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collaboration, 369, 378

contribution, 370–371

design principles. See Technology-enhanced learning design principles

digital capabilities and creativity, 372

flexible environment, 367–368

futures, 410–417

identity, presence, and co-presence, 369–370

inadequate student digital capabilities, 377

inappropriate design, 382

institutional issues, 383–384

issues and limitations of, 376–385

learning communities, development of, 373–374

misuse and distraction, 380

motivation and engagement, 371

negative educator dispositions, 382

negative student dispositions, 378

online technologies and communication, 368–369

plagiarism, 379–380

professional learning, 383

reflections on, 374–376

representation and sharing of content, 370

research-driven and collaborative approach to, 420–422

safety, privacy, and equity, 389–381

technical issues, 376–377

time of, 383

underdeveloped teacher digital skills, 381–382

vicarious learning and reflection, 371–372

Technology-enhanced learning design principles, 385–400, 409, 410

authentic and meaningful learning, designing for, 390

cognitive load and multimedia learning effects, 391–392

collaboration, 394

current state of, 406–409

engagement, 395

environment construction based on intended activity and pedagogy, 391

general pedagogical strategies and principles, utilizing, 393

high-quality assessment and feedback practices, 395–396

pedagogical motivations, 386

plagiarism, monitoring and managing, 396

positive learning communities, fostering, 396–397

professional learning opportunities and support, leveraging, 397–398

rationale for, 392

reflective and vicarious learning, 394–395

student safety and privacy, 387–388

students’ digital learning capabilities, developing, 392–393

supportive scaffolding, integrating, 390–391

technological context, scope of, 388

technology selection, 388–389

understanding and catering to students, 387

Technology infiltration, 415

Technology integration, 1–14

access to learning, 9–10

catering to today’s learners, 10–11

curricula and policy documents, 6–7

drivers of, 2–11

intrinsic desire to improve learning outcomes, 2–3

professional requirements for educators, 7–9

students’ digital learning skills, development of, 3–6

as tantalizing challenge, 1–2

Technology knowledge (TK), 18, 21, 25, 26

Technology Pedagogy And Content Knowledge (TPACK) model, 13–14, 17–29, 66, 88, 94, 133, 136, 145, 406

capacity development, 22–25

elements of, 18–19

limitations of, 27–28

measurement of, 25–27

practical outlook of, 20–21

Temporal affordances, 69

Temporal contiguity, 82

3-dimensional (3-D) environments, representation of, 322–323

3-D Virtual Worlds Project 3.0, 340

Tiki-TokiTM, 103

TPACK Cases, 20

TPACK-COPR, 24

TPACK-DBL, 24

TPACK-IDDIRR, 24

Transfer-appropriate processing, 85, 86

Transforming Australia’s Higher Education System, 7

Transmission, 134

Transmission-based model of education, 37

Twitter, 161, 172, 175, 179, 181, 186, 222, 270, 274, 373

Ubiquitous learning, 276

Udacity, 115

Unistructural representation, 108

United Kingdom

ICT curricula, 6–7

United Nations Educational, Scientific and Cultural Organization (UNESCO), 262–263, 265

ICT Competency Framework for Teachers, 8–9

United States (US)

Department of Education, 10

SpeakUp 2015 survey, 10–11

Universal Design for Learning (UDL), 132–133

Universal Instructional Design (UID), 292

University of Colorado

PhET Interactive Simulation, 99, 100

University of Kentucky

College of Medicine, 338

University of Lincoln

Students as Producers, 152

University of Michigan EDT514, 20

University of Nottingham

Periodic Table of Videos, 100

US Common Core State Standards, 6

Utah State University

National Library of Virtual Manipulables, 101

Vicarious learning, 177, 371–372, 394–395

Videoconferencing, 10

Video sharing, 161–162

Virtual Learning Environment, 139

Virtual world learning design recommendations

ability to transcend physicality, 346

applications within scope of curriculum, 344–345

cognitive load implications, 346–347

fidelity, 346

general pedagogical principles, applying, 352

human anatomy, teaching of, 338–340

integrating other tools, 353

intended activity and pedagogy, 347

modes of communication, 349

navigational aids to support wayfinding, 347–348

ongoing technical support, managing, 353–354

pedagogical strategies to support collaboration, applying, 350–351

professional learning opportunities, 354

promoting and leveraging presence, 352

rationale for using virtual worlds, 348–349

reason to use virtual world, 342–343

scaffolding and task instructions, 348

spatial features of environment, learning and teaching enhanced by, 351–352

spatial knowledge, developing, 346

student background and interests, 345

student, task, and institutional requirements, 344

students as designers, leveraging, 352–353

tactics to support effective interaction, applying, 350

technological landscape and support, assessment of, 343

training, 349

Virtual worlds, 10, 14, 305–355

defined, 306–310

in education. See Virtual worlds in education

examples of, 310–314

learning design recommendations. See Virtual world learning design recommendations

Virtual worlds in education

access to learning, providing, 321–322

assessment, 328–329, 335

benefits and potentials of, 319–329

cognitive overload, 332

collaboration constraints, 332–333

collaborative learning, facilitating, 321

communication, 320–321, 332–333

community building, 329

community engagement, 329

cost of, 337

distraction, 334

embodiment and identity construction, 322

fidelity, 331

higher education, 316–319

institutional support, 337

motivating and engaging learners, 327–328

negative educator dispositions, 336

negative student dispositions, 333–334

Open Sim, as architectural design environment for school students, 340–342

presence, co-presence, and immersion, 326–327

role-play, enabling, 325–326

safety, 334–335

in schools, 314–316

simulation, enabling, 323

situated and experiential learning, facilitating, 326, 345

student construction and modeling, allowing, 324–325

student technical skills, 331–332

teacher technical skills, 335–336

technical constraints of, 330–331

3-D environments, representation of, 322–323

time issues, 336

Visual information, 75–76

Visualization

approaches, 143–145

tools, 145, 149, 151

Visual realism, 57

VisuwordsTM, 99

Web 1.0, 161

Web 2.0, 14, 47, 88, 220, 262, 269–270, 306, 365, 409

attributes of, 161

blogs, 169–172

defined, 161–162

enhanced learning, design of, 159–208

examples of, 162–163

learning design recommendation. See Web 2.0 learning design recommendation

microblogging, 172

personal learning environments for school students, creating, 189–193

small groups learning multiple Web 2.0 tools in higher education, supporting, 193–194

types of, 164–166

wikis, 167–169

Web 2.0 in education, 173–182

access extending bounds of classroom, 175

assessment, 181–182, 185

collaborative knowledge building, 175–176

communication, enabling, 174–175

community development, 180–181

ease of use, 180

feedback, facilitating, 176–177

group work and collaboration issues, 183–184

inappropriate task design, 187–188

institutional and educational culture, 188

motivation and engagement, enhancing, 179–180

multimedia skills, developing, 177–178

negative staff perceptions, 187

negative student dispositions, 184

peer feedback challenges, 185

plagiarism, 185–186

reflection, encouraging, 178

safety and privacy, 186–187

student digital skills, 183

student misuse, 186

student-centered learning, enabling, 178–179

teacher digital skills, 187

teacher support, 188–189

technical constraints, 182–183

vicarious learning, enabling, 177

Web 2.0 learning design recommendations

assessment, 205

authentic, integrated, and student-directed tasks, 197

community building, 199

contribution, encouraging, 201–202

design for effective collaboration, 198

engagement in learning process, 201

high-quality peer feedback, encouraging, 203–204

institutional support, understanding and leveraging, 195

interface with other tools and course components, 196–197

level of openness, 195

motivation, 200

plagiarism and student safety, management of, 205–206

professional learning opportunities, utilizing, 206

reflective thinking, encouraging, 199

scaffolding, 199–200

strategies to support group work process, applying, 202–203

student’s prior knowledge and level of challenge, 197–198

students digital learning capabilities, developing, 200–201

tool selection based on representational and interactional requirements, 195–196

Web 3.0, 207

Web-conferencing, 10

WeblogMatrix, 170

Web logs. See Blogs

Weebly, 22

WHEN2050, 340–341

WikiMatrix, 168

Wikipedia, 45, 46

Wikis, 161, 167–169, 188

Wikispaces, 161, 167, 194

WordleTM, 98

Wordpress, 161, 170, 270

Working memory, 39, 42, 76

Workspaces, 306

World of Warcraft, 306

YouTube, 162, 172, 173, 270

Zone of Proximal Development, 44

ZumoDrive, 270
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