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1 Introduction

Augmeenied realiy {AR) s & tochmodogy in which a user's veew jor vision] of the real world i emhanoed or
nugrrniee] witly mabdivhenal informates gresralm] Do & compubes nesded, The Fohasesmprna may take
the [oem of Inlsls, 03 remederesd puowleds, o shalimg oslificaticss, AR sl a user o work wath aml
exarmise real S0 ohjrtis, while preeiving sdilims] informatios slsad ihose ohjects. In oonfrast Boovind ual
realiiy, augmenied eality brings ilie compuier imio ibe “woebl™ of b mer raiher aban immersing ilbe
st i Db workd of chie eusi i frilef 1'-|:-h|||l|.||rr-.1.|l||-'||| RUFECTY, Fejumir aeel miaislAnanee of I"l|H:|||-||"|. St
farldws sk ficatem, saw] infemor design are scane of e Larget applicabiom dosnains for AR, For examgee,
usimg AW A sgeon may kave images of Y A-derived melels overlsil on B=r view of & patiesd during
suggery 1o help ddentily malgnam tisue o be pemoved, or sasitive heslthy areas 1o svold. A mochanic
may odeerrye diagnisie of masdrnance daln whole epiong & complealad plomalale, st of
airvradl esegine, o ks sevaell svnarky, AR oould provele o nemibomsl peantisg deves whick allows
ihe mewhamic o jdeniily engises composenis, Opee sleniifed. oo line dsia for il componend. sach as
erfrmmaiess, masmlaciares’s speciffosiems, and epair prosabures. may b= reinevad and dispdayed oo top
of o Bzt 1o the feal fjsr

Im our appercach §o sugmentod realdly we combdme comguiber-generaied graphiEs wilh a live vides
signal 1o prodhuce an enkaord view of a eal soene, which i@ then displayed on 8 standan] video monitor,
In order for monitor basad augmesaed reality 1o be cffetive, the peal and compster-geneeated (virtual)
alspeein of Lhe sovafcminsnl sl Jo mevrfalely el elidine bl each oblier ansd L pop=ries ool il
wysbomn s abevices musd b pecursiely muulelsl, e, a key goal of AR = b blemd together resl-workd
obijeris and representations of virtual entities, making them practally indistimguishalde oo the user. The
sy ool Ulims Wlliisiss l||-1|-1:|ri|l adi @ biimleer of (actoss includsmng

. ke gunhiy of 1he cvqmpiilor grapliss,

STEM LEARNING BY MEANS OF MOBILE AUGMENTED REALITY.
EXPLORING THE POTENTIAL OF AUGMENTING CLASSROOM
LEARNING WITH SITUATED SIMULATIONS AND PRACTICAL
ACTIVITIES ON LOCATION

G. Liestel, O, Smerdal, O, Erstad
Universty of Oslo (NOR AR Y)

Abstract

We have found awseles explong dighal technalogy & suppen rich snviroamenis Tor sxpariendsl
lwaning and shaed inguee der sciencs sducaton, Thes ae twe emergent remds that challengs
curnent undentanding of shaed envirenmenti: One B the meiging of resl snd vitual weilds 1o
preduce new envirenmaents and vis wslzations wisere phyiical ard digesl objects co-#xit and can b
interpreted & hybrids in real fme, The other & the merging of embodied expeiences at feld trips with
the actiities in the scienoe classreem to preduse fun engaging. ard reflectie expeiences_ Further_
thiess snvins nments e inherently socsl, feclEsting dislogue sndiscial gochangs, We report fiom an
wxpElimEnt with sfusted s olrione in a3 Gth grade science class. The resulls @e promizing in tfems
of sludent engapgemant snd studentl’ abilty o connecl expeiisntisl learning to curiicular dubjech on
rrary leve b

Keywords: STEM leatning, s2uated leaining, sfusted simulstion, mobile sugmented realty. climate
change, eFvitehmenis| isues, mokiles learning.

1 INTRODUCTION & BACKGROUND

There s ncemed atention in sducation research fo impreve STEL leaning by conre cting classieom
achvities with deld wips, for deing eg. ebsenvations and dsta gathering in the local visinity of e
sehool This sy ceull s ipreved efvile imental seaieness. 3 TEM relevance nd &g ag ement iwith
studerds. For sducationsl and media essaich, advances in mebils computing, semary inpul and
locative media creates new oppoduniies for detigning ard studying sdusted learning that B
conbecty simed Both by lecation (e.p. ot sike clese to he school). and mobile sugmenied resity (eg.
providing STEM relate d tasks and s imulatisns )

The sithor have desigred and developed and wer tssted & dynamic 30 and vaually ich sfAuated
simulatisn of elimate change, which & shared enline Ter a greup of studenis, 5o they may inquite and
dacins consequences of climate change on a specific boation. The simulstion and means of
communication b implemented s & mobBe sugmenbed reslity application iunning on & mobile device
{smariphones snd obleis) that taoes sdvantage of sams oy infeematen abeout pad Rien, meement, and
o e ntation.

Tapgethe: wilh & STEM teachst we designed & pedigapeal plan for wing e app i 1B clussicom
and during a feld wip te gather scpeience about new sebs of constraints and potential capacities o
exnnecling sxperiental and experimental lesrning o curiculat gosk. We evabuted this approsch with
& full class of Gtk grade 3 choel childran

In the folawing we will descibe The chnolgical platfaim imcolved. We also provide video analyss of
the en-sibe tHal In sddifen we comsider ecamples frem thel decumemiaSon and communieatisn
activity em location and how thes e wete reused and cescorstiucied in the goup pressentations. Finathy,
wie explain these stivite m the contet of sdwated leasnng appioschel. snd dicini how heis
theores may adjai te appropristely accourt for such leaining activilies ard apphcations of mabils
media. The paper ends with a discussion of impBcations for cuniculum design and supgestiors fou
ko duch espeimments may enich owr opportunied for adwehcing collaboration amd problem sabkeing
that & siuatmd and snriched with STEM representations and sther ressurces,
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ErE Ay DS BRmebad Thas s



E;"l:.-l f LI"-||I.|.| '.!ll..i':llll

SrEen

-

[he interactive 'l|l.r.li.l|| Ju:;ll'..'lllr-.'l rrealiey

wyilem For slage peeflormunce baved on -

thir e |||.'ul|-'-;i.'-. of LIWWH positon and Performeer

Blurtocth remoie controll The position B

indormation of the actor is obisised & Lp oy I

l:.'-r-ll.l._._l_ll the antenna tag carried by b e j ——

actor and the signal basve station |lL|. rd | I

o i e age. 5pa ial ellectn can be | |
ered through the Bluetooth meodwls : A

sccording to the actor and rendered a1 ihe : E I':'-lﬂl

relevant [ocation on the wereen, which bas § Fourtmd® e

|

EII:'.:1II-r consEadmens, The L R ] has &

o -.'ll |.rr|.'|j..-||'| ill I'-rJ| |il J.I

applica-tions, which can preswent s better

I.II"IJI Jl.!.:.:llll'llll'lJ |'|-J.||'.'r J-r'rl-l'l

ZM WSH Zarzadzanie 2018 (3), 5. 279-296

Artykul przeglaydowy
Review Article

Data wplywu/Received: 25.08.2018

Drata recenziidAccepted: 13.09.2008/20,09, 2018
Drata publikacii/ Published: 30.09.2018

Zrodla finansowania publikacji: srodki wlisne

DOT: 10.5604/01.3001.0013.0068

Authors” Contribution:

{A) Study Design (projekt badania)

(B) Data Collection (zbieranie danych)

{C) Stanistical Analysis (analiza statystyczna)

(D) Data Interpretation (interpretacja danych)

(E) Manuscript Preparation (redagowanie opracowania)
(F) Literature Search (badania literaturowe)

mgr Tomasz Bekus""**
Akadewiia WSB

WYKORZYSTANIE RZECZYWISTOSCI
ROZSZERZONE] W MARKETINGU

THE APPLICATION OF AUGMENTED
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Streszcrente: Na podstawie prreglydu literatury w artykule opisano rreczywistosd roe-
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cjonalnodd. W dalszej cagici tekstu praytoczons wybrane prayklady praktycznego wyko
rzystania AR eraz ich zastosowanie w dziatalnodcl marketingowej. Zaprezentowano takie

by Nintendo. Let’s take a look at a few of the top-rated free PC games, according to Tech Radar and PC Magazine, across a range of genres. You fight in competitions with up to four players, and the ultimate goal is to knock your opponent out of the arena to score points. MORE FROM QUESTIONSANSWERED.NET Brawlhalla The “brawl” in
Brawlhalla pretty much says it all for this fighting game that is similar to the popular Super Smash Bros. Increase your team's sales performance in every customer meeting and maximize online sales. Photo Courtesy: @LeagueOfLegends/Twitter The game rewards careful tactics and good teamwork and is always free to play, but if you want to keep
your character after a week or add any special features and enhancements to your game play, you will have to pay a fee. Photo Courtesy: @officialpes/Twitter The “Lite” version of Pro Evolution Soccer is free and gives players access to the Online myClub and PES Matchday Mode in addition to playing in Local and Co-op Matches and honing their
skills in Training Mode. “A valuable addition to the library of anyone setting out on their virtual journey.”—Dr Rab Scott Head of VR, Nuclear AMRC“A well-presented introduction to advanced visualization technologies, which will provide readers with an informed overview of this fast-paced, high-tech industry.”—Chris Freeman, Augmented Reality
Technical Fellow, University of Sheffield AMRC“Filled with excellent, imaginative information that will inform both experienced and first-time readers alike. Practical Augmented Reality is worth reading not only for its wealth of data and research, but also for its insights into the markets and opportunities ahead of us. Show value early and speed up
sales cycles. Read it in order to understand our new world.”—]Jaron Lanier, Author of Who Owns the Future and You Are Not A Gadget Preface Part 1 Introduction to Augmented and Virtual Reality Chapter 1 Computer Generated Worlds Chapter 2 Understanding Space Part 2 Understanding the Human Senses and Their Relationship to
Output / Input Devices Chapter 3 The Mechanics of Sight Chapter 4 Component Technologies of Head-Mounted Displays Chapter 5 Google Glass and Related Augmenting Displays Chapter 6 Fully Immersive Displays Chapter 7 The Mechanics of Hearing Chapter 8 Audio Displays Chapter 9 The Mechanics of Feeling Chapter 10 Tactile and
Force Feedback Devices Chapter 11 Sensors for Tracking Position, Orientation and Motion Chapter 12 Devices to Enable Interaction with Data Part 3 Applications of Augmented and Virtual Reality Chapter 13 Gaming and Chapter 14 Architecture and Chapter 15 Science and Engineering Chapter 16 Health and Medicine Chapter 17 Aerospace
and Chapter 18 Education Chapter 19 Information Control Chapter 20 Telerobotics and Teleprescence Part 4 Human Factors, Legal and Social Considerations Chapter 21 Human Factors Considerations Chapter 22 Legal and Social Chapter 23 The Future Appendix A  Bibliography Appendix B Resources Format On-line Supplement ISBN-13:
9780134702445 Availability Show order information for Pearson offers special pricing when you package your text with other student resources. Some teams and stadiums are only available with the paid version of the game, but fan favorites like FC Barcelona and Manchester United are included. Smite also features a rotating roster of free
characters that can be permanently purchased with in-game currency or bought in packs with real cash. Well, one of the best parts about the game is that you can play with your friends — regardless of which platform they have, PC or gaming console — so get ready for some “friendly” backstabbing. Functional diagrams and photographs clearly
explain how these devices operate, and link directly to relevant theoretical and practical content. Practical Augmented Reality thoroughly considers the human factors of these systems, including sensory and motor physiology constraints, monocular and binocular depth cues, elements contributing to visually-induced motion sickness and nausea, and
vergence-accommodation conflicts. The game is played from a third-person perspective, making combat feel much more dynamic. If you're interested in creating a cost-saving package for your students, contact your Pearson rep. PC Gamer rated Smite an 86 out of 100, with particularly high marks for its arena combat. In this game, you must
coordinate with your teammates to destroy the opposing team’s base. View PDFVolume 98, January 2022, 103597 rights and content The most comprehensive and up-to-date guide to the technologies, applications and human factors considerations of Augmented Reality (AR) and Virtual Reality (VR) systems and wearable computing devices. Practical
Augmented Reality is ideal for practitioners and students concerned with any application, from gaming to medicine. The game dumps you into a world with 99 other players, where you engage in a free-for-all battle until only a single player is left standing. If gathering resources, building structures and shooting at your enemies is what you look for in
a game, Fortnite is the game for you. Beginning with a Foreword by NASA research scientist Victor Luo, this guide begins by explaining the mechanics of human sight, hearing and touch, showing how these perceptual mechanisms (and their performance ranges) directly dictate the design and use of wearable displays, 3-D audio systems, and
tactile/force feedback devices. Steve Aukstakalnis presents revealing case studies of real-world applications from gaming, entertainment, science, engineering, aeronautics and aerospace, defense, medicine, telerobotics, architecture, law enforcement, and geophysics. It concludes by assessing both the legal and societal implications of new and
emerging AR, VR, and wearable technologies as well as provides a look next generation systems. Photo Courtesy: @Brawlhalla/Twitter Smite Smite is another popular MOBA, this one with its champions being gods from ancient pantheons and classic myths. Photo Courtesy: @FortniteGame/Twitter Even if you aren’t playing with friends, it’s easy to
find a match to join, and the game is highly addictive. Aukstakalnis ©2017 | Addison-Wesley | 448 pp Format Paper ISBN-13: 9780134094236 Suggested retail price £44.49 Availability Computer Vision (Computer Science) User Interface Design (Computer Science) Photo Courtesy: eclipse images/E+/Getty Images With the world still dramatically
slowed down due to the global novel coronavirus pandemic, many people are still confined to their homes and searching for ways to fill all their unexpected free time. Think that sounds bloodthirsty? If you’'re worried about what a gaming hobby could do to your tight budget right now, we’ve got you covered. Don’t expect to master the complexities of
this game overnight, but the action starts as soon as you click the “play” button. Readers will find clear, easy-to-understand explanations, photos, and illustrations of devices including the Atheer AiR, HTC Vive, DAQRI Smart Helmet, Oculus (Facebook) CV1, Sony PlayStation VR, Vuzix M300, Google Glass, and many more. Matches take place between
five-person teams that focus on destroying their opponents’ bases and towers. Screenrant gave this fighting game a “Very Good” rating. League of Legends League of Legends is one of the most highly played multiplayer online battle arena (MOBA) games available for the PC. League of Legends uses a freemium model where characters rotate weekly,
and certain extras cost money. The game also continues to make an effort to perfect the fan-favorite Master League mode. It brings together comprehensive coverage of both theory and practice, emphasizing leading-edge displays, sensors, and DIY tools that are already available commercially or will be soon. The fun of gaming gets even better when
you find games you love that you can play for free on your PC. Each character has its own set of weapons to use during a match. Photo Courtesy: @SMITEGame/Twitter Pro Evolution Soccer 2018 Lite Pro Evolution Soccer (PES) is one of the bestselling video game franchises of all-time around the world. This book sets a frame around that which isn’t
framed. May the knowledge he shares empower you to help create a truly fantastic new future!”—Brent Baier, Creator of the Peregrine Glove“Mixed or augmented reality is a grand frontier not only for computation, but for how people experience their world and each other. Fortnite Fortnite is arguably the most popular of the Battle Royale games to
hit the tech world in quite some time. Each year, new editions don’t necessarily offer many new features versus previous years, but they do tend to introduce gaming improvements like better dribbling and player responsiveness. Like League of Legends, Brawlhalla engages in a weekly rotation of playable characters, but you can always purchase your
favorites using in-game currency you collect as you play. If you have an interest in this exciting new technology, this is a must-have resource and an enjoyable exploration into this brave new world.”—Roy Taylor Corporate Vice President for Content and Technology, AMD (Advanced Micro Devices)“Steven Aukstakalnis stands on the ever-changing
edge of the virtual and augmented reality world. The game does provide opportunities to earn game currency as you play, which you can then use to purchase champions. Visualize product options and variants in an easy way and convert prospects into customers fast and close deals more efficiently. When it comes to escaping the real world and
killing a little time, it’s hard to beat the magic of some PC gaming. Drawing from a rich history in the industry, he is able to share a clear understanding of the technologies, products, and ideas that will reshape the way we work and play.
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