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Online Education

Online education is fast becoming an alternative mode f
teaching and learning and a supplement to traditional face-t0
face education (Picciano & Seaman, 2009). Online educati .
may consist of wholly online courses or hybrig or blendoz
courses that combine online components with traditiorfal
face-to-face components. Most recently, online education has
seen the rise of massive open online courses (MOOQC), a term
referring to online courses targeting large-scale intéractive
participation and open access via the internet. Regardless of
format (wholly online, blended, or MOOC), online courses
may consist of traditional course resources such as readings
videos, tools to facilitate synchronous and asynchronous par:
ticipation, and course management systems.

The rise of online education offers new phenomena for
educational researchers to examine. Researchers have exam-
ined issues such as the effectiveness of online instruction
compared to face-to-face instruction, practices associated
with effective online learning, and factors that influence the
effectiveness of online learning (Means, Toyama, Murphy,
Bakia, & Jones, 2010). Additionally, approaches in online
education (particularly MOOCs) have the potential to gen-
erate large datasets—through both the content people upload
and the behavioral traces (such as log files) they leave
behind—which can be mined for patterns and used to test
learning and teaching theories at a scale not previously seen.

Design Studies

In many ways, how we design studies is at the heart of what
research is and of what we do as educational psychologists,
academics and scholars; this issue therefore drives the cen-
tral issues in each of the eight categories of work that educa-
tional psychologists do. In this section, however, we focus on
three new contexts that digital and networking technologies
have created for designing new studies and two impotftant
research design strategies that digital environments provide.

Studies in Virtual Worlds

One new context that networking technologies have provided
is the online virtual world—digital environments where peo-
ple can work and interact in a somewhat realistic manner.
Research contexts include existing recreational, multi-user,
virtual worlds that have been adopted for educationa'l purposes
(e.g., Active Worlds or Second Life) or wor}ds de§1gned sie-
cifically for educational purposes, such as River City (Clarke,
Dede, Ketelhut, & Nelson, 2006). Virtual worlds mak'e attrac-
tive research environments because they can bc? designed :3
utomatically generate data as users interact with the worr_
(e.g., activities most performed, time on task, content gene -
ated by users). Designed studies of virtual Wf)rlds can e):;ms
e how wel pedagogical approaches used in gther lset li f
nction in these worlds. They can also test prominent learm g
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t!\eories, such as theories of self-directed learning and motiva-
Flon; compare learning and teaching processes and outcomes
in-world and out; and explore the co-evolution (or contradic-
tion) of learning and design (De Lucia, Francese, Passero, &
Tortora, 2009). Virtual worlds designed for education can be
st.udied in terms of how well they help learners understand
disciplinary concepts (e.g., scientific reasoning: see Chapter
24 in this volume), to test theories of how people learn and
teach (Bransford, Brown, & Cocking, 2000), and to explore
how learning, pedagogical, and design theories co-evolve and
shape one another over successive iterations of virtual-world
participation and design revisions.

Simulations and Modeling as Experimentation

A second related context that can provide expanded sites for
research are simulations and other forms of computer-gen-
erated modeling. Simulations are constructed worlds that
are a close representation of the physical world governed by
the same rules. Simulations and simulated labs (e.g., virtual
frog dissections in science education) may be useful where
repeated practice is required or where the actual physical
experiment would be too costly, time consuming, or oth-
erwise impractical to enact in real life. Simulations have
been used to illustrate key principles in disciplines such as
biology, chemistry, physics, and earth and space science.
Studies can be designed to examine whether and how simu-
lations help learners understand disciplinary concepts. For
example, studies of the simulation environment NetLogo
have investigated middle- and high-school students’ der-
ivation of the ideal gas law from microlevel interactions
among gas particles in a box (Wilensky, 2003); creating
and testing models of predator—prey interactions (Wilensky
& Reisman, 2006); and exploring the rates and directions
of chemical reactions for individual molecules (Stieff &
Wilensky, 2003). Studies can also be designed to compare
learners” outcomes following simulations versus hands-on
lab experiences (Ma & Nickerson, 2006). As technology
improves, so does the fidelity of the simulations, provid-
ing ever-greater opportunities for future research (see
Chapter 20 in this volume).

Online Education and Massive Open Online
Courses

The rise of online education and MOOCs targeting large-
scale interactive student participation, open access via the
internet, interorganizational collaboration, and the genera-
tion of big datasets provides opportunities for interdiscipli-
nary, intercultural research on a scale not previously seen.
Though relatively new, the potential for research on MOOCs
is immense. MOOCs allow for the development of learning ana-
lytics that can be used for adaptation and personalization of cur-
riculum through predictive modeling and forecasting of learner
behavior and/or achievement or for the application of social
network analysis techniques to optimize learner interactions.
Insights generated from such studies may contribute to new the-
oretical models, such as models of self- and peer-assessment, as
































