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   Introduction 

 Systematized models and theories of instruction can be 
traced as far back to pre-Socratic times of the Elder Sophists. 
Early educators such as Comenius, Pestalozzi, Herbart, and 
Montessori developed their own instructional models 
(Saettler,  1990 ; Jonassen,  1996 ). Since the early twentieth 
century, instructional design has moved through four stages, 
each being built on the previous one and each of them being 
characterized by a speci fi c focus, theoretical assumptions, 
and practical implications (Winn,  2002  ) . According to Winn 
 (  2002  ) , the Four Ages of Educational Technology are the 
Age of Instructional Design, the Age of Message Design, the 
Age of Simulation, and the Age of Learning Environments. 

We will discuss how the four ages were guided by different 
philosophical assumptions that shaped how we design 
instruction, implement learning, and determine assessment. 

 For the purposes of this chapter, we de fi ne instructional 
technology according to Seels and Richey  (  1994  )  as “the 
theory and practice of design, development, utilization, man-
agement and evaluation of processes and resources for learn-
ing” (p. 1). While almost two decades old, this characterization 
manages to provide a succinct description of the  fi eld, with-
out excluding the innovations that have come since that time. 
Winn proposed that current instructional design research 
should focus on learning environments that integrate techno-
logical innovations. Some of these include (1) arti fi cial learn-
ing environments, (2) communication tools used to foster 
social interaction, (3) distributed cognition in the form of 
communities of practice, and (4) integrated or “complete 
systems” (Winn,  2002 , p. 343). These technologies 
include high-level graphic representations of users in three-
dimensional learning environments, synchronous and asyn-
chronous communication tools, and Web-based instructional 
materials for guiding students to research and other learning 
materials. 

 This focus on learning environments  fi ts well in the US 
public schools today. In these environments, there is call for 
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shifting toward a new paradigm for learning. This is one that 
takes advantage of advances in technology that have been 
made for more than a decade. We argue that instructional 
design has entered a  fi fth age, the Age of Conceptual 
Learning, which was predicted nearly two decades prior:

  Technology will play central roles in teaching, assessment, and 
keeping track of learner progress…computer-based simulations 
will be excellent tools for modeling the real-world, authentic 
tasks and for maximizing active involvement and construction 
of learning. Multimedia systems will integrate computers and 
interactive video. (Reigeluth & Gar fi nkle,  1994 , p. 67)   

 Such advances that were once viewed as a part of the 
future, are now at the forefront of many technology integra-
tion efforts in both K-12 and higher education settings. 
However, much past and current research focuses on whether 
learning improves, as measured by standardized tests, from 
the use of particular technologies. This is as opposed to stud-
ies that examine how the use of technology can transform 
learning environments to address higher order thinking skills 
and teach advanced concepts (Christensen,  2002 ; Guzman & 
Nussbaum,  2009 ; Zhao, Pugh, Sheldon, & Byers,  2002  ) . 
Topics such as how a technology-supported learning envi-
ronment increases student critical thinking ability, creativity, 
organizational ability, or research skills are now being 
explored. However, much research remains focused on 
teacher perceptions of technology integration rather than 
teaching high-level skills with technology as tool rather than 
as central facet of instruction (Gorder,  2008 ; Makki & Makki, 
 2012 ; Yanchar & Gabbitas,  2011  ) . Throughout the chapter, 
we discuss how new research  fi ndings affect the state of 
instructional design today. In the next sections, we examine 
how the four ages of educational technology have led to the 
Age of Conceptual Learning. 

   Age of Instructional Design 

 In this section, we present the four ages of instructional 
design as distinct from one another in terms of theoretical 
frameworks, foci, and methods. While this is a necessary 
oversimpli fi cation to delineate the unique characteristics 
associated with each age, the four ages chronologically over-
lap as one paradigm begins to take hold as another recedes. 
This is not to say that vestiges of older paradigms do not 
continue to exist in daily practice. Many instructional design-
ers today  fi rst learn rudimentary instructional design meth-
ods from older paradigms to gain prerequisite knowledge 
regarding how to design from different perspectives, as cli-
ents may desire one or another. Further, one must understand 
the rules of a prior paradigm before one is quali fi ed to break 
them. Knowing where we have been as a  fi eld is important as 
we seek the future of design. 

 The Age of Instructional Design, which focused mainly 
on content creation, was based on behaviorist and cognitivist 
theories of learning. Learning was perceived as simply a 
change in behavior or cognitive structure or both with instruc-
tion designed to effectively transfer knowledge to the learner. 
This age was heavily in fl uenced by the curriculum reform 
movement of the 1950s and speci fi cally Tyler’s (1949) linear 
model of instruction (Jonassen,  1996 ; Saettler, 1990). This 
included the mechanisms of scienti fi c management emphasis 
and focused on both standardization and increasing learning 
ef fi ciency through content and task analysis. The instruc-
tional model follows the sequence of input–process–output 
and its goal is to construct a comprehensive plan of instruc-
tion. Such designs presume that optimal conditions for learn-
ing primarily depend on de fi ned learning process goals. As 
such, analyzing the goals of education is expected to allow 
instructional designers to devise methods for the achieve-
ment of these goals (Mager,  1997 ; Smith & Ragan,  2005  ) . 
Through content and task analysis, the designer and teacher 
identify speci fi c prerequisites and skills needed and select 
the tasks the learner should complete to achieve the speci fi c 
learning outcomes (Saettler, 1990; Jonassen,  1996 ; Vrasidas, 
 2000 ).    The approach leads to emphasis on content structure 
and analysis techniques and to the presentation of informa-
tion (Dijkstra,  2005 )   . 

 Several instructional models and learning taxonomies 
have followed this approach and each has made signi fi cant 
contributions. These have included theoretical frameworks 
provided by Gagné and Merrill  (  1990  ) , Piaget ( 1972 ), Bruner 
 (  1990  ) , Bloom ( 1984 ), and Ausubel ( 1978 )    among others 
(Cennamo & Kalk,  2005  ) . The combination of behavioral 
and cognitive theories of learning gave rise to the systems 
approach of instructional design, which was an effort to 
design a complete program to meet speci fi c needs and objec-
tives (Reigeluth,  1999  ) . Technology was perceived as a 
means to boost performance and support programmed 
instruction representing mastery learning, drill and practice, 
and convergent tutorial programs (Jonassen,  1996 ). Task 
analysis was the main method for determining content 
organization and instruction was to be planned, designed, 
evaluated, and revised (Winn,  2002  ) .  

   Age of Message Design 

 The Age of Message Design emphasized instructional for-
mat rather than instructional content. In this era, the instruc-
tional designer and the learner had greater control over 
learning material than in the instructor-directed paradigm 
that preceded it and students with different skills and abili-
ties were recognized to learn differently from different 
instructional treatments (Cronbach & Snow,  1977 ).    During 
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this time, pedagogical foundations emphasized how an 
 environment was designed and its particular learning affor-
dances were made available in conjunction with an underly-
ing psychological model. The challenge for instructional 
designers working in the design of instruction has been to 
regulate philosophically informed principles, take advantage 
of technological capabilities, and to look beyond “the 
assumption that the format of the message alone determines 
the level of encoding in memory” (Jonassen,  1996 , p. 317). 

 The basis for learning in this model is what John Dewey 
(1943) identi fi ed nearly a century ago as the greatest educa-
tional resource—the natural impulses to inquire or to  fi nd out 
things; to use language and thereby to enter into the social 
world; to build or make things; and to express one’s feelings 
and ideas. Dewey saw these impulses rather than traditional 
discipline as the foundation for curriculum, to be nurtured 
for lifelong learning. The focus shifts from the features of 
hardware or software and instead to the user or the learner, 
which serves as the starting point for instructional design. 
Instruction centers on understanding and meaning making, 
with a focus on the analysis of learning processes, in particu-
lar on the way technology alters environments for thinking, 
communication, and action. The interactive, multimedia 
capabilities of the computer (i.e., sound and graphics) 
account for individual learning differences, individual apti-
tude, and learner preferences. Hence, the term “message 
design” evolves with both the media and the learner. 
Flexibility of technology provides designer and learner 
greater control over the learning process. 

  The social constructivist paradigm . Social constructivists 
assert, “knowledge is individually and socially constructed 
by learners based on their interpretations of their experiences 
in the world” (Jonassen,  1999 , p. 217)   . Drawing upon foun-
dations of situated cognition (Brown, Collins, & Duguid, 
 1989 ),    context is critical in in fl uencing how information is 
processed, negotiated, and used, as well as how understand-
ing evolves. Lesson content and heuristics for performance 
are seen as best embedded or situated within an authentic 
task. As such, learning activities are interpreted by each 
learner rather than only an external agent such as an instruc-
tor (Brown & Palincsar,  1989 ).    Technology and other instruc-
tional aids scaffold performance, making complex tasks 
more manageable without simplifying the task itself (Glaser, 
 1990 ;    Vygotsky,  1978  ) . 

 The goal is to cultivate the learners’ thinking and knowl-
edge construction skills. Learning becomes an act of critical 
and creative thinking. Accompanying instructional design 
principles include:

   Embedding learning in complex real-world problems  • 
  Providing rich and  fl exible learning environments with • 
goals and objectives set by the learner  
  Including continuous assessment embedded in the • 
instruction  

  Detailing an evaluation which gives feedback to both • 
learner and teacher    

 Multiple perspectives and social negotiation are integral 
parts of learning (Jonassen,  1992 )    in this paradigm. The 
overarching goal is to encourage manipulation rather than 
simple acquisition, and to root the learning process in con-
crete experiences.  

   Age of Simulation 

 As the Age of Message Design faded, the Age of Simulation 
emerged in response to the wide availability of technologies 
that allowed for the development of digital models that stu-
dents could directly experience, which encouraged interac-
tion that is learner centered. We adopt Saunders’ (1987) 
de fi nition of simulation in that they are “a working represen-
tation of reality … [that] may be an abstracted, simpli fi ed, or 
accelerated model of process” (p. 9). These tools nurture 
individual learning and understanding, rather than teach 
explicitly (Olson,    1988  )   . Dewey (1933, 1938) perceived 
schools as settings in which students received life appren-
ticeships. Thus, interest in environments that immerse indi-
viduals in authentic, reality re fl ecting learning experiences, 
where the meaning of knowledge and skills are realistically 
embedded, has been long standing. 

 Advances in technology (e.g., Internet, increased 
 computing power) and software innovations (i.e., 
 synchronous / asynchronous ,  multimedia development ,  pro-
duction tools ,  simulation software ) have changed the nature 
and breadth of learning experiences and the instructional 
professional’s capacity to support the learners. These tech-
nologies have greatly advanced our ability to deliver instruc-
tion in different formats and in different ways. Learning 
systems of enormous power and sophistication have been 
developed to represent evolving notions of partnerships 
among learners, their experience, discourse, and knowledge 
(Hanna fi n & Land,  1997 )   .  

   Age of Learning Environments 

 Winn  (  2002  )  stated that the next paradigm shift in the  fi eld 
would be the Age of Learning Environments. This was an 
expected product of the shift from the design of instruction to 
the design of learning environments with learning being 
more dependent on the learner. Such environments cogni-
tively and/or physically situate content and skills within 
complex, adaptive educational scaffolding spaces both face 
to face and online. From an instructional design perspective, 
we argue that the advances made during the Age of Learning 
Environments were crucial in paving the way for the current 
Age of Conceptual Learning. Winn’s argument has been 
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borne out with a transformation of learning environments in 
the last from face-to-face classrooms to online, distance-
delivered courses now ubiquitous across the United States 
and the world. 

 Keefe and Jenkins ( 2000 )    categorized learning environ-
ments into three distinct periods: traditional, transitional, and 
interactive. Traditional learning environments were “based 
on nineteenth-century factory models, scienti fi c manage-
ment, the behavioral research of Thorndike and Skinner, and 
the learning hierarchies of Gagné and Bloom” (p. 6). 
According to Keefe and Jenkins, transitional learning envi-
ronments came about as attempts to improve the behaviorist 
classrooms by emphasizing individualized instructions and 
group-based mastery. They go on to note that, during this 
period, several benchmarks were used to measure school 
effectiveness including test scores, attendance, completion 
rate, and school ratings. However, the authors contended 
“the movement failed to move schools toward authentic and 
re fl ective environments that the new century seems to demand 
(p. 10).” As a result of this failure, Keefe and Jenkins further 
argued that a third period called the interactive learning envi-
ronments emerged to meet the needs of the next generation 
of learners. 

 Keefe and Jenkins ( 2000 ) also stated that the purpose of 
interactive learning environments is “to involve students and 
teachers in a total learning experience. Who and what 
de fi ne(s) a total learning environment? We argue that the 
de fi nitions are different for different learners” (p. 12). To wit, 
Winn  (  2002  )  stated “learning environments can either be 
entirely natural, or they can be arti fi cial, existing only through 
the agency of technology” (p. 335). 

 There are two reasons why arti fi cial learning environ-
ments were proposed as bene fi cial by Winn. First, he asserted 
that arti fi cial learning environments help people avoid the 
dangers associated with learning in the natural environment. 
Flight stimulation and army combat training come to mind as 
examples where the arti fi cial learning environment provides 
an alternative to the real ones and have been used to train 
both pilots and soldiers (Nieborg,  2005 ; Schneider, Carley, 
& Moon,  2005  ) . Secondly, Winn proposed using arti fi cial 
learning environments such as digital simulations to show a 
child the concept of friction through a rolling virtual ball or 
may provide interactive demonstrations of Newton’s Laws of 
Motion. 

 Interactive learning environments have been at the fore-
front of many research agendas including projects such as 
 River City  led by Chris Dede,  Quest Atlantis  under the direc-
tion of Sasha Barab, and other emerging projects funded by 
the National Science Foundation. Additionally, the National 
Institutes of Health have long funded research into the use of 
virtual environments to help treat psychological and addic-
tion disorders (Anderson, Zimand, Schmertz, & Ferrer,  2007 ; 
Bordnick, Copp, Brooks, Ferrer, & Logue,  2004 ; Bordnick, 

Copp, Traylor, Walton, & Ferrer,  2009 ; Bordnick et al., 
 2008  ) . Researchers have also explored the use of Second 
Life, a 3D virtual world in education,  fi nding some bene fi ts 
to learning from providing learners with advanced models 
with which they can interact (Brown, Gordon, & Hobbs, 
 2008 ; Derrington & Homewood,  2008 ).    Bares, Zettlemoyer, 
and Lester  (  1998  )  proposed that 3D learning environments 
enable “learners to participate in immersive experiences” 
that help them “develop a deep,  experiential  understanding 
of highly complex biological, electronic, or mechanical sys-
tems” (p. 76–77).  

   Dawn of a New Age: The Age 
of Conceptual Learning 

   Winn  (  2002  )  reminds us that:  
  as our technologies become more able to bring information, 
learning materials, even learning environments to whenever 
people to be, the argument can be made that we no longer need 
to remember what we need to know; we can simply call it up and 
display it when it is needed. Whether this trend spills over into 
the world of education to any great extent is unclear. If it does, 
then the impact on traditional curricula will be tremendous. (p. 
348)   

 In a similar vein, Pink ( 2006 )    argued that we are moving 
from the Information Age to the Conceptual Age. He goes on 
to add that the future belongs to a new breed of empathizers, 
pattern recognizers, and meaning makers. Today, one of the 
biggest criticisms of instructional design is that instruction 
created from older paradigms does not prepare students for 
the real world. Many of us are still held fast in the era of 
traditional or transitional learning environments. 

 As we shift to a new Age of Conceptual Learning, a deter-
mination must be made of what a learning environment that 
includes these characteristics should look like. Spector 
( 2010 ) suggested the shift as a reconceptualization of learn-
ing rather than the reinvention of learning itself. Current 
research often focuses on systemic change of school learning 
environments themselves, as well as the use of instructional 
technology to develop or expand alternative learning envi-
ronments. This is instead of exploring how technology and 
curriculum can be aligned to merge the needs of the Industrial 
Age or the Information Age paradigms with what is currently 
available. However, a number of questions remain regarding 
the emerging concepts of what constitutes a comprehensive 
learning environment and how contemporary technologies 
and/or technology-supported learning environments and 
their complementary instructional methodologies may be 
used to support them. 

 In the context of this chapter, technology-supported learning 
environments are those that employ tools such as computers, dis-
tance learning equipment, Internet resources, or other comparable 
hardware or software in order to improve student understanding. 
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This notion is comparable to Winn’s  (  2002  )  concept of an 
arti fi cial learning environment or Grabinger’s  (  1996  )  notion of 
a rich environment for active learning (REAL). The use of such 
environments is increasingly prevalent as the availability of 
technology in K-12 schools increases through access to online 
forums, educational games and simulations, and integrated 
digital learning environments (Squire,  2008  ) . In the next sec-
tion, we examine several trends that emerged last decade and 
how they have rede fi ned instructional practices today.  

   Major Development: The Learning Sciences 

 An important development in the aughts was the establish-
ment of the learning sciences. As with other paradigms, the 
learning sciences drew some inspiration from both the previ-
ous decade and  fi elds outside of education such as cognitive 
science, psychology, neuroscience, computer science, engi-
neering, and linguistics. Soon after, the Cognition and 
Technology Group at Vanderbilt  (  1990,   1993,   1994  )  experi-
mented with situated cognition and anchored instruction at 
Vanderbilt with Jasper Woodbury and laser disc-delivered 
instruction. Ideas such as situating learning in context (Barab 
et al.,  2007  )  and anchoring learning within narrative and ill-
structured problems (Jonassen & Hernandez-Serrano,  2002  )  
have supported later developments such as learning games 
(Kafai, Quintero, & Feldon,  2010 ; Squire,  2006  ) , advanced 
forms of problem-based instruction to support science learn-
ing (Kolodner,  2002 ; Walker & Shelton,  2008  ) , and multiple 
forms of literacy (Steinkuehler,  2007,   2008 ; Warren, Barab, 
& Dondlinger,  2008  ) . In 1999 and 2000, the National 
Research Council released  How People Learn  and its com-
panion text  How People Learn :  Bridging Research and 
Practice , which combined to outline not only the theoretical 
model of the learning sciences but also how the model would 
be implemented in classrooms and its ef fi cacy researched.  

   Instructional Design from 2000 to 2010 

 During this period, several learning environments have been 
of special interest. These include computer-assisted language 
learning (CALL) environments, mobile learning, multiuser 
virtual environments, and games and simulations designed to 
support learning concepts and or practicing science, mathe-
matics, and language arts skills. Each of these foci responds 
to the changing needs of our schools such as the large increase 
of non-English-speaking students at every grade level, the 
recent shift in the needs of businesses from Industrial Age 
skills to Information Age skills, and the increase in student 
computer knowledge and experience with new 
technologies. 

 The use of virtual/digital environments is increasingly 
prevalent as the availability of technology in K-12 schools 
increases through online forums, educational games, simula-
tions, and integrated digital learning environments. This is 
especially true in theoretical frames stemming from social 
constructivism such as inquiry-based learning (IBL) and 
problem-based learning (PBL). IBL has commonly been 
employed to challenge students to experiment with the world 
and  fi nd answers to perplexing questions rooted in science. 
The latter, PBL, involves learners in interacting with ill-
structured problems with no single answer to construct their 
own knowledge and solutions. These solutions are con-
structed in small groups through communication and inquiry 
with the instructor serving as facilitator of learning rather 
than provider of  fi xed knowledge. Research-supported 
bene fi ts of technology-enhanced learning environments are 
presented in Table  8.1 .  

 At present, there is an emerging focus on using K-12 
 students in studies using digital learning environments. This 
primarily stems from research showing students in grade 
school are strongly motivated by the visual and self-regu-
lated learning elements of digital learning environments 
(Foster,  2008 ; Tuzun,  2004  ) , impacts on student empathy for 
social and other complex systems (Brush & Saye,  2003 ; Gee, 
 2004  ) , and that they can provide strong visual models through 
graphical representation (Englert, Manalo, & Zhao,  2004  ) , 
simulation (Aldrich,  2003 ; Baylor & Kim,  2005  ) , and ani-

   Table 8.1    Affordances of technology-supported learning environments   

 General  PBL  IBL 

 Frees teacher to 
act as facilitator 
(Grabinger,  1996 ; 
Hewitt,  2004  )  

 Allows for authentic, 
embedded assessments 
and rapid feedback 
(Grabinger,  1996  )  

 Allows for 
customized teacher 
and environmental 
feedback to address 
learner needs 
(Grabinger,  1996  )  

 Allows for 
learner-control 
of instruction 
(Winn,  2002  )  

 Has propensity for 
strengthening 
 fl edgling communities 
resolved around 
common practice 
(Wenger, McDermott, 
& Snyder,  2002  )  

 Allows for 
embedding of 
simulations to 
practice dangerous 
techniques with 
feedback (Winn, 
 2002  )  

 Allows rapid 
customization to 
learner needs 
(Hanna fi n & 
Hanna fi n,  1995  )  

 Allows for peer 
feedback (M. 
Hanna fi n, Hanna fi n, 
Hooper, Rieber, & 
Kini,  1996  )  

 Allows for 
self-directed 
learning using 
situational role-play 
and team-building 
games (Winn,  2002  )  

 Motivational for 
students (Hanna fi n 
et al.,  1996 ; 
Prensky,  2001  )  

 Allows for active 
learning through 
interaction with peers 
to solve authentic 
problems (Grabinger, 
 1996  )  

 Allows access to 
large databases to 
support individual 
and group 
knowledge building 
(Hewitt,  2004  )  
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mated pedagogical agents (Baylor,  1999,   2002,   2005 ; Baylor 
& Kim,  2005  )  within designed digital learning environments 
that are complemented by rich face-to-face learning interac-
tions facilitated by knowledgeable    teachers (Barab et al., 
 2007 ; Warren, Dondlinger, Stein, & Barab,  2009 ; Warren 
et al.,  2008  ) . 

 Also during the last decade, we have witnessed the trans-
formation of clunky cell phones into elegant smart phones. 
These small but powerful devices are minicomputers that are 
fundamentally rede fi ning teaching and learning. Mobile 
learning allows us to embrace the anytime–anywhere learn-
ing model worthy alternatives to help educators, administra-
tors, and researchers achieve the nation’s vision for the 
twenty- fi rst-century model of wired schools. 

 As developers  fl ood the educational market with technol-
ogy products, researchers must separate those that have little 
or no educational value from those with research-supported 
uses in K-12 classrooms. Spector ( 2010 )    reminded us “tech-
nology is not what learning is all about” (p. 30). This makes 
our research role larger than simple academic inquiry and 
places the researcher in a position as a shield against poten-
tially harmful or ineffective technologies. As such, we need 
research-driven data to help us sieve through technologies 
that help advance the  fi eld and technologies that are simply 
available.  

   Game-Based Learning 

 Over the last few years, one major area that has emerged in 
education for design, development, and research is in the 
realm of digital games and simulations. In 2009, the 
Entertainment Software Association (ESA) estimated that 
the US computer and video game software sales generated 
$10.5 billion (Entertainment Software Association,  2011  ) . 
Between 2005 and 2009, the industry grew at an annual rate 
of more than 10 %. 

 According to De Freitas ( 2006 ),    there are four types of 
game-based learning: (1) educational games, (2) online 
games, (3) serious games, and (4) simulations. For the pur-
pose of this chapter, games for learning are “applications 
using characteristics of video and computer games to create 
engaging and immersive learning experiences for delivering 
speci fi ed learning goals, outcomes, and experiences” (De 
Freitas,  2006 , p. 3). 

 Beginning with such seminal games as  Math Blaster , 
 Lemonade Stand , and  Oregon Trail  in the early 1980s, the 
educational gaming or  edutainment  market has become mas-
sive (Slagle,  2004  ) . Since then, digital products by compa-
nies such as  Leap Frog  have become best sellers, despite a 
lack of research to support their use (Dondlinger,  2007 ; 
Hays,  2005  ) . Without such research, companies that sell 
products and digital learning environments may make unsup-

ported claims regarding the educational bene fi ts of their 
edutainment products. 

 Recently, researchers have begun exploring foundational 
questions about learning through interaction with digital 
gaming environments themselves, as well as through interac-
tions with other participants in massively multiplayer online 
games (Squire,  2006,   2008 ; Squire & Steinkuehler,  2005 ; 
Steinkuehler,  2004  ) . Gee  (  2004  )  believes that for games to 
be educational, three principles in design must be included 
empowered learners, problem solving, and understanding. 
Educational games must encourage learners to be active par-
ticipants in their learning, be  fl exible in meeting the needs of 
the learners, and create a sense of identity for them. 

 The complexity of the digital environment, as well as the 
intensity of communication use to solve problems and meet 
objectives in video games such as Blizzard’s  World of 
WarCraft  and NCSoft’s  Lineage  series, provides a rich envi-
ronment for qualitative inquiry, using such methods as com-
puter-mediated discourse analysis (CMDA) (Herring,  2004  ) , 
interviews with players, and observer participation. In a 
Kaiser Foundation study (2008), 97 % of the teens said that 
they have played games on the computer, the Internet, gam-
ing devices, or TV; further, over half of these teenagers stated 
that they play games on a daily basis. This study also noted 
that for teens, games offer a social experience for them 
whether it is face to face or online. 

 Researchers are now examining whether gaming is edu-
cational for students (De Freitas & Oliver,  2006 ;    Mikropoulos 
& Natsis,  2011 ;    Squire,  2006  ) . Questions such as why, when, 
and how learning is taking place in a digital gaming environ-
ment, the depth of cognition engaged in by learners, the 
social nature of learning, and player motivation for learning 
have implications for the design of future technology-sup-
ported learning environments. 

  Emerging research methods and questions . While important 
because of the promise of student interactivity, autonomy, 
motivation, and modeling potentials (Prensky,  2001 ; Salen 
& Zimmerman,  2004 ; Winn,  2002  ) , the limitations of games 
and simulations as platforms for K-12 learning must be 
explored. Additionally, research regarding the educational 
value of console and computer games and simulations is still 
uncertain. The  fi eld has yet to face extensive, systematic 
research, so serious questions remain (Bowers,  2000 ; Warren 
& Lin,  2012  ) . Current research has started to explore a num-
ber of important research questions such as:
    1.    What organizational structures in a K-12 setting represent 

the greatest challenge to introducing new kinds of learn-
ing environments such as those based on games and 
simulations?  

    2.    Once a limitation is identi fi ed, how have successful sys-
tems been chosen and how have they implemented a 
 systemic change process that overcame this obstacle?  
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    3.    At what point does their use begin to interfere with the 
larger educational, affective, and disciplinary goals of 
K-12 schools? Are there harmful side effects to their use 
in the classroom to attention span, level of independent 
thought, or motivation to learn without the extrinsic rein-
forcement of the game or simulation? Are the instruc-
tional goals and affordances of a game at cross-purposes 
with those in a state curriculum?  

    4.    Are learning environments that take advantage of several 
computer technology affordances concurrently, such as 
communication tools or the ability to embed audio and 
video, more successful at engaging students in learning 
than traditional, non-digital learning environments as Gee 
 (  2003  ) , Squire  (  2006,   2008  ) , and others suggest?     
 This last question focuses primarily on the use of inte-

grated, digital learning environments. Such online spaces 
have been built based on research on the use of games and 
simulations, forums, web logs, and online scaffolding as 
instructional tools (Barab, Warren, & Ingram-Goble,  2008 ; 
Barab et al.,  2009 ; Warren & Jones,  2008  ) . The combination 
of several different technology tools to take advantage of the 
learning affordances of each in an attempt to build an immer-
sive learning environment is a next step in the use of technol-
ogy to support education. It would move beyond the use of 
isolated technology tools and create a thematically uni fi ed 
experience for learners. 

 One attempt to create such a situation at the K-12 school 
level was  Quest Atlantis  (Barab, Thomas, Dodge, Carteaux, 
& Tuzun,  2005 ; Barab et al.,  2009  ) . This digital learning 
environment was designed to improve elementary school 
students’ understanding of science through IBL methods in 
which students develop solutions to dif fi cult, persistent envi-
ronmental problems. Research studies with  Quest Atlantis  
indicated improvement of student motivation and a reduction 
in gender differences communicated in the game environ-
ment (Barab et al.,  2005 ; Group,  2004  ) . New designs, cou-
pled with stringent research, will help determine whether 
such complex learning environments have other bene fi ts to 
learning and allow the development of guidelines for future 
designs. 

 In addition to quantitative methods, the researchers at 
Quest Atlantis also employed qualitative methods to describe 
the experiences of the learners in the learning environment. 
This included data collection and analysis tools such as inter-
view, CMDA (Herring,  2004  ) , critical ethnographic analyses 
(Carspecken,  1996  ) , and case studies (Robson,  2002  )  in 
order to identify those learning experiences in the environ-
ment that make the most impact. In addition, multiple obser-
vations, teacher interviews, and document analysis were also 
used in order to gain additional data regarding (1) student 
attitudes toward using the digital learning environment, (2) 
student motivations for completing schoolwork in the space, 
and (3) teachers’ multiple means of  scaffolding or otherwise 

aiding student learning either in the classroom or in the digi-
tal environment. 

 Further research may result in  fi ndings that support the 
development of engaging educational games and simula-
tions. Research completed at the end of the decade has 
already provided some guidelines for the appropriate design 
and use of games and simulations in or as learning environ-
ments (Dondlinger & Warren,  2009 ; Warren & Dondlinger, 
 2008 ; Warren, Dondlinger et al.,  2009 ; Warren & Lin,  2012 ; 
Warren, Stein, Dondlinger, & Barab,  2009  ) . Without such 
research, a number of products with problematic content or 
instructional methods may make their way into classrooms, 
resulting in reduced student learning, disciplinary problems, 
or other unforeseen consequences. Further, it is important 
that researchers make known their successful, and even 
unsuccessful (Baker,  2008  ) , attempts at making games and 
simulations for learning so that others may replicate or 
improve upon those instructional designs.  

   Computer-Assisted Language Learning 
Environments 

 CALL is a theory of language learning that focuses on using 
the audio-visual, tactile, and interaction affordances of 
 computers to improve student acquisition of second and  foreign 
languages (Egbert & Hanson-Smith,  1999 ; O’Bryan & 
Hegelheimer,  2007  ) . While many of these products been stand-
alone CD-ROM-based computer programs, teachers increas-
ingly use online learning environments to improve language 
learning (Bacherman,  2007 ; Edasaw & Kabata,  2007 ; Vilmi, 
 1999 ; Wimberly,  2007  ) . One of the most common online learn-
ing environments used to support language learners in the early 
to mid-2000s was  Tapped In  (  http://www.tappedin.org    ). This 
technology was used in English-as-a-second-language (ESL) 
and English-as-a-foreign-language (EFL) classrooms to allow 
primary language speakers and secondary language speakers to 
meet synchronously. During their interactions, second language 
speakers could clarify questions about idiom, grammar, and 
spelling rules, as well as discuss cultural issues relevant to 
learning a foreign language from a peer. Inquiry in this area is 
under way, but is mainly conducted by researchers in  fi elds 
lacking knowledge of message design, media design, or pro-
duction that would generate studies that are more valid. Of 
notable exception is the work of Boling and Soo  (  1999  )  in the 
area of CALL software design. Their chapter provides an excel-
lent example of what our  fi eld can contribute to the study of 
CALL environments. 

  Emerging research methods and questions . Because of the 
use of online forums, research in the area of CALL has 
focused on the use of these spaces to increase student 
u nderstandings of foreign culture, foreign language  idiomatic 

http://www.tappedin.org/
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use, and as a means to practice textual exchanges with native 
language speakers (Bacherman,  2007 ; Edasaw & Kabata, 
 2007 ; Kirkley,  2004 ; O’Bryan & Hegelheimer,  2007 ; 
Wimberly,  2007  ) . Possible research questions include the 
following:
    1.    How does a technology-supported CALL learning envi-

ronment impact the learning experience of nonnative 
learners as they work to improve their  fl uency in a foreign 
language, as mediated by a digital learning environment?  

    2.    How is learning impacted when native language speakers 
act as peer tutors, modelers of appropriate idiom and gen-
eral language use, or instructors regarding their local cul-
ture for nonnative speakers?     
 Research methods such as CMDA (Herring,  2004  )  may 

be useful for examining learning in such a setting. CMDA 
methods are used to analyze online textual interactions 
among learners to help identify critical periods of learning. 
This is especially helpful when using instant messaging, 
e-mail, and electronic forums as part of CALL. Quasi-
experimental studies using pre- and posttests to measure 
changes in language  fl uency stemming from intervention 
using a CALL environment should also generate important 
 fi ndings regarding their effectiveness. These research meth-
ods should be valuable for measuring gains regardless of 
whether the learning environment consists of daily class-
room use of software programs or online learning environ-
ments such as  Tapped In . 

 Online environments used to support ESL and EFL learn-
ing such as electronic forums and video games such as  Where 
in the World is Carmen San Diego ? have been used since the 
1980s to explore other conceptions of a learning environ-
ment in order to understand a foreign culture (Egbert & 
Hanson-Smith,  1999  ) . This view of learning conceives of 
learners as central participants in the generation and sharing 
of knowledge in a supportive learning environment.   

   Conclusions 

 While the Age of Learning Environments has opened up new 
possibilities, there remain challenges and limitations faced 
during the era that still must be overcome. Among them: (a) 
K-16 are systems prone to technological fads (Cuban,  2001 ; 
Lee,  2009 );    (b) there remains a lack of research supporting 
instructor choice of appropriate emerging technologies; and 
(c) some instructors and administrators still resist new tech-
nologies as classroom tools (Cuban,  1988 ; Cuban, 
Kirkpatrick, & Peck,  2001  ) . 

 Where is instructional design going next? What major 
developments of the last decade in the  fi elds of technology, 
education, epistemology, and cognitive science will come 
together to create the next stage in our development? We 
believe that mobile computing is the next frontier in the  fi eld 

of instructional design. For far too long, we have relied on 
instructional design models of the past to prepare learners for 
the Age of Conceptual Learning. Today, learning is personal, 
portable, and unpredictable. As we leap from an industrial 
society to a knowledge society in a single generation, learn-
ing means greater  fl exibility, accessibility, immediacy, inter-
action, and collaboration.   These changes have signi fi cant 
ripple effects on education and instructional design. Pink 
( 2006 )    reminds us that early adopters may do extremely well 
but the rest may miss out and fall behind. 

 For instructional designers, this means asking what we 
can do  through  technology instead of what can we do  with  
the technology? The answer may be deceptively simple. The 
Age of Conceptual Learning is about harnessing the power 
of the mind rather than the machines. This would require 
generating new ideas rather than acquiring inert knowledge 
and, importantly, designing instruction to teach conceptual 
thinking rather than only concrete facts to be repeated on a 
standardized assessment. It is an age when students will learn 
to see computers as tools that help them see and create their 
own bright future.      
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