discussion posts, students
complets two case studies meant to foster
critical and creative thought. Specifically, the
students write one paper detailing what MCU
superhero(s) they identify with and why (paper
available at OR Code balcav), and amother on
how they believe Disney influences fans,
entertainment, and society.

¢+ Studying Disney*

Dr. Cody Havard, PhiD, Sport Commerce,
Director of Bureau of Sport and Lelsure Comanarce.
The Kemmons Wilson Schood, University of Memphis

Prof. Barbara Burgess-Lefebyre, M.FA. in Directing,
Theatre and English professor in the Department of
Arts and Humanities, School of Informatics, Humaniies
and Sodial Sciences, Robert Morris Universey

nts.

g -'-';I;; Infinity end Beyond™
Buzz Lightyear (Toy Story)

Takeaways from a Disney class:

At RMU:
*Knowledge about some effective leadership
strategies — and some that failed. Applying
those strategies to working with colleagues
on projects
*Being emp ed to chase di ~talking
to Disney engineers, performers and those
who focus on Disney without depending on
them for a paycheck
*Leaming the power that storytelling has ina
business and the ability to apply storytelling
in their education, job searching, and lives
*And getting to be the “expert“for every
family trip!

At Memphis:
+Students learm more about the company and
its maryy facsts of operation.
Students are encouraged to reflect on the
ifl fthe \pany on th Ives and
also on society.
* Students engage in discussion-sometimes
critical sometimes whimsical- about the
company.
+Overall, the students hopefully leave the class
understanding what fandom means, and that
if fanclom brings joy to someone-without hurting |
themselves or anyone else; it is generally a good
thing because it increases happiness and
contribution to a civil society.
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Introduction
Marjusna use medically & sl consdered llegal by federml
lerw which clazsifies i n= o Schedule | Drug under the
Substance Confeol Adi [Hanzen, Alas & Davis, 2027
Howewer, siafes individually heve been legalizing it since
HN12 for recrenfional and medical use. The majonty of =aries
in fae Uiniled Sisfes heve legalized medicinal maruana
{Murzman, Geeene, Bigley & Drenkard, 2022) There has
been research conducied with nursing shadents on
recresfional subsisnce use repored. A shody of 4 053
nursing students by Boulion and 0'Connell (2017) reposbed
pasi-ypesr mafuana use by nursing shudents st 18%_ In an
enadier siudy by Baldwin ef al. [2009], nursing shadents also
reported bhal within the past year ey 19.5% experienced
blackouts, £.3% went o claas orwork while under the
infuence, and 3.9% adminizlered patient care whie under
the infiuence of controled substances.

With ries of prescripions and reported use incrensing, i is
ety nursing shudents may also be using medicinal
manuana. However, reseanch B Inciing on the use of
medical manuana, current or poiential, by shudents while
enrolled or planning b eneol in preficersure nursing
progmme. Lise in fris populaion could lead o chalienges for
schodls of using (S0N] such a2 monilorng medicinal
wersus recreafional use, reporting use io cinical ngencies
hazfing nursing shudents for educationsl experiences o
necessary, policy creation and implementxion, and
sdherence tn sinle boards of nursing requilstions and
quidefines.
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i Methods

Pumpoze: To invesSgalke the u=age, or néeres in using,

mediciral merjusna by preeicenzure nursing shdent: b

enable 2chools of nursing (30N bo idendfy policy and

mansgement nesds . A secondsey purpose is b review

pariciparts’ knowledge snd percepliors of medical

mmnhjm-izmmigm.

*  Prelicersure nursing shudents eneclled in or polentinly
ervoliing in undergmdunie nursing progmms

= 36 paticipant=

lrstrument

*  Imvestigaior crealed sumvey

. mﬁmwwﬂhm
uzirg foued-sermafive quesfiors. Perceplionz am
masessed by Liker scale iemes (response sechons are
Sirong Agres, Agree, Disagree, and Etrongly Diagres)

Results: Usage
Plesse see remlls in inbles below relaied (o shudent usage
of medical maruana.

I ezl e s e o) ven e B me e sl b s bt sors
ok
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Results: Enowledge )

Fizlsted fo particizand knowledge of related medical maAuans

paiicr.

» 53.1% were nol sware i their nursing program kad polices
o restrictions relsted o suden! medical maduans uze

v 52 0% were nol sware § divical sgencies misted io ther
rursing progeam had policies or resticlions related o
shudent medical marfjusna use

= 1.7% were required b parficipate in deug testing by their
Tursing progeam

= 97 2% would dizconbrue using medical manuans § i
popardzed ther akilly fo padicpale in the numirg program

B6.1% of respondents ndicaied feir program of shedy did not
incude, or they did no know it i i inchuded, formal educaion
on medical marAuana use. 5% indficaled they strengly agreed
or agreed they undersinod how medical mamuans use was
saddremzed in e schonol relied polices. Plesse see resufts
i inbles below relnied tn ruring shodent inosledge of
medical masusea.

T T

A EIRTL TN F
aluimoils dowcal bamese

|\ heslthare providers woukd da o

/" Results: Perceptions
Relaisd o parficipant perce plions of medical marjusss ue
by heatcere workers:

* 385% shongly sqreed or agreed By were concemed
about dependencainddiction pobential of medical
maruane

= 17 8% shongly sgreed or agreed nursing shudents should
be permifed fo use medical marfuana for approved
medical cond o, 30.6% stongly ngreed or agreed
lipermed henlhcere providers should be permilied and
84 4 % =trongly sgreed or agreed patents =hould be
permited

Given shjent were pardicpamts, ey wers sk szl
about feir concems relaied bo their role and students and
hiow they would be perceived F they used medical

manjana.

* 17 5% shongly sgreed or agreed ey would be
concemed use could influsnce ther sialus in & nuezing
progmm

= 17 5% shongly aqreed or agreed they would be
oncemed aboul padicipating in dinical based educafion
while using medical maruan

= 17 5% shongly agreed or agreed ey would be
concemed aboul rursing instruciors judging or beating
them negabively, 75% that patients would do =0, 3.9%
that classmalkes would do 5o, 77.5% that obher liczrsed

v
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Conclusion

Thi= sursey B ongoing, ard dats & confiruing o b=
collected. Resuls Bws far fough demonsiete polential yms
= concems related o use ik preficenzure ruming shidents
of medical mafuana. The respondents indicale & high level
of knowledge releied fo medical maruans, yet the mejosity
al=o indicale 8 lack of formal educaion. This could indicate
fhat their inowledge i nacoursiely 2o axsessed, or that
fhey are gaining knowledge from source oulside of eir
programs. Fusther rezearch =hould ke conducled on this.
There abso seems bo ke o majorty in faver of use by
shudenk, pafients ard healhcare providers. However, e
majorly are slsc concemed with Ber use by peeres,

nzbruciom, patients and cther providers.
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Introduction Methods Regression Conclusions
The paper examines whether The study uses archival data foom The authors suggest that the
attending a private school has a specialized databaces: f:'::" Eoranle: r—o  |oer advantapec of a private schoo!
pasitive effect on the career . .
outcomes of individuals in the BoardEx - board of members — o i Eﬂuﬂﬂﬂﬂnmﬂyﬂmﬁmm
corporate executive labor marioet [directors) Froats Banaar e | (e factors, such as Ele&tﬂlﬂlﬂﬂl
The research uses data from a Execucomp - corporate sxecutives’ T S S L i networks, better _Eﬂl.:l.ﬂﬂh.ﬂ]!lal
sample of over 500,000 directors compencations :1' ! I.;_.: —t .::: resources, and higher-guality
and B,000 executives to analyze the Compustat - public companiec’ has e i teachers. They also note that the
relationchip between holding an financial satements 1 e 13128 Lates advantages of a private school
undergraduate | graduate degree CRSP - public companies’ stock paiolag R 11k education may be perpetuated
from private universities and CEOQ prices | en through alumni networks and
Compeancations. bl v ed s T3 [ other forms of social capital.
L A Here are come recearch B aar s ]
i i . Crverall, paper suggests that
_‘\ archival dats in these databazes: "'l-,__ _.p"l att _ a private s can
Deccriptive statistics confer significant advantages in
Longitudinal analycic |"F ™y | the corporate executive lakor
Fegression analyzis Results individuals who attend elite
. private schools. The findings have
Figure #2 The study finds that private school implications for policymalkers and
attendance does indeed have a educators who are interested in
positive effect on career outcomes. promoting esqual cpportunities in
- d Specifically, candidates with a ythe labor market. A
private university degres are more
e —_ e — likraly to be selected as directors in
s === ] b M8 .ttended private school on average Bibliography
e ———1"\ = annually earn $1_3 million more Ml If vou want to list your
T — than those who only attended hiblio hera don't
ey AR public universities. Additionally, list this unless they are
1818045 the study does not find that referred in the poster)
=,a08.81 220036 graduate degrees have any extra
oA, 1am 207R benefits in the corporate executive
E77.ES labor market.
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Introduction

The sufferer’s (receiver) perception of the

compassion giver’s motives is absent puton sta,
2014)

1)The appraisal process may determine the
actual responses of the observer s s parer 2012)

2)Not only voluntarily personalized behavior is
involved, but also forcible and impersonalized
institutional behavior (zucker 1987

Other-orientation (concern for others) and self-
orientation (concerns for oneself) coexist in

the person engaging in prosocial behavior e
Dreu & Nauta, 2009; Vaish et al., 2018).

Research question: How does a sufferer's
perception of the compassion giver’s
motivation affect the sufferer's subsequent

N

-
y,

Study 1 Results

Figure 2 Other vs. Self-Orientation

~ Study 2 Results

Table 2 Analysis Results

Other-orentation and self-orientation lnes Variables Emotional Affect-based trust Job satisfaction
| b SE b SE b SE
Frustration 01 08 06 07 01 07
Grief -18 n -1 10 -20 n
Perceived other-oriented | 1.34** 10 1325 08 ek 09
motives (POO)
perceived self-orlented 62" 09 -61%" 08 62" 09
matives (PSO)
Expected compassion (EC) 11" .05 A2 05 09 .05
POO x PSO g3+ 19 1.8 16 98*** 19
POO x EC 23 10 21 08 23 09
Self-oriented and other-oriented compassion are PSO x EC =21t Ul =L AL =L
. . POO x PSO x EC 37 19 18 a7 30 19
independent and coexist.
Figure 3 Model Results Figure 5 Interaction Plots
JE— 5
The sufferer's
parcaived sif. E 48 .
oriented é 4 H
compassion
535 3
w
HZ: b=.08 5§ ° - 2
H3:b=-01 g 25 g
The sufferer's | &2
bymiipieiel} + The sufferer's emotional s
oriented compassion Hi:b=.22%* | engagement '1

But the three-way interaction was significant (b
=-.26, p<.05).

Figure 4 Three-way Interactions

experience at work?
& S
Figure 1 Theoretical Model
The sufferers
11 Silree’s . atiadingl,
oriented compassion i+ and remmmlmes

Table 1 Summary of Studies

Pilot studies (1.2) ‘TExamine whether the motives in compassionate acts are more

Collected compassion ¥ EaCA o

stories (l l]lllt, business How sufferers’ i i i + motives
) related 10 their experiences of compassion.

= o-<(1)Higeberioizinones i Ling 1: 1= 97, p > 5
g orguaa
E vt (Y Highelimnitmoie Low| - Line 2 1=4.00, p <001
H arguae Line3:1=3.5,p< 1
b o {} Lowlaial s it
g argaz , .
.; 4 (vl Low | Lined:1=.45,p> 05
H arguae
i
£
W

When peeceived self-criented
s hgher, low

st nay eohence the
Ive impect el

Examine the role of the sufferer’s perceived self-oriented vs.
g o the sufferer’s

positive experience at work.
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Conclusions A

QO Sufferers are not passive recipients of
compassion. Understand compassion

appraisal from the sufferers’ perspective
(Atkins & Parker, 2012).

O Self-oriented motives may comingle with
other-oriented motives in any instance of
compassion, which does not necessarily
compromise compassion’s efficacy.

Practical Implications

Q It is ok for employees/organizations to
have self-oriented motives for engaging
in compassion as long as they also have
high other-oriented motives.

U For employees/organizations with too
much emphasis on self-orientation, it is
important to bring in other-orientation.

O Cultivate and convey feelings of empathic
concern when displaying compassion
interpersonally and when designing and
implementing compassionate systems
and structures.

o e
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Abstract RMU'’s dedicated Esports center is an ideal
space to to teach introductory physics principles
in an non-traditional setting. This gives our
students a tactile experience that immerses
participants in a sensory adventure that
includes seeing, hearing, and feeling what it is
like to be a racing car driver.

Forces, velocities and accelerations. Friction
and circular motion. Physics can be hard for
students. So we used our Esports suite and
physically realistic racing car simulations as an
opportunity for students to physically feel and
experience the physics of extreme driving
conditions.

Physics of Racing Cars

Imagine as you turn a corner. The car (and
everything within) appears to be pushed
outwards. It isn’t. This misconception and the
role of static friction when drifting can be difficult
for student to visualize. To help students
elucidate the role of frictional forces in racing
cars we made use of our Esports suite with
racing car simulations.

Esports and iRacing

iRacing and Physics Students

Our physics students met at RMU’s Esports
facility on campus and participated in an iRacing
simulator session where we were able to
experience and discuss physics concepts.

Conclusions

The Esports environment provided us with a
framework for exploring different teaching
techniques and the students a framework for
discussing the physics. We found the use of our
increasingly popular Esport facilities to enhance
and enrich traditional class instruction.
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