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Letter from the Editor 
Kathleen J. Tate, Ph.D.

Welcome to the Spring 2017/Summer 2017 issue of Internet Learning 
journal! In this issue, you will find book and media reviews, perspec-
tives from the field, and research and theoretical articles. Themes of 

motivation and collaboration are woven throughout the topics in this issue, which 
include student interactions, student success, immersive technologies, and assess-
ment.
Dr. Tisha Duncan’s book review provides an overview of the Whitaker, Zoul, and 
Casas (2015) book, What Connected Educators do Differently. She states that the 
text provides guidance about how to increase professional and personal connec-
tions. Dr. Duncan shares that the book is relevant for educators at all levels from 
primary to post-secondary in both traditional and online settings.
Dr. Christina Dryden addresses assessment, data, and rubrics in her media review. 
Choosing a rubric type for an institution or program can be a daunting process. 
She focuses on a short list of features such as ease of use and uncomplicated report-
ing to consider, simplifying the rubric selection process.
In the From the Field section, Russell Poulin, Director, Policy & Analysis, WCET—
The Western Interstate Commission for Higher Education (WICHE) Cooperative 
for Educational Technologies, is featured in 3 Questions for an Online Learning 
Leader. He offers insights about regulations from different oversight agencies re-
garding the state authorization of distance education programs. Russ also discuss-
es e-learning issues and solutions, the shift to mobile learning, and digital tools 
that are underutilized.
Research and theoretical articles in this issue examine student success, connections 
between constructivist teaching and student interactions, and immersive technol-
ogy in a preservice teacher context. Drs. Vignare, Wagner, and Swan explore the 
use of data analytics as an innovation trigger for supporting student success. They 
frame their work through innovation science and the predictive analytics report-
ing (PAR) framework. The authors make a compelling argument for an external 
community approach for developing common data definitions and an organizing 
framework that identifies and categorizes student success interventions.
Drs. Michael Miller-First and Kristin Ballard present a way to apply construc-
tivism to adult learners in the online classroom. They elucidate five user friendly 
constructivist-based teaching methods, including interactive learning, facilitative 
learning, authentic learning, learner-centered learning, and high-quality learning. 
Miller-First and Ballard emphasize that students should not merely navigate an in-
structional environment; rather, they should experience meaningful and authentic 

doi: 10.18278/il.6.1.1
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activities that help develop skills relevant to problem-solving within and beyond 
virtual classroom walls.
Finally, Dr. Kevin Graziano expands the body of literature on the use of current 
immersive technologies with preservice teachers. His study examined undergrad-
uate teacher candidates’ motivational reactions to self-directed online instruction-
al materials used to study and apply immersive technology, augmented, virtual, 
and 3-D reality in an online, educational technology course. Data were collected 
using the Instructional Materials Motivation Survey and he shares implications for 
educators, instructional designers, and both network and academic administrators.
This issue provides a variety of approaches and resources for university constitu-
ents to consider. Articles capture research, theory, and experience from the field. 
As always, I hope you extract discussion points that you can share with your own 
students, colleagues, or supervisors to prompt new directions in discourse, re-
search, and practice.
 
Enjoy!
Dr. Kathleen J. Tate,
Editor-in-Chief of Internet Learning Journal

References
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The Value of Common Definitions 
in Student Success Research:  
Setting the Stage for Adoption and Scale
Karen Vignare, KV Consulting
Ellen Wagner, Hobsons
Karen Swan, University of Illinois, Springfield

Abstract

As the fascination with innovation continues to catalyze change in 
contemporary post-secondary education, the field of innovation sci-
ence is beginning to emerge, so that the relationships between and 
among the endeavors of Invention, Innovation, and Implementation 
are better understood. This article explores the use of data analyt-
ics as an innovation trigger for supporting student success. Very few 
organizations have approached improving student success using an 
open strategy that involves data scientists and the many implement-
ers of student success working across America’s college campuses. In 
an effort to expand student success research, the Predictive Analytics 
Reporting (PAR) Framework created common data definitions and 
organizing principles to support collaborative student success research 
among like-minded universities. By starting with common data, the 
members of the PAR collaborative have the ability to share, compare, 
and disseminate results, insights, and strategies for student success. 
The approach is yielding interesting research on success factors within 
student segments and learning modalities. The ability to share the re-
sults paves the road to adoption at other institutions or within systems. 

Keywords: student success, Predictive Analytics Reporting (PAR) 
Framework, data definitions, predictor categories, collaborative, suc-
cess factors, retention, progression, Student Success Matrix (SSMX)

Introduction

Innovation  refers to a new way 
of doing things: incremental, 
radical, and revolutionary changes 

in thinking, products, processes, or 
organizations. A distinction is typically 
made between invention, an idea made 
real, and innovation, the real-world ap-
plication of an invention in practice. 

Internet Learning Volume 6 Number 1 - Spring 2017/Summer 2017
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When an invention is applied to solve a 
problem or to do something completely 
differently than it has been done before, 
innovation occurs. Disruptive innova-
tion is a term, theory, and phenomenon 
defined and analyzed by Clayton M. 
Christensen beginning in 1995, based 
upon his work in the corporate arena 
(Christensen, Raynor, & McDonald, 
2015). A disruptive innovation  is one 
that creates a new market and value 
network and eventually disrupts an 
existing market and value network, 
displacing established market leading 
firms, products, and alliances. 

As demands for improving high-
er education have increased, Ameri-
can higher education has become in-
creasingly drawn to the proposition of 
innovation, in general, and with dis-
ruptive innovation in particular. Exam-
ples of disruptive innovations include 
for-profit colleges, online learning, and 
competency-based education, provid-
ing students with pathways that pro-
vide a variety of alternative approach-
es toward program completion as they 
work toward high-value certificates and 
degrees. Learning analytics promises to 
be another disruptive innovation.

The challenge in higher education 
is that the implementation of a new idea 
in practice—that is, taking an invention, 
and putting it to work so that innovation 
occurs—depends upon implementers 
willing to navigate through the myriad 
changes to practice that ripple through 
institutions when a new idea is intro-
duced to current practice. Some innova-
tions simply have too much associated 
overhead, are not conducive to scalabil-

ity, or may be too hard for mere mor-
tals to use. Practitioners are much more 
willing to commit to an implementation 
when it solves a problem.

Finding common ground be-
tween innovators and implementers 
can be tremendously challenging. Ev-
erett Rogers sought to explain how, 
why, and at what rate new ideas and 
technology spread in his Diffusion of 
Innovations  theory, first published in 
1962. Rogers (2003) suggested that four 
variables influence the spread of a new 
idea: the innovation itself, communica-
tion channels, time, and a social system 
(see Figure 1). He suggested that this 
process depends heavily on the people 
involved in the adoption of an innova-
tion, since an innovation must be wide-
ly adopted in order to self-sustain. He 
described categories of adopters as in-
novators, early adopters, early majority, 
late majority, and laggards. He further 
noted that diffusion manifests itself in 
different ways and is highly subject to 
the types of adopters and innovation–
decision processes. 

The advent of data analytics has 
brought opportunities for testing new 
methodological techniques—including 
business intelligence, predictive ana-
lytics, and data mining—for measur-
ing the impact of innovations on ed-
ucational outcomes, and making sure 
to bridge the distance from innovation 
through implementation, on the way to 
adoption. The excitement comes from 
the promise of disrupting old, ineffec-
tive practices by replacing them with 
new innovative ones, guided by data-
analytics. The work is motivated by 
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the promise of being able to generalize 
research results beyond a single exper-
imental condition, a single pilot pro-
gram, or a single institution. The danger 
comes from not evaluating educational 
technology innovation using empirical 
evidence, generated using open frame-
works and common data definitions.

The methods of the academy 
have traditionally forced the evalua-
tion of innovation-in-practice to be 
measured using experimental and qua-
si-experimental methods that employ 
inferential statistics and small n stud-
ies under relatively tightly controlled 
conditions. The introduction of learn-
ing analytics introduces the ability to 
explore the effects of interventions on 
all participants in the messy situations 
they inhabit. This in itself is disruptive, 
as are the more global changes that use 
of learning analytics diffuse through 
higher education (Swan, 2016).

This article explores the use of 
data analytics to guide student success 
initiatives in the context of a particular, 
cross-institutional collaborative proj-
ect, the Predictive Analytics Reporting 
(PAR) Framework. What is perhaps 
most important about the project is that 
it created a social system to support the 
diffusion of innovation. Applying new 
approaches to supporting student suc-
cess depends upon our collective abil-
ity to find common ways to articulate 
the shared benefits of using data to 
help students better navigate their ed-
ucational experiences, and to obtain 
essential support at points and times 
of need. This article also explores the 
value and impact that using common 
data definitions and frameworks to or-
ganize information generally available 
at post-secondary institutions brings 
for sharing results. Those results may 
help with both generalizability of re-

Figure 1. Roger’s Diffusion of Innovation. Downloaded 10.17.16 http://bit.ly/2enXbUY
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search and strategies for adoption that 
help bring data-driven innovation to all 
members of the college community.

In the sections that follow, the 
Predictive Analytics Reporting (PAR) 
framework is introduced and its cre-
ation and dissemination of common 
data definitions and a shared structure 
for inventorying and testing student 
success interventions are discussed. 
Descriptions of how common frame-
works can inform the scaling of find-
ings cross-institutionally with specific 
examples from PAR research, and a 
general discussion of how PAR tools 
can be used is included. Finally, obser-
vations on what PAR can tell us about 
the adoption of a disruptive technology 
are shared.

Improving Student Success

Nationally, colleges and univer-
sities struggle to improve stu-
dent success; improvements 

have been especially challenging for 
realizing improvements with the lowest 
socioeconomic groups (Shapiro et al., 
2014). Demands for improvement have 
resulted in a stronger focus on explor-
ing student outcomes, including college 
completion. The scrutiny of outcomes 
has contributed to both an expanding 
market for educational technology that 
addresses outcome issues, and the in-
ternal institutional drive to innovate in 
the area of support for student success. 
These two trends set the stage for insti-
tutions to leverage academic and learn-
ing analytics (Norris & Baer, 2013). The 
educational technology marketplace 

responded by creating tools, products, 
and services designed to serve the needs 
of individual institutions.

A different approach to improv-
ing innovation to optimize student 
success is to work through a  commu-
nity of practice. The Predictive Analyt-
ics Reporting (PAR) Framework was a 
project originally funded by the Bill & 
Melinda Gates Foundation and guided 
by a management team from the West-
ern Interstate Commission for Higher 
Education (WICHE) Cooperative for 
Educational Technologies (WCET) (Ice 
et al., 2012). The PAR Framework later 
became a nonprofit, multi-institution-
al collaborative that provided member 
institutions with tools and resources for 
identifying risks and improving student 
success. The assets of the not-for-prof-
it PAR Framework were acquired by 
Hobsons in 2016, with the intention of 
continuing to support member-driv-
en collaborations that help institutions 
and systems through the combined 
power of a collective dataset, analytic 
tools to improve member metrics, and 
research-based approaches to identify-
ing student success interventions.

Common Data Definitions

The goal of the six founding in-
stitutions that participated in 
the original PAR Framework 

discussions was to demonstrate that it 
was possible to use predictive analyt-
ics to find students at risk of dropping 
out of college. To do this work, the PAR 
Framework created a single, federated, 
cross-institutional dataset to investi-
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gate factors affecting the retention and 
progression of undergraduate students. 
The creation of such a common dataset 
clearly required the creation of com-
mon data definitions that were specif-
ic enough to ensure reliable findings 
but that could also be applied to most 
undergraduate programs. The original 
six participating institutions included 
a community college, 4-year college, 
university system, community college 
system, and two for-profit universities, 
which met to establish common ground 
for all members of the post-secondary 
community to engage in a common con-
versation. All the participating mem-
bers offered both fully on-ground and 
fully online classes. Participating pro-
grams ranged from traditional semes-
ter terms to eight- and five-week terms 
with start dates happening every week. 
Thus, the initial work of the collabora-
tive was to find ways of defining such 
seemingly simple outcome variables as 
retention and progression relative to a 
common time frame, something with 
which the Federal government contin-
ues to struggle. Table 1 presents catego-
ries of input variables defined. 

Common definitions are a key 
feature of the PAR dataset. Through the 
original grant work, a group of research-
ers identified and then openly pub-
lished a set of common data definitions 
(https://community.datacookbook.
com/public/institutions/par). Because 
all of the data that were and are provid-
ed by PAR member institutions utilize 
these common definitions, cross-insti-
tutional apples to apples analyses on the 
combined dataset can be performed to 
better understand the factors that im-

pact student success generally as well as 
locally. 

The success of these original PAR 
researchers was due, in a large part, to 
their willingness to collaborate and 
share data and analytic approaches in a 
safe, supportive environment, a benefit 
that continues today. PAR member in-
stitutions comprise a range of the many 
diverse options for post-secondary ed-
ucation, including traditional, open 
admission community colleges; 4-year, 
traditional, selective admission, public 
institutions; and nontraditional, open 
admission, primarily online institu-
tions, both for-profit and nonprofit.

Since all of the data provided by 
PAR member institutions meet the pa-
rameters of the common definitions, 
PAR researchers were able to do both 
aggregated and cross-institutional com-
parisons and analyses on the combined 
data. Having relatively comprehensive, 
detailed data for all credential-seeking 
students (as opposed to a sample from 
each institution) creates a more accu-
rate understanding of the student- and 
institutional-level factors that impact 
risk and success.   It also makes it pos-
sible to more effectively control for 
confounding variables that might be 
contributing to observed differences 
between student groups.

The PAR Framework data mod-
eling yielded positive, negative, and 
variable predictors for being retained 
after 12 months. The positive predictors 
included high school GPA (when avail-
able), dual enrollment (high school/col-
lege), prior college credits, community 
college GPA, successful course comple-

https://community.datacookbook.com/public/institutions/par
https://community.datacookbook.com/public/institutions/par
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Student 

demographics

Course 

information

Course catalog Lookup tables Student 

financials

Student 

academic 

progress

Gender Course location Subject Credentials offered

FAFSA on 

file

Current major/

CIP

Race Subject Course number

Course enrollment 

periods

FAFSA file 

date

Earned 

credential/CIP

Prior credits Course number Subject (long) Student types

Pell 

received/

awarded

Zip code Section Course title Instructor status Pell date

High school 

information Start/end date

Course 

description Delivery modes

Transfer GPA

Initial grade/final 

grade Credit range Grade codes

Student type Delivery mode

Institution 

characteristics

Instructor status

Course credit

Table 1. Common Input Variables Explicitly Defined by PAR Researchers

tion, completed developmental educa-
tion courses, and credit ratio, a progres-
sion measure consisting of the number 
of credits successfully completed divid-
ed by the number of credits attempted. 
The negative predictors included with-
drawals and a low number of credits at-
tempted. Finally, the predictors that var-
ied from positive to negative depending 
on institution included: Pell grant el-
igibility (low income), enrollment in 

developmental education courses, age, 
fully online status, and race.

Student Success Matrix

Building on these findings, the 
data scientists worked with edu-
cational practitioners (i.e. imple-

menters) to move the innovative find-
ings from theoretical information to a 
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framework that supported acting on 
analytic evidence from the dataset. The 
education theorists played a critical role 
of tying the data science innovations to 
what was known about student success. 
Researchers within the PAR commu-
nity began to explore whether the PAR 
dataset could be extrapolated to create 
an updated model for retention and 
progression. In reviewing seminal re-
tention studies including Tinto (1987), 
Bean and Metzner (1985), and Falcone 
(2011), the researchers developed an 
updated PAR model of retention as 
shown in Figure 2 below.

Based on these initial findings 
and the research literature, the PAR 
model (Daston, James, & Swan, 2015) 
shown in Figure 2 begins with learner 
characteristics, the relatively consistent 
attributes students bring to the learning 
experience. It views these characteris-
tics as being filtered through instructor 
behaviors in the courses they take, the 
characteristics of those courses them-
selves (course characteristics), and other 
supports, supports not aimed at specific 
parts of the model, most importantly 
financial aid. These influence learners’ 
feelings of FIT or academic and psycho-

Figure 2. PAR Model of Factors Affecting Student Retention and Progression

social integration, which in turn affects 
how the learners behave in their cours-
es and programs (learner behaviors), 
including their decisions to continue 
their studies (retention/progression). 
The model also shows learner behaviors 
feedback to impact the factors contrib-
uting to them and suggests where da-
ta-driven interventions might address 
these specific categories of what the 
model views as predictors of retention 

and progression.
In a process similar to that in-

volved in the creation of the data defi-
nitions, PAR researchers classified in-
terventions by the predictors identified 
in the research as affecting student suc-
cess. The review of the literature used 
to substantiate the new framework 
also revealed that, previously, student 
interventions were often classified by 
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administrative functions. The ability to 
identify predictors offers an opportu-
nity to apply a community of practice 
process to the collection of actionable 
student interventions. The multi-mem-
ber educational community once again 
agreed to an open research process that 
resulted in a common framework. The 
framework was based on the updated 
model of retention, predictors from the 
dataset, and the recognition of a student 
life cycle during which particular inter-
ventions might be more or less effective 
at different times. The student life cycle 
periods (see Table 2) that were identi-
fied included: connection, the period 
from when a student first contacts the 
institution, through admissions and ini-
tial advising until they first take classes; 
entry, the first year or so of classes when 
students get most of their general edu-
cation courses taken and, if they have 
not already, decided on a major; prog-
ress, the major period of progression 
toward a degree; and completion, when 
students finish up the requirements of 
their degree and make plans for em-

ployment or further studies.
Table 2 illustrates how the com-

bination of predictors addressed and 
stage in the students’ academic life cycle 
resulted in the creation of the Student 
Success Matrix (SSMX) (Wagner, Das-
ton, Shea, Sloan, & Swan, 2013). The 
SSMX provides an efficient structure for 
inventorying, organizing, and concep-
tualizing supports aimed at improving 
student outcomes. An exploratory re-
search process was used to test wheth-
er interventions would fit into these 
categories. In 2012, the 16 then-mem-
bers of PAR were asked to submit on a 
spreadsheet the interventions that were 
used at their institution. The collection 
yielded over 1,000 interventions, all of 
which fit into the intervention catego-
ries (Swan & Daston, 2014). The PAR 
team has since refined and automated 
the intake process and interventions are 
now collected online. Using the SSMX, 
member institutions have contributed 
descriptions of supports currently in 
use on their campuses including pro-

Table 2. Predictor Categories by Stage in Academic Career Instantiated in the Student 
Success Matrix

Connection Entry Progress Completion
Learner characteristics

Learner behaviors
FIT (academic and psy-

chosocial integration)
Other support

Course/program  
characteristics

Instructor behaviors
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grams, services, actions, interventions, 
and policies. The common structure 
in SSMX for categorizing interventions 
makes it possible to link them to par-
ticipating students, and through the 
PAR dataset explore their efficacy. By 
providing common predictors to clas-
sify interventions across institutions, 
particularly effective approaches can 
be identified and shared among PAR 
institutions, paving the way for better 
understanding, measuring, and scaling 
the highest impact tools for improving 
student outcomes.

Looking for Scale within the 
Dataset

The combination of a commonly 
defined dataset and a common 
framework to measure interven-

tions provides powerful information 
for institutions to identify potential 
challenges or opportunities to improve 
student outcomes. Since the dataset 
and common framework is shared by 
all PAR Framework members, the op-
portunity to have a broader discussion 
with other community members who 
experience similar challenges can start 
immediately. The ability to measure 
across this continuum of universities 
allows data scientists and researchers to 
identify whether challenges are unique 
or shared by members. The notion of 
achieving scale across the industry is 
tantalizing and can be equated to find-
ing generalizability in research. The 
dataset allows PAR data scientists and 
community researchers an opportunity 
to explore important research questions. 

To date, analyses have been complet-
ed on whether there is generalizability 
of positive predictors of success across 
multiple institutions’ transfer students, 
what the PAR Framework dataset tells 
us about post-traditional students, and 
whether taking online classes is detri-
mental to retention and progression.

Are the Predictors of Successful 
Transfer Students the Same at 
Multiple Institutions?

One of the analyses performed 
by PAR Framework research-
ers involved identifying similar 

predictors of transfer student success 
across institutions. One institution, 
University of Maryland University Col-
lege (UMUC), conducted a research 
study that found both positive and neg-
ative predictors for transfer students. 
In order to replicate the study, an insti-
tution or system needed to report data 
on transfer students. The University of 
Hawaii system dataset included stu-
dents who transferred from commu-
nity colleges to 4-year universities. The 
PAR Framework data scientist looked 
at 18 variables at both institutions to 
address the research questions. Since 
the variables were comparable because 
of shared common data definitions, the 
research could proceed.

There were three variables that 
predicted a student’s grade point av-
erage at the bachelor’s level that were 
shared at both institutions (James, 
2015) including: 
•	 Did the student complete his or her 
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math requirement? 

•	 Did the student earn an associate’s 
degree?

•	 Did the student repeat a course? 

Completion of a math course at a 
community college was positively asso-
ciated with earning a GPA over 2.0, as 
was earning an associate’s degree before 
transferring and having a higher GPA 
at the Community College. Repeating a 
course in community college was neg-
atively associated with first-term GPA 
at a 4-year university. The dataset was 
able to reveal that each institution had 
unique predictors as well.

The analysis also included de-
termining whether predictors were the 
same at the two institutions for reten-
tion. Retention was defined as whether 
the students were still enrolled between 
6 and 12 months after they first en-
rolled. Only four variables were found 
to be positive predictors at both insti-
tutions. The variables in common that 
predicted student success included the 
number of credits attempted during the 
first term at the 4-year institution, the 
grade point average of the first term 
at the 4-year institution, the number 
of credits taken and successfully com-
pleted (credit ratio), and whether the 
course was online or face to face. Each 
institution also found unique positive 
predictors among its students. 

The ability to apply results from 
one research study based on a local 
sample to a larger, national population 
has traditionally been compromised 
by limited generalizability. The PAR 

Framework’s common data definitions 
provided the means for validating the 
results of research conducted at one in-
stitution with results from another in-
stitution. 

Getting to know post-
traditional students

The PAR data science team ex-
plored the dataset and reviewed 
the literature to better under-

stand post-traditional students (Watt 
& Wagner, 2016). What it is clear, na-
tionwide, is that this student segment is 
growing. Current data-gathering prac-
tices, whether in federal requirements, 
state assessments, or most recruitment 
surveys, continue to rely on the first-
time, full-time cohort. Assessment of 
post-traditional students leads to many 
related concerns for today’s higher edu-
cation ecosystem. For example, students 
who vary from the traditional path are 
not eligible for many federal financial 
aid programs, or they find that the aid 
they do receive is not flexible enough to 
work with their enrollment plans. 

Such antiquated practices do a 
disservice to institutions that focus on 
recruiting, educating, and graduating 
post-traditional students. Similarly, if 
more traditional institutions were re-
quired to report on post-traditional stu-
dent outcomes, they might alter their 
student success practices to be more 
inclusive. The common dataset at PAR 
offers member institutions an oppor-
tunity to investigate whether post-tra-
ditional students are similar through-
out the membership. Identification of 
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whether the data on this student seg-
ment are similar or unique to an insti-
tution is another example of how open 
and common data definitions support 
scalable research. 

A little online learning 
is a good thing

James, Swan, and Daston (2016) 
used a large dataset compiled with-
in the Predictive Analytics Report-

ing (PAR) Framework to compare stu-
dents taking only on-ground courses, 
students taking only online courses, 
and students taking a mixture of both 
at five primarily on-ground commu-
nity colleges, five primarily on-ground 
4-year universities, and four primarily 
online institutions. Their work suggests 
that online courses can provide both 
flexibility and access while improving 
student completion. 

The results suggest that tak-
ing online courses is not necessarily 
harmful to students’ chances of being 
retained. While the PAR Framework 
dataset represents a microcosm of insti-
tutions across American universities, it 
does include a more representative sam-
ple of institutions serving nontradition-
al students. It is clear from other work, 
including recent reports from the Inte-
grated Post-Secondary Education Data 
System (IPEDS), that these students are 
taking more accessible course modal-
ities like online and blended courses. 
James and colleagues’ (2015) research 
reveals essentially no difference in re-
tention between delivery modes for stu-
dents enrolled in primarily on-ground 

4-year universities participating in the 
PAR Framework. At participating pri-
marily online institutions, students tak-
ing both online and on-ground courses 
had slightly better odds of being re-
tained than students taking exclusively 
on-ground or exclusively online cours-
es. The same was true of students at 
primarily on-ground PAR community 
colleges. Only at these latter institutions 
did taking online courses negatively 
impact success, and that was when only 
online courses were taken. 

Examples of Student Success 
Interventions using the 
Common PAR Framework

Building on the common approach 
to identify trends and to investi-
gate research questions within 

the PAR dataset, the SSMX is used to 
categorize interventions across institu-
tions. When the SSMX and analyses in-
volving the PAR datasets are combined, 
the results can help to identify partic-
ularly important interventions. The in-
formation can then be shared among 
PAR institutions, paving the way for 
better understanding, measuring, and 
scaling the highest impact tools for 
improving student outcomes. This ap-
proach differs from the comparison 
institutions might do when exploring 
other reported data. Other sources of 
data are not easily connected to ongo-
ing student success interventions. There 
is scant evidence showing that institu-
tions catalog their interventions at all. 
SSMX helps an institution commence 
the laborious process of inventorying 
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student interventions. Institutions can 
then assess whether any given interven-
tion improves student outcomes.

The benefit of grounding student 
success efforts in analytics is the oppor-
tunity to test whether a particular inter-
vention or set of interventions improves 
student outcomes. Using the SSMX, in-
stitutions can enter interventions, link 
them to participating students, and then 
measure whether a change in outcomes 
occurred. When an institution joins 
PAR, it can compare its data to other 
peers’ benchmarks and immediately 
discuss with those peers interventions 
they may be using to address challeng-
es. Members of PAR also include state-
wide systems that can benchmark their 
progress within the state. By choosing a 
system that is built on a common set of 
definitions and a research-based frame-
work, institutions can measure progress 
both internally and externally. In ad-
dition to the progress being measured, 
PAR membership also creates commu-
nity-driven discussions around inter-
ventions which are invaluable.

The process of collecting inter-
ventions also allows institutions and 
communities of institutions to look for 
gaps or redundancy in services. Aca-
demics report regularly on different 
interventions launched and progress 
made, but few institutions report in-
tra-institutional data collection and 
comparison and even fewer report in-
terventions that are compared against 
peer institutions. By recording the insti-
tution’s interventions, student success 
staffs have a comprehensive view across 
all units responsible for interventions.

Multiple institutions within the 
PAR community have expressed sur-
prise at the number of student inter-
ventions offered across their campuses. 
The collection process often led them to 
review interventions in a more system-
atic way. These institutions report ask-
ing questions such as: 
•	 Do we have data to support the ef-

fectiveness of the intervention? 

•	 If the intervention has been prac-
ticed over multiple years, has the 
impact on the intended population 
been determined and did it change 
over the years? 

•	 Do we know the cost of the inter- 
vention? 

•	 Are we aligning interventions to our 
greatest student retention challen- 
ges? 

This introspective reviewing pro-
cess is important. Among a community 
of institutions, it leads to the sharing of 
insights, interventions, and retention 
challenges.

The community sharing then 
leads to collaboration. Within the PAR 
community, members have identified 
similar challenges and agreed to try 
similar interventions and report the 
findings from researching the effects of 
the interventions. The PAR Framework 
tools, such as Obstacle Course Explor-
er, allow institutions to identify cours-
es where course completion could be 
improved. Obstacle courses are those 
courses where the data show that if stu-
dents do not complete the course with 
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a C or better grade, then the course 
serves as a barrier to retention and pro-
gression. The SSMX tool can help align 
an intervention to obstacle course im-
provements. The combination of data 
and targeted interventions can then be 
shared with other members to deter-
mine whether colleagues are using sim-
ilar interventions. 

The PAR data team explored 
obstacle courses that had particularly 
high fail rates. Several universities rec-
ognized that their beginning account-
ing courses were all part of the dataset 
and that these courses were particularly 
concerning as they had both high en-
rollment and high fail rates, and were 
often damaging to progression because 
they were prerequisites for other cours-
es. After a review of research on im-
proving accounting course outcomes 
and a discussion with faculty, admin-
istrators, and student services support 
staff, the institutions decided to inter-
vene by adding peer mentoring or em-
bedded tutoring to certain accounting 
sections. Each institution ran their 
own tests, but continued to share with 
each other the results including how 
to improve the intervention if it was 
iterated. Although a cross-institutional 
study was discussed, it was not pursued. 
While an iterative scale was not real-
ized, cross-institutional practices were 
shared and disseminated.

As referenced earlier, PAR mem-
bers include several state systems. The 
state systems have promoted an evi-
denced-based culture and are leverag-
ing the SSMX to review interventions 
that could specifically improve state-

wide student outcomes. The University 
System of Maryland (USM) adopted 
the PAR Framework as part of a sys-
tem-wide effort to optimize invest-
ments aimed at improving student suc-
cess. All USM institutions will adopt 
the PAR Framework Student Success 
Matrix (SSMX) in order to inventory, 
categorize, and explore the returns on 
investment for student success pro-
grams deployed at each institution. The 
intervention measurement focus of this 
initiative targets innovative student 
supports and interventions used by in-
stitutions with their students. The effort 
to categorize interventions and improve 
outcomes is part of an active commit-
ment to improve graduation rates to 
55% for students entering 4-year insti-
tutions. USM will look for opportuni-
ties to impact academic outcomes and 
identify interventions across the aca-
demic life cycle where academic advi-
sors have the potential to identify strug-
gling students at optimal points and in 
times of need. The collaborative nature 
of identifying statewide student success 
interventions speeds up the dissemina-
tion of practices that work.

The early examples of the SSMX 
begin intervention measurement. If the 
measurement indicates that an inter-
vention is successful, the stage is set for 
that intervention to be adopted by oth-
er institutions facing similar challenges. 
Since members of the PAR Framework 
have access to their data, they can mea-
sure the impact of the intervention to 
see if a successful intervention is scal-
able across institutions. The alignment 
of common data definitions with a 
common framework for intervention 
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measurement sets the stage for adop-
tion of effective interventions that can 
be scaled across a community. 

Conclusions 

Adopting better student success 
strategies is dependent on hav-
ing good data and educational 

technology to support better decision 
making. The PAR Framework relies on 
a community approach to the develop-
ment of common data definitions and 
an organizing framework that identifies 
and categorizes student success inter-
ventions. The innovation surrounding 
the PAR Framework is not only the data 
science, even though many in the field 
would equate educational analytics to a 
powerful innovation (Dunbar, Dingell, 
& Prat-Resina, 2014). The power lies 
in the combination of an innovation 
within a community that is capable of 
implementing and diffusing the inno-
vation. The common data definitions 
and framework clearly set the stage 
for scaling of successful strategies. The 
development of open tools for student 
success research promotes innovation 
among a community of educational 
practitioners (i.e. implementers). The 
community-based approach connects 
high-priority issues of student success 
to the development of innovations 
within the analytics tools. 

Predictive analytics experts have 
the power to evaluate data on specif-
ic variables to yield answers related to 
improving student success. Research 
across the learning analytics commu-

nity strongly suggests that institutions 
can now avail themselves of better stu-
dent success information including in-
formation about students across multi-
ple groups, such as veterans, transfers, 
and even stop-outs. It would be ben-
eficial to the higher education com-
munity to understand where there are 
commonalities across the student eco-
system, where small changes lead to big 
differences, and where niche programs 
may be best. We may even learn that 
our populations perform better overall 
when we consider post-traditional stu-
dent needs. With evidence comes the 
ability to focus solutions, and dollars, 
where they will make a difference.

The PAR Framework tools can 
be used to internally analyze predictors 
of student success and the effectiveness 
of student success interventions, as well 
as support external collaboration with 
others. External collaboration assists 
with the dissemination of best practices 
in a way that internal analyses cannot 
(Stiglitz & Greenwald, 2014). Achieving 
a balance of innovation and implemen-
tation that promotes both internal in-
trospection and external collaboration 
offers the community a better way to 
innovate in the important area of stu-
dent success. 
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Constructivist Teaching Patterns 
and Student Interactions
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Abstract

The constructivist learning theory, which refers to the idea that learn-
ers construct knowledge for themselves, can have a positive impact 
on online-learning environments when focusing on adult learners. 
Within this constructivist learning environment, we are able to create 
a place where learners can work together and support each other as 
they use a variety of tools and information resources in their pursuit 
of learning goals and problem-solving activities. This article presents 
information about constructivism as a learning theory, constructivist 
teaching, and the formation of a learning environment that promotes 
meaningful and authentic activities that help learners develop skills 
relevant to problem-solving as opposed to merely navigating a strict-
ly instructional environment. While there are several ways to apply 
constructivism in the online classroom, here we explore five simple, 
easy-to-use constructivist-based teaching methods with real-class-
room examples that include interactive learning, facilitative learn-
ing, authentic learning, learner-centered learning, and high-quality 
learning.

Keywords: constructivist teaching, student interaction, online learn-
ing, constructivism, interactive learning, facilitative learning, authen-
tic learning, learner-centered learning, high-quality learning, jigsaw

Introduction

Although its roots date back to the 
1930s, constructivism as an ed-
ucational philosophy really did 

not become prominent until the early 
1990s. There were five basic principles 
identified in the research conducted at 

that time (Dunlap & Grabinger, 1996; 
Savery & Duffy, 1996). These principles 
include: (1) learning is an active process 
of meaning-making gained from our 
experiences and interactions with the 
world; (2) learning opportunities arise 
as people encounter situations that in-
volve cognitive conflict, challenge, and 
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through planned problem-solving; (3) 
learning is a social activity which in-
volves acts of collaboration, negotia-
tion, and participation; (4) reflection, 
assessment, and feedback are embed-
ded within learning activities; and (5) 
learners take primary responsibility for 
their learning.

In its most basic sense, the con-
structivist model of learning posits 
learning as a process of constructing or 
making something. The premise of the 
model is that people learn by making 
sense out of the world. In other words, 
they make meaning out of what they 
encounter. As mentioned, the essence 
of constructivism is that students ac-
tively construct knowledge. Ultimate-
ly, constructivism is the philosophical 
and scientific position that knowledge 
arises through a process of active con-
struction (Mascolo & Fischer, 2010). 
The core element of this assumption is 
that learners interpret new information 
using knowledge that they have already 
acquired. Learners activate prior knowl-
edge and try to relate new information 
to knowledge they already possess. By 
doing so, understanding subject matter 
is a function of knowledge construction 
and transformation, not merely infor-
mation acquisition and accumulation 
(Blumenfeld, 1992).

A Constructivist Learning 
Environment

The notion that students control 
their learning is at the heart of 
the constructivist approach to 

education. Therefore, it is imperative 

that we develop classroom practices 
and deliver the curriculum to enhance 
the likelihood of student learning. 
However, controlling what students 
learn is nearly impossible. The search 
for meaning takes a different route for 
each student. As educators we have 
great control over what we teach, but 
far less control over what students learn 
(Brooks & Brooks, 1999). Even when 
we structure classroom lessons and cur-
riculum to ensure that all students learn 
the same concepts at the same time, 
each student still constructs his or her 
own unique meaning through his or her 
own cognitive processes.

The search for understanding 
motivates students to learn. When stu-
dents want to know more about an idea, 
or a topic, they put more cognitive en-
ergy into classroom investigations and 
discussions and study more on their 
own (Canestrari & Marlowe, 2013). As 
educators, priorities of ensuring that 
all students learn the same concepts, 
we carefully analyze students’ under-
standings, and customize our teaching 
approaches are essential steps of edu-
cational reform that should result in 
increased learning. But these priorities 
require a paradigm shift.

Brooks and Brooks (1993) iden-
tified five central tenets of constructivist 
teaching, which parallel the five princi-
ples of constructivism. The first is that 
constructivist teachers seek and value 
students’ points of view. Secondly, con-
structivist teachers structure lessons to 
challenge students’ suppositions. When 
educators permit students to construct 
knowledge that challenges their current 
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suppositions, learning occurs. Third, 
constructivist teachers recognize that 
students must attach relevance to the 
content and curriculum. As students 
see relevance in assigned activities, 
their interest in learning grows. Fourth, 
constructivist teachers structure lessons 
around big ideas, not small bits of infor-
mation. Finally, constructivist teachers 
assess student learning in the context of 
daily classroom investigations. Students 
should demonstrate their knowledge 
every day in a variety of ways.

Promoting Meaningful and 
Authentic Learning

Learning is considered meaningful 
when it is generalizable, function-
al, and durable (Zitter, De Bruijn, 

Simons, & Cate, 2011). Generalizable 
refers to learning that is associated with 
different contexts, situations, and tasks. 
Functional learning is learning that 
makes us act differently. Last, durable 
means that learning is recorded in our 
long-term memory and we can access it 
at any time.

It is important that teaching 
based on these ideas involves under-
standing two key characteristics of the 
learning process: (1) durable learning 
is only possible when attention, prac-
tice, and repetition are united; and (2) 
all things learned are either associated 
with the subject, the tasks, the interac-
tion with others, or the physical setting 
where they have been taught. The fur-
ther transfer of this knowledge to other 
subjects, tasks, interactions or spaces is 
not achieved spontaneously and must 

be taught (Vandekar, 2015). The onus 
is on the educator to create and facili-
tate learning experiences that attend to 
these notions. 

Authentic learning has also been 
referred to as real-life learning. Instead 
of vicariously discussing topics and re-
gurgitating information in a tradition-
al industrial age modality, authentic 
learning engages all of the senses and 
encourages learners to create tangible, 
useful products worth sharing with 
their community. Once an educator 
provides a motivational challenge, he 
or she must nurture and provide the 
necessary criteria, planning, timelines, 
resources and support to accommodate 
this kind of student success. The teacher 
becomes a guide on the side or an event 
manager: a facilitator not a dictator. 
Facilitated processes become the pre-
dominant force while assignments are 
real-life or simulated tasks that provide 
learners with opportunities to connect 
directly with the real world beyond the 
classroom.

Constructivism in the Online 
Learning Environment

The online learning modality of-
fers an abundance of unique 
opportunities for constructivist 

teaching and learning methods. A com-
mon struggle with online instruction is 
keeping students engaged in what they 
are learning in an online (often asyn-
chronous) platform rather than a tradi-
tional face-to-face (synchronous) class 
setting (Carwile, 2007). While it is im-
portant to provide students with ways 
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to stay engaged with the material, this 
can be a challenge. 

The use of constructivist learn-
ing techniques and activities naturally 
engages the receptive online student 
differently than with objective learning. 
Woolfolk (1993, as cited in Koohang, 
Riley, Smith, & Schreurs, 2009) states, 
“the key idea is that students active-
ly construct their own knowledge: the 
mind of the student mediates input 
from the outside world to determine 
what the student will learn. Learning is 
active mental work, not passive recep-
tion of teaching” (p. 92). But quite of-
ten, in constructivist learning, students 
are interpreting and processing the con-
structs and world views of their peers, 
especially in face-to-face classrooms. 
Learning online can be particularly 
advantageous, deep and meaningful to 
students as they process their own con-
structs of new knowledge at their own 
more personalized pace. 

Easy-to-Use Constructivist-
Based Teaching Methods

As aforementioned, there are five 
simple, easy-to-use construc-
tivist-based teaching methods, 

which include interactive learning, 
facilitative learning, authentic learn-
ing, learner-centered learning, and 
high-quality learning. There are a num-
ber of unique ways of applying con-
structivist teaching in a course with an 
online student population.

One way to apply constructivist 
teaching to a course is by way of the 

jigsaw technique. The jigsaw method 
is the division of students into several 
groups where each group is assigned 
the same general topic, but assigned a 
different aspect of that topic. By assign-
ing the same general topic, along with 
different subtopics, different perspec-
tives can be explored (Media Merge—
Teachers’ Toolbox, n.d.). For example, if 
students are studying the topic of ado-
lescence in an Introduction to Lifespan 
Development course, they can be divid-
ed into three groups where each group 
is, respectively, assigned the following: 
socio-emotional aspects of adolescence, 
physical aspects of adolescence, and 
intellectual/cognitive aspects of ado-
lescence. The groups can research and 
analyze their topics, discuss subtopics 
asynchronously in a discussion forum, 
or synchronously via Skype or Face-
Time chats, and then reconvene togeth-
er as one larger group to collaborate and 
synthesize the material from multiple 
perspectives. This prompts a discussion 
of the similarities and differences of the 
content, leaving a meaningful and last-
ing learning experience (Koohang et al., 
2009). The Jigsaw method and meth-
ods similar to it can provide a highly 
collaborative activity that offers a deep 
and lasting retention of the material 
(Schell & Jann, 2013). Accountability is 
inherently built in as each small group 
member must become an expert on the 
subtopic, or aspect, in order to have 
larger class discussions with others. The 
group members become experts on the 
assigned or selected aspect and have a 
stronger anchor to which connect in-
formation about the other aspects.

	 Another method of applying 
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constructivist-based teaching to a 
course is to utilize peer learning, which 
simply refers to learn by teaching, where 
the students are learning from their 
peers and also by teaching their peers 
(Shultz, Ballard, & Hemerda, 2015). 
The peer learning approach is broad 
and can take many forms as a teaching 
and learning method, but a simple and 
effective way is to work with an open-
ended discussion question that applies 
high-level Bloom’s Taxonomy (i.e. 
evaluate, synthesize, etc.) to create a 
forum where the material can be applied 
(Media Merge—Teachers’ Toolbox, 
n.d.). For example, have students in an 
abnormal psychology course studying 
the topic of personality disorders to 
each choose one of the 10 personality 
disorders listed in the Diagnostic and 
Statistical Manual of Mental Disorders 
(DSM-5) and teach others what they 
learned and share their perspectives 
and thoughts on the etiology, diagnosis, 
treatment, etc. Students can include 
a character from a book or movie 
displaying traits of the personality that 
they selected and teach their peers what 
brought them to this conclusion, thus 
applying the material. This method can 
promote a high-quality and engaging 
activity for learners.

Providing presentation oppor-
tunities that allow students to apply 
learning is a deep and meaningful way 
for mastering and understanding the 
material (Koyanagi, n.d., as cited in, 
Carwile, 2007). One example requires 
students to conduct informational in-
terviews with professionals in their 
chosen career fields. Then, students re-
port back with presentations on what 

they learned during the interview pro-
cess. They should include discussing 
any pre- and post-interview research 
they conducted.

Finally, another simple way to 
apply constructivist learning opportu-
nities in a class is through self-checks 
that are correctable in the online course 
room. Students can identify and fix 
their errors independently (Media 
Merge—Teachers’ Toolbox, n.d.) and 
become more self-sufficient and em-
powered learners. There are a myriad 
of other ways that students can learn 
through authentic, constructivist activ-
ities that help them develop skills rele-
vant to problem-solving as opposed to 
merely functioning in a strictly instruc-
tional-focused environment.

Conclusion

In much of the literature, the use of 
constructivist teaching approach-
es in the learning environment is 

geared toward children. However, there 
is overlap with pedagogy and andrago-
gy. Clearly, constructivist teaching pat-
terns can be applied at the post-second-
ary level as well. When adults experience 
the same book or movie, and are asked 
to describe it, they will certainly come 
up with very different conceptions. 
When we ask adults about the mean-
ings of concepts in general, very differ-
ent constructs will be evident. In other 
words, we all construct our own mean-
ings in individualized ways. In online 
classrooms, educators can leverage this 
and use teaching methods, as described 
above. Doing so, helps to elicit inter-
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pretation of the material being studied, 
and allows “the learner and the teach-
er to detect misconceptions, errors, 
and omissions in learning and correct 
these” (Petty, n.d., p. 1). As aforemen-
tioned, this premise of the model is 
that people learn by making sense out 
of the world; they make meaning out 
of what they encounter. The essence of 
constructivism is that students actively 
construct knowledge.
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Immersive Technology:  
Motivational Reactions from Preservice Teachers
Kevin J. Graziano, Nevada State College

Abstract
 
Within teacher education, there is limited literature on the use of 
contemporary immersive technologies with preservice teachers. This 
study describes the instructional design of an online, immersive tech-
nology module taught to undergraduate, preservice teachers (N = 
27), and discusses preservice teachers’ reactions to creating and inter-
facing with immersive technology. The online module was designed 
using strategies from the Attention, Relevance, Confidence and Satis-
faction (ARCS) motivational design model. Data were collected using 
the Instructional Materials Motivation Survey. Participants thought 
the module contained content that was worth knowing, and was rele-
vant to their needs and interests. Participants reported that the mod-
ule impacted their interest to consider immersive technology with 
their own future instructional design. The results of this study shed 
light on new opportunities for teacher educators to become familiar 
with immersive technologies  and suggest that such tools should be 
integrated into teacher preparation curricula. 

Keywords: ARCS, immersive technology, IMMS, motivation, preser-
vice teachers, teacher preparation, virtual reality

Introduction

The application of immersive 
technology is common in the 
areas of aviation, business, mili-

tary, and medicine, but it is limited and 
slowly emerging in the field of teacher 
education (Dieker, Rodrigues, Lignug-
aris/Kraft, Hynes, & Hughes, 2014) and 
educational settings (Dawley & Dede, 
2014). The 2017 Higher Education Edi-
tion of the Horizon Report discusses 

technology developments that have the 
potential to foster real changes in edu-
cation, particularly in the development 
of progressive pedagogies and learning 
strategies and the arrangement and de-
livery of content (Adams Becker et al., 
2017). The Horizon Report noted that 
immersive technology, such as virtual 
reality, has the potential to add more 
functionality and greater potential for 
learning (Adams Becker et al., 2017). 

Immersive technology, defined 
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herein as augmented, virtual, and 3-D 
reality, refers to all forms of perceptual 
(input to the user) and interactive (out-
put from the user) hardware technolo-
gies that blur the line between the phys-
ical world and the simulated or digital 
world (Mahomedy, 2015). Immersive 
technology simulates a subjective im-
pression that allows users to participate 
in a comprehensive, realistic, participa-
tory experience (Dede, 2009b). Immer-
sive technology often contains a variety 
of features such as 3-D display and au-
dio effects not possible in the real world 
to enhance users’ engagement and 
learning within an experiential simu-
lation (Dawley & Dede, 2014). When 
high levels of engagement occur with 
technology, the user believes he or she 
is in the environment physically and 
cognitively (Dede, 2009b). 

Libraries today on university 
and college campuses are expanding 
their information and technology re-
sources to include cutting-edge tools 
such as virtual reality equipment and 
3-D printers. Immersive technology 
has also been identified as an import-
ant technology development that could 
support innovation and change in K-12 
classrooms (Adams Becker et al., 2017). 

In 2015, schools in Australia, 
Brazil, New Zealand, the United King-
dom, and the United States began col-
laborating with Google to beta-test Ex-
peditions. Expeditions are collections 
of virtual reality content and support-
ing materials that can be used along-
side an existing curriculum (Google 
Expeditions, 2017). Google Expedi-
tions enable teachers to bring students 

on virtual trips to museums, historical 
monuments, and outer space. The beta 
Expeditions program enabled one mil-
lion students in 11 countries to partici-
pate in virtual field trips. It is predicted 
that virtual reality will be widely adopt-
ed by schools within 2–3 years. It is also 
estimated that by 2025, the market for 
virtual reality content on Smartphone 
devices will reach $5.4 billion, virtual 
and augmented reality entertainment 
revenue will reach $3.2 billion, and the 
education sector will attract 15 million 
users (Adams Becker et al., 2017).

Despite the proliferation of 
modern immersive technology, typical 
classrooms seldom leverage immersive 
technology for teaching and learning 
(Dunleavy, Dede, & Mitchell, 2009). If 
K-12 teachers should be more skilled 
at using approaches that encourage 
their students to engage with academic 
content, an obvious place to begin and 
experience new ways of teaching and 
learning, such as using immersive tech-
nology, is in teacher preparation pro-
grams (Hoban, Loughran, & Nielson, 
2011). 

Due to the lack of immersive 
technology usability in teacher educa-
tion (Dieker et al., 2013), the impetus 
for this study was wanting to know if 
a module on immersive technology 
would capture preservice teachers’ at-
tention and interest and appear import-
ant enough to integrate into teacher 
preparation program curricula. This 
study describes the instructional design 
of an online, immersive technology 
module taught to undergraduate, pre-
service teachers, and discusses preser-
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vice teachers’ reactions to creating and 
interfacing with immersive technology. 

Reactions from preservice teach-
ers were measured using the Instruc-
tional Materials Motivation Survey 
(IMMS) (Keller, 2010). Technologies 
used to measure preservice teachers’ 
reactions to the immersive technology 
module included augmented and vir-
tual reality apps, social media such as 
Twitter and Pinterest, and 3-D lesson 
building software. The research ques-
tion that guided this study was what 
are the motivational reactions from 
undergraduate preservice teachers to 
enhanced, online, immersive technolo-
gy instructional materials? Preservice 
teachers in this study refer to under-
graduate students enrolled in a teacher 
preparation program. 

Literature Review 

While recent attention has 
focused on new opportu-
nities of immersive tech-

nology, the affordances of educational 
integration of virtual reality have been 
explored for decades, dating back to 
its general inception of integration by 
Ivan Sutherland in the 1960s (Dede, 
2009a). Immersive environments shape 
users’ learning styles, strengths, and 
preferences (Dunleavy et al., 2009). Im-
mersive interfaces can aid in designing 
educational experiences that build on 
students’ digital fluency to promote 
engagement, motivation, learning, and 
transfer from classroom to real-world 
settings (Dede, 2009b). The more an 
immersive experience is based on de-

sign strategies that combine action-
al, symbolic, and sensory factors, the 
greater the participant’s suspension of 
disbelief that she or he is inside a dig-
itally enhanced setting (Dede, 2009b). 

Salzman, Dede, Loftin, and Chen 
(1999) discuss educational environ-
ments with virtual reality and concep-
tual learning and write, 

If properly designed, 3-D, multi-
sensory virtual worlds might be 
able to aid users in comprehending 
abstract information by enabling 
them to rely on their biological-
ly innate ability to make sense of 
physical space and perceptual phe-
nomena ... By engaging users in 
learning activities, immersion may 
make important concepts and rela-
tionships more salient and memo-
rable, helping users to build more 
accurate mental models. Also, in-
side a head-mounted display, the 
user’s attention is focused on the 
virtual environment without the 
distractions presented in many 
other types of educational envi-
ronments. (p. 294)

	 In the past several years, the 
utility of various elements of immer-
sive technology in education has been 
discussed, from broad overviews of ap-
plications (Wu, Lee, Chang, & Liang, 
2013) and overviews in teacher educa-
tion (Aldosemani & Shepherd, 2014; 
Gregory & Masters, 2012) to specific 
cases such as environmental field trips 
(Dunleavy et al., 2009) and the use of 
Second Life in higher education (War-
burton, 2009). Second Life is the most 
mature and popular multi-user virtual 
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world platform used in education. Re-
searchers have also investigated the af-
fordances and constraints of augment-
ed reality in mathematics and geometry 
education (Kaufmann, Schmalstieg, & 
Wagner, 2000), immersive virtual tech-
nology as a basic research tool in psy-
chology (Loomis, Blascovich, & Beall, 
1999), and immersive virtual reality to 
learn science (Bailenson et al., 2008; 
Dede, & Barab, 2009; Ketelhut, Nelson, 
Clarke, & Dede, 2010). 

Empirical research on immersive 
technology has produced positive re-
sults. In a systematic review of literature 
on immersive virtual worlds in K-12 
and higher education settings, Hew and 
Cheung (2010) examined literature on 
the usage of virtual worlds by students 
and teachers, the research methods 
used to study immersive virtual worlds, 
and the research topics conducted on 
virtual worlds in teaching and learning. 
Hew and Cheung found that virtual 
worlds were utilized for communica-
tion spaces, simulation of space (spa-
tial), and experimental spaces. Most 
studies, 14 out of 15, were descriptive 
in nature and conducted in polytechnic 
and university settings. Research topics 
conducted on virtual worlds included 
participants’ affective domain, learning 
outcomes, and social interaction. Hew 
and Cheung reported that students like 
using virtual worlds because they enjoy 
the ability to move around freely in a 
3-D space, to meet new people, and to 
experience virtual field trips and simu-
lated experiences. 

Literature reviewed by Hew and 
Cheung (2010) also suggested that the 

use of avatars in virtual worlds could 
help foster social interaction among 
participants. For example, Bailey and 
Moar (2001) found avatars were the 
main means for elementary students in 
the United Kingdom to initiate contact 
and conversation with others. Students 
spent ample time searching for other 
people, and looked forward to meeting 
students from other schools. Peterson 
(2006) reported that the use of avatars 
by students of English as a foreign lan-
guage in Japan contributed to a sense of 
being there within virtual world envi-
ronments. The use of avatars enhanced 
interaction more than other chat envi-
ronments. 

The use of virtual reality creat-
ed an interesting dynamic in Castena-
da and Pacampara’s (2016) exploratory 
study on the use of virtual reality with 
seven teachers from six schools across 
the United States. Teachers and stu-
dents learned alongside each other and 
collaboratively worked in groups to cre-
ate and interact with content. Teachers 
used technology challenges as teachable 
moments and the students were enthu-
siastic about finding solutions to the 
challenges. A major finding of the study 
highlighted that more content is needed 
in order to make virtual reality a truly 
useful mechanism for learning in the 
non-tech classrooms.

Despite positive outcomes and 
benefits of immersive technology, 
Schrader (2008) warns educators that 
the highly dynamic and changing nature 
of immersive environments necessitates 
changes to existing instructional design 
strategies. Schrader writes, “teachers 
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must accept less direct control over the 
instructional conditions and shift their 
focus and attention to the rules and 
constraints governing the immersive 
environments” (p. 469). Schrader ar-
gues this establishes a need for educa-
tors to fully understand the realities of 
contemporary educational contexts and 
emerging instructional roles. 

	 The most recent research on 
immersive technologies in teacher ed-
ucation delves into the educational af-
fordances and use cases with large-scale 
tools. One of the more well-known cas-
es is the TLE TeachLivE™ lab, a virtual 
reality simulator that provides preser-
vice teachers and in-service teachers 
opportunities to experience simula-
tions of classroom experiences (Dieker, 
Rodriguez, Lignugaris/Kraft, Hynes, & 
Hughes, 2014; Dieker, Hynes, Hughes, 
& Smith, 2008; Myers, Starrett, Stewart, 
& Hansen-Thomas, 2016). The TLE Lab 
allows participants to learn teaching 
skills and craft their practice without 
real students present during the learn-
ing process (Dieker et al., 2014). “Unlike 
practice instruction in real classrooms, 
teachers can reenter the environment 
to fix errors with avatars and ensure 
student success” (Dieker et al., 2014, p. 
30). Dieker et al. hypothesize that these 
processes should transfer to real class-
rooms when instructing real students. 
With more than 30 universities in the 
United States using the TLE Teach-
LivE™ lab to train preservice teachers, 
“the use of simulated environments is 
part of the evolution in teacher educa-
tion being realized through emerging 
technologies” (Dieker et al., 2014, p.21). 

Gregory and Masters’ (2012) 
findings using Second Life with preser-
vice teachers who performed role plays 
in a real-life physical setting and within 
the virtual world of Second Life also re-
vealed that real-world role-plays can be 
simulated in a virtual world. Preservice 
teachers found the real-life and virtual 
world-based versions of the role-play-
ing activity interesting and engaging. 
Students put the same amount of effort 
into the real-life workshops as the Sec-
ond Life workshops; however, students 
found carrying out the activity in re-
al-life more appealing and worthwhile 
than doing so in Second Life. 

Gregory et al. (2011) explored 
the assessment of virtual professional 
experiences (VirtualPREX) with pre-
service teachers who role-played pro-
fessional experiences in a virtual world. 
VirtualPREX was designed and imple-
mented to provide preservice teach-
ers with experiences that reflect the 
complex, diverse, multifaceted nature 
of a teacher’s role in the classroom. Al-
though preservice teachers found the 
role-play activity interesting and enter-
taining, and commented on the value 
of virtually role-playing a teacher or 
student, 31% of preservice teachers (N 
= 71) found the activity confusing and 
only 40% found the activity useful. 

Immersive Technology and 
Motivation 

Research indicates that the use of 
immersive technology results in 
increased student motivation. 

Student and teachers report high en-
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gagement as a result of using handhelds, 
adopting roles, negotiating meaning 
within active, inquiry-based compelling 
narratives, solving authentic problems, 
and physically exercising (Dunleavy & 
Dede, 2014). Motivation was also a key 
finding from Freina and Ott’s (2015) 
review of the literature on immersive 
virtual reality technology in education. 
Freina and Ott reviewed 93 published 
articles between 2013 and 2015, and 
concluded that immersive technology 
increases the learner’s involvement and 
motivation while widening the range 
of learning styles supported. The main 
motivation for virtual reality use is that 
it gives the opportunity to live and ex-
periment those situations that cannot 
be accessed physically. 

Theories about motivation from 
social psychology describe various rea-
sons why participants might become 
highly engaged in immersive simula-
tions and might be motivated to fre-
quently seek out this experience (Bar-
tle, 2003). Students are motivated by the 
realistic scenes, dynamic presence, and 
high interaction supported by immer-
sive technology (Lee, Wong, & Fung, 
2010). In immersive simulations, moti-
vational factors that encourage a willing 
suspension of disbelief include empow-
ering the participant in an experience 
to initiate actions that have novel, in-
triguing consequences, invoking pow-
erful semantic associations and cultural 
archetypes via the content of an expe-
rience, and sensory immersion through 
extensive visual and auditory stimuli 
(Dawley & Dede, 2014). 

Mahadzir and Phung (2013) 

studied augmented reality pop-up 
books to motivate and support students 
in English language learning. They de-
veloped a pop-up book that incorporat-
ed Keller’s (2010) Attention, Relevance, 
Confidence, and Satisfaction (ARCS) 
motivation model, observed primary 
school students using the pop-up book 
for a year, and conducted semi-struc-
tured interview at the end of application. 
Mahadzir and Phung revealed that the 
augmented reality pop-up book con-
tributed to “perceptual arousal, inqui-
ry arousal, variability, goal orientation, 
motive matching, familiarity, learning 
requirements, success opportunities, 
personal control, intrinsic reinforce-
ment, extrinsic rewards, and equity” (p. 
34). In addition, the study found that 
augmented reality increased students’ 
performance by providing a more in-
spiring environment for students. 

Solak and Cakir’s (2015) descrip-
tive research study also investigated 
students’ performance using immersive 
technology. They examined the moti-
vational levels of 130 undergraduate 
students in a language classroom that 
utilized augmented reality. Findings re-
vealed that augmented technology had 
a positive impact on increasing learn-
ers’ motivation towards vocabulary 
learning in a language classroom. Solak 
and Cakir also found no statistically 
significant difference between genders 
towards motivation, and high achievers 
had a high level of motivation in terms 
of confidence and satisfaction towards 
the use of augmented reality in the lan-
guage classroom. 

Data on immersive technology 
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has also demonstrated an increase in 
engagement and motivation of students 
who had previously been disengaged 
and disinterested in school. Through 
interviews and observations, Dunleavy, 
Dede, and Mitchell (2008) documented 
how teachers and students describe and 
comprehend ways in which participat-
ing in an augmented reality simulation 
aids or hinders teaching and learning. 
Teachers reported a positive difference 
in the behavior and engagement of stu-
dents during their use of augmented re-
ality as compared to their normal class-
room behavior. Students and teachers 
reported that the most motivating and/
or engaging factors of using augment-
ed reality were using the handhelds and 
GPS to learn; collecting data outside; 
and distributed knowledge, positive in-
terdependence, and roles.

Results from research studies 
using the virtual reality simulator TLE 
TeachLivE™ Lab in the fields of counsel-
ing, secondary science students, teacher 
preparation in algebra, and special edu-
cation also reveal that participants were 
motivated to use immersive technology 
and felt confident in studying content 
while using the simulator (Andreasen 
& Haciomeroglu, 2009; Bousfield, 
Dieker, Hughes, & Hynes, 2016; Dieker, 
Grillo, & Ramlakan, 2011; Dieker et al., 
2014; Gonzalez, 2011; Straub, Dieker, 
Hynes, & Hughes, n.d.; Vince-Gar-
land, Vasquez, & Pearl, 2012). In fact, 
Vince-Garland et al. (2012) reported 
that graduate students in special educa-
tion improved, on average, their perfor-
mance with discrete-trials teaching, an 
evidence-based practice used in educa-
tional programs for children with au-

tism spectrum disorders, from a mean 
accuracy of 37% to 87 after receiving 
coaching in the TLE TeachLivE™ virtual 
classroom setting.

Other forms of immersive tech-
nology such as gamification and role-
play-based augmented reality have en-
hanced users’ motivation and a sense 
of authenticity (Rosenbaum, Klop-
fer, & Perry, 2007). Gee (2003) argues 
that gamification can promote prob-
lem-solving, goal-related behavior, en-
gagement, and motivation. Aspects of 
gamification that promote intrinsic mo-
tivation include intrapersonal factors 
such as challenge, control, fantasy, and 
curiosity as well as interpersonal factors 
such as competition, cooperation, and 
recognition (Bartle, 2003).

Conceptual Framework 

The conceptual framework that 
guided this study was Keller’s 
motivational model of learn-

ing (1979). Motivation is the most fre-
quently used explanation for success or 
failure in completing complex tasks and 
is a pivotal concept in most theories 
of learning (Chang & Lehman, 2002). 
Keller (1979) believed external condi-
tions could be successfully constructed 
to facilitate and increase learner mo-
tivation. According to Keller, motiva-
tion occurs when students’ curiosity is 
aroused and sustained; the instruction 
is perceived to be relevant to personal 
values or goals; students have the per-
sonal conviction to succeed; and the 
consequences of the learning experi-
ence are consistent with students’ per-
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sonal incentives. Based on this, Keller 
developed the ARCS model (Keller 
1984, 1987, 1999). 

The ARCS component Attention 
refers to gaining attention, building cu-
riosity, and sustaining active engage-
ment in the learning activity (Keller, 
2008). In this component, it is import-
ant to use a variety of approaches to 
gain students’ attention. According to 
Keller, “people adapt to routine stim-
uli; no matter how interesting a given 
technique or strategy is, they will lose 
interest over time. Thus, it is important 
to vary one’s approaches and introduce 
changes of pace” (p. 177). 

The ARCS component Rele-
vance includes concepts and strategies 
that establish connections between the 
instructional environment, which in-
cludes content, teaching strategies and 
social organization, students’ goals (ei-
ther extrinsic or intrinsic), learning 
styles, and past experiences (Keller, 
2008). The Relevance component has 
been likened to authentic learning 
experiences based on constructivist 
approaches to learning. Other moti-
vational concepts that help explain rel-
evance are motives such as the needs 
for achievement, affiliation, and power 
(Keller, 2008).

The ARCS component Confi-
dence incorporates variables related 
to students’ feelings of personal con-
trol and expectancy for success (Keller, 
2008). According to Keller, “confidence 
is achieved by helping students build 
positive expectancies for success and 
then experience success under condi-
tions where they attribute their accom-

plishments to their own abilities and 
efforts” rather than luck or an easy task 
(p. 177). The Confidence component 
integrates concepts from self-efficacy 
theory. Self-efficacy theory involves 
“people’s beliefs about their capabilities 
to produce designated levels of per-
formance that exercise influence over 
events that affect their lives” (Bandura, 
1994, para. 1). Individuals are more like-
ly to engage in activities for which they 
have high self-efficacy and less likely to 
engage in those they do not (Van der 
Bijl & Shortridge-Baggett, 2002). If stu-
dents expect failure, they will avoid the 
task. If students anticipate success, they 
will approach the task (Heafner, 2004).

In the ARCS component Satis-
faction, it is necessary for learners to 
have positive feelings about their learn-
ing experiences and to develop continu-
ing motivation to learn (Keller, 2008). 
“Providing students with opportunities 
to apply what they have learned, cou-
pled with personal recognition, sup-
ports intrinsic feelings of satisfaction” 
(Keller, 2008, p. 178). Keller adds stu-
dents must feel that the amount of work 
required by the course was appropriate; 
there was internal consistency between 
objectives, content, and tests; and there 
was no favoritism in grading.

In writings on the validity of 
the ARCS model, Keller (Keller 2008, 
2010; Keller & Suzuki, 2004) often cites 
research from Winiecki, Fenner, and 
Chyung (1999) and Chang and Leh-
man (2002). Winiecki et al. (1999) used 
the ARCS model to design and imple-
ment interventions that would decrease 
the dropout rate in a distance-learning 
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program. According to Keller (2008), 
results from the Winiecki et al. study 
indicated that there were improvements 
in both learning and motivational reac-
tions in all four motivational compo-
nents of the ARCS model. Also, there 
was a significant reduction in the drop-
out rate, from 44% to 22%.	

Chang and Lehman (2002) used 
the ARCS model in an experimental 
study to investigate effects of intrinsic 
motivation and embedded relevance 
enhancement within a computer-based 
interactive multimedia lesson for En-
glish as foreign language learners. Re-
sults indicated that the use of relevance 
enhancement strategies facilitated stu-
dents’ language learning regardless of 
learners’ level of intrinsic motivation, 
the more highly intrinsically motivated 
students performed better regardless of 
the specific treatments they received, 
and intrinsically motivated students 
who learned from the program with 
embedded instructional strategies per-
formed the best overall. 

Means, Jonassen, and Dwyer 
(1997) compared the effects of the in-
trinsic relevance of course material 
with embedded, extrinsic relevance-en-
hancing strategies based on the ARCS 
model. The results of the study indicate 
that the learners, 100 undergraduate 
students enrolled in statistics and a hu-
man physiology class, had higher per-
ceived motivation levels and better task 
performance. The embedded relevance 
strategies, such as the use of concrete 
language and examples, use of imagery 
and analogies, use of human-interest 
graphics and stories, enhanced moti-

vation and improved performance, es-
pecially for the learners for whom the 
materials were not relevant.

Methods

Participants

Participants included a purpose-
ful sample of 27 undergraduate 
preservice teachers from a small 

undergraduate college in the southwest 
with an enrollment of approximately 
6,000 students. Participants were en-
rolled in a lower division required ed-
ucational technology course during 
the fall 2016 semester. The course was 
offered online via Canvas, the learning 
management system used by the col-
lege. 

The course demographics in-
cluded 23 female participants and 4 
male participants, of which there were 
6 sophomores, 15 juniors, 2 seniors, 
and 4 post-baccalaureate students. Par-
ticipants’ majors included 9 elementary 
education majors, 10 secondary edu-
cation majors, and 6 speech pathology 
majors. Two participants selected “Oth-
er” as their major. Two participants 
were certified classroom teachers and 
one participant was a substitute teacher. 
Two participants studied and used im-
mersive technology prior to this course. 
Three participants had previously used 
augmented, virtual reality, or 3-D with 
education planning and/or teaching.
 
Course Context

Participants completed a 4-week mod-
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ule on immersive technology, which 
included assignments using immer-
sive technologies. Keller’s (1983) ARCS 
model was used to design and develop 
the module. According to Keller, the 
ARCS model allows faculty and de-
signers to evaluate whether the materi-
als created and used in a course do in 
fact grab a learner’s attention, appear 
important, establish trust, and leave 
the learner believing that the materials 
conveyed what they intended to convey. 
From a teacher preparation perspec-
tive, the ARCS model provides an op-
portunity for the preservice teacher to 
contemplate the materials they might 
create in such a way that they are more 
conscientious about their own profes-
sional classroom competencies (Keller, 
2010).

Motivational design strategies 
based on the ARCS model used in this 
study included, but were not limited to, 
varied positions of photos, images, text, 
and background colors; a navigation 
side panel with minimal options that 
were easy to locate; online tutorials for 
all technology utilized in the course; an 
“ask the professor” link that was easily 
accessible to students from the home-
page and discussion board located in 
the module; technical support from the 
professor via the telephone and video 
conferencing; examples of completed 
assignments; online resources such as a 
list of free apps; opportunities for stu-
dents to work at their own pace with all 
tutorials and course resources such as 
podcasts and PowerPoint slides; use of 
positive, encouraging, congratulatory 
language with feedback and responses 
to questions; use of animations to bring 

attention to important information; 
and enlarged text and colorful font to 
highlight key concepts. These strategies 
are designed to make students’ initial 
perceptions of the module seem easy 
to read and use and assist in gaining 
and maintaining students’ attention 
and confidence (Keller, 1987; Keller & 
Burkman, 1993; Keller & Kopp, 1987; 
Keller & Suzuki, 1988). 

A colleague who teaches edu-
cational technology courses evaluated 
the usability of the course and the im-
mersive technology module before the 
course went live. Minor changes such 
as changing the typeface and font size, 
revising pages with lengthy text, and 
adding new pictures and video tutori-
als were applied to the module based on 
the recommendations. 

During Week One, participants 
studied augmented reality and creat-
ed an augmented reality project using 
the Arasma app. Augmented reality 
provides a live direct or indirect view 
of a physical, real-world environment 
whose elements are augmented (or 
supplemented or enhanced) by com-
puter-generated sensory input such as 
sound, video, graphics, or GPS data. 
During Week Two, participants read 
about virtual reality in education, stud-
ied the SAMR model (Puentedura, 
2015) of technology integration, and 
explored virtual reality apps using the 
free EON experience app. Participants 
then searched YouTube and the internet 
for three free virtual reality apps they 
would like to use in three different les-
son plans. 

To reduce the anxiety of finding 
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appropriate apps for the lesson plans, 
participants considered a list of free 
apps provided by the professor. Partic-
ipants downloaded three different vir-
tual reality apps to their smartphones 
or mobile devices, and created three 
different lesson plans that utilized each 
app to transform learning above the 
line according to Puentedura’s (2015) 
model of technology integration, com-
monly referred to as the SAMR model. 
The SAMR model has two main com-
ponents: enhancement and transforma-
tion. In the enhancement component, 
technology is used as a Substitution or 
for Augmentation. Above the line refers 
to the top tier of the model, the transfor-
mation component, where technology 
is used for Modification or Redefinition. 
The implication is that technology will 
most powerfully affect student achieve-
ment if it is used in the transformation 
component (Johnson, 2013/2014). 

During Week Three, participants 
utilized Twitter and Pinterest as profes-
sional learning networks. They tweet-
ed their thoughts of using immersive 
technology and shared how immersive 
technology can be used in the class-
room. Then, participants searched for 
two individuals on Twitter who were 
tweeting about immersive technology 
(either augmented, virtual, or 3-D re-
ality), and interacted with their tweets. 
Participants posted their responses to 
the following two items in Canvas, (1) 
what did you find on Twitter (provide 
a descriptive summary of the tweets), 
and (2) write a summary of your re-
sponses to the individuals you followed 
on Twitter. After reading about Pinter-
est and how educators use Pinterest in 

the classroom, participants ended the 
week by creating a Pinterest board. Par-
ticipants’ boards contained 12–15 pins 
on immersive technology. The links to 
their boards were posted in Canvas.

During Week Four, the final week 
of the module, participants viewed vid-
eos and examples on why and how to 
create 3-D lesson plans using EON Cre-
ator, an online 3-D creation tool. Partic-
ipants’ 3-D lessons were created using 
EON Creator, and had to include the 
following: one 3-D object (content top-
ic), at least five annotations, one quiz 
with five questions relevant to the con-
tent, one YouTube video related to the 
object, one link to Wikipedia related to 
the object, one link to an internet web-
site with more information on the ob-
ject, one PowerPoint presentation with 
3–4 slides that outline the main features 
of the object, and one audio file that de-
scribes a feature of the object. 

While some participants owned 
their own headset, others borrowed a 
headset from the campus library. Par-
ticipants received a lesson plan template 
with definitions and examples to guide 
them with their lessons’ assignments. 

Selected examples of partici-
pants’ augmented reality projects using 
the Arasma app from Week One of the 
module included: homework lessons; 
book reviews; yearbooks; word walls; 
icebreakers; math reviews; and deaf and 
hard of hearing sign language flash-
cards. Participants’ virtual reality lesson 
plans from Week Two of the module 
included apps to teach the following 
topics: the solar system; the monarch 
butterfly lifecycle; ancient Egyptian 
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history; the extraction of gold from 
the earth; the extinction of rhinos; au-
tobiographical and city tours of cities; 
displaced individuals from the Syri-
an refugee crisis; the history of Cuban 
dance; natural disasters; U.S. capitols; 
and articulation of words. Selected top-
ics from participants’ 3-D lesson plans 
from Week Four of the module includ-
ed: the human heart, mouth, brain, and 
teeth; the statue of liberty; space shut-
tles; the skeleton system; the neuron 
cell; and ancient Egyptian leaders.
 
Data Collection and Data Analysis

This study utilized the Instructional 
Materials Motivation Survey (IMMS) 
(Keller, 2010) as the data source to an-
swer the research question. The IMMS 
was selected because the survey con-
tained critical motivational factors from 
the ARCS model. The IMMS was not 
used to examine preservice teachers’ 
academic performance or motivational 
reactions compared to a control group 
after receiving enhanced strategies and 
instruction on immersive technology. 
This study simply reports preservice 
teachers’ reactions to creating and in-
terfacing with immersive technology 
and does not quantify technology out-
comes produced by students.

The IMMS contains 36 items. All 
survey items included Likert-style re-
sponse scales with a score of one being 
Not True and a score of five being Very 
True. An additional item was added to 
the end of the survey. It read, After com-
pleting this module, I am excited to use 
the material (augmented reality, virtual 
reality, 3-D) learned in this module in 

my own classroom.
The survey contained four com-

ponents based on the ARCS model: (1) 
Attention, (2) Relevance, (3) Confi-
dence, and (4) Satisfaction. The Atten-
tion component had 12 items, and the 
Relevance and the Confidence compo-
nents both had nine items. The Satis-
faction component had six items. Keller 
(2010) validated the survey with under-
graduate preservice teachers enrolled 
in an applied educational psychology 
course. Selected example survey items 
included: 
•	 These materials are eye-catching. 

(Attention) 

•	 It is clear to me how the content of 
this material is related to things I al-
ready know. (Relevance)

•	 As I worked on this module, I was 
confident that I could learn the con-
tent. (Confidence)

•	 Completing the assignments in this 
module gave me a satisfying feeling 
of accomplishment. (Satisfaction)

Hu’s (2008) study of motivation 
and usability in a self-paced online 
learning environment provided addi-
tional internal consistency and validity 
of the IMMS. The internal consisten-
cy estimate for the entire scale used in 
this study, based on Cronbach’s α, was 
.87 (see Table 1). An acceptable α value 
should be above .70 (DeVellis, 2003).

SPSS Statistics was used to cal-
culate descriptive statistics. Negative 
items in the survey were reversed before 
they were added to the response totals. 
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According to Keller (2010), there is no 
expectation of a normal distribution of 
responses because the survey is a situa-
tion-specific measure. Keller (2010) re-
minds others that one cannot designate 
a given score from the IMMS as high or 
low because there are no norms for the 
survey. 

Findings

All 27 participants completed 
the IMMS online. The research 
question asked what are the mo-

tivational reactions from undergraduate 
preservice teachers to enhanced, online 
immersive technology instructional ma-
terials? A summary of the survey find-
ings is provided below. Table 2 provides 
an overview of descriptive statistics 
from the survey. 

After looking at the module, 
the majority of the participants either 
responded not true (N = 12, 44%) or 
slightly true (N = 28, 30%) to the survey 
item when I first looked at this mod-
ule, I had the impression that it would 

be easy for me. Participants thought 
there was something interesting at the 
beginning of the module that got their 
attention (very true, N = 6, 22%; mostly 
true, N = 5, 19%; and moderately true, 
N = 7, 26%). Nearly all participants (N 
= 26) agreed the materials in the mod-
ule were eye-catching (very true, N = 6, 
22%; mostly true, N = 9, 33%, moder-
ately true, N = 7, 26%, and slightly true, 
N = 4, 15%), helped keep their attention 
(very true, N = 5, 19%; mostly true, N 
= 6, 22%; and moderately true, N = 8, 
30%), and agreed the module was not 
abstract (N = 17, 63%).

Participants thought the mod-
ule contained content that was worth 
knowing (very true, N = 6, 22%; mostly 
true, N = 8, 30%; moderately true, N = 
7, 26%; slightly true, N = 4, 15%, and 
not true, N = 2, 7%), and was relevant 
to their needs (N = 22, 81%) and inter-
ests (very true, N = 2, 7%; mostly true, 
N = 5, 19%; and moderately true, N = 
9, 33%). 

The majority of participants stat-
ed the module content related to things 

Scale Reliability estimate
(Cronbach α)

Attention .94
Relevance .87
Confidence .90
Satisfaction .93
Total scale .87

Table 1. IMMSS reliability estimates from this study. 
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they already knew (very true, 1, 4%; 
mostly true, 6, 22%, and moderately 
true, N = 10, 37%), and agreed repeti-
tion in the module did not cause bore-
dom (N = 16, 59%). Further, nearly all 
participants (N = 25) agreed that com-
pleting the module successfully was 
important to them (very true, N = 12, 
44%, mostly true, N = 5, 19%, moder-
ately true, N = 6, 22%, and slightly true, 
N = 2, 7%). 

After reading the introducto-
ry information, participants felt con-
fident that they knew what they were 
supposed to do (very true, N = 3, 11%; 
mostly true, N = 9, 33%; and moder-
ately true, N = 8, 30%), and agreed that 
the organization of the module helped 
build their confidence in learning the 
materials (N = 14, 52%). As participants 
worked on the module, the majority of 
participants were confident they could 
learn the content (very true, N = 7, 26%; 
mostly true, N = 7, 26%, and moderate-
ly true, N = 8, 30%), and after working 
on the module for awhile, participants 
felt confident they would be able to 
complete the assignments (very true, N 
= 7, 26%; mostly true, N = 7, 26%, and 
moderately true, N = 6, 22%). 

The majority of participants re-
sponded favorably to the survey item 
that asked “completing the assignments 
in this module gave me a satisfying feel-
ing of accomplishment” (Very true, N = 
4, 15%; mostly true, N = 10, 37%, and 
moderately true (N = 7, 26%). Near-
ly all participants responded very true 
(N = 12, 48%) or mostly true (N = 6, 
22%) to the survey item ‘it felt good to 
successfully complete this module.’ An 

equal number of participants (N = 17) 
reported that the module stimulated 
their curiosity (very true, N = 5, 19%; 
mostly true, N = 7, 26%, and moderate-
ly true, N = 5, 19%), and that they en-
joyed studying the module (very true, N 
= 5, 19%; mostly true, N = 7, 26%, and 
moderately true, N = 5, 19%). 

Participants enjoyed the mod-
ule “so much” that they wanted to learn 
more about the topic (very true, N = 7, 
26%, mostly true, N = 5, 19%, and mod-
erately true N = 4, 15%), and shared 
that they learned things that were sur-
prising and unexpected (very true, N = 
22%; mostly true, N = 10, 37%; mod-
erately true, N = 6, 22%; slightly true, 
N = 3, 11%, and not true, N = 2, 7%). 
The majority of participants agreed that 
after completing the module, they were 
excited to use immersive technology in 
their own classroom (very true, N = 5, 
19%; mostly true, N = 5, 19%; moder-
ately true, N = 9, 33%; slightly true, N = 
3, 11%; and not true, N = 5, 19%). 

Discussion

This study collected data on pre-
service teachers’ motivational 
reactions to an online course 

module on immersive technology de-
signed using the ARCS model. The 
results of this study shed light on new 
opportunities for teacher educators to 
become familiar with immersive tech-
nologies, and suggest that such immer-
sive technology tools and instructional 
design strategies should be integrated 
into teacher preparation curricula. As 
seen in this study and supported by re-
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search, incorporating the ARCS model 
into the instructional design of a course 
enhances the motivational impact of 
instructional materials and activities 
(Proske, Roscoe, & McNamara, 2014). 

The ARCS component Atten-
tion received a mean score of 3.65 (SD 
= 1.24). Participants, overall, believed 
that the strategies used in the module 
aroused and sustained their curiosity 
and interest in immersive technology. 
There may have been a novelty effect for 
participants when asked to leverage im-
mersive technology within their teacher 
preparation experience. As discussed, 
the use of contemporary immersive 
technologies within teacher education 
is limited and hence, for many students, 
being assigned to put on a virtual real-
ity headset and enter an immersive en-
vironment could have been stimulating 
primarily because it was new.

Keller (1987) argues that a moti-
vational challenge with students is sus-
taining their attention and an important 
component of attention is variability. 
“No matter how interesting a given top-

ic is, people will adapt to it and lose in-
terest over time” (Keller & Suzuki, 2004, 
p. 231). The variability in the immersive 
technology module sustained partici-
pants’ attention throughout the mod-
ule. Participants became active partic-
ipants in the learning process through 
the design of the module and hands-on 
practice with immersive technologies 
and lesson planning. Participants uti-
lized different approaches to learn and 
apply immersive technology including 
the use of Twitter and Pinterest, which 
grabbed their attention until the mod-
ule ended. When leveraged effectively, 
communication mechanisms such as 
Twitter and blogs can support increased 
engagement and motivation, group ac-
tion, individual transformation, and 
shared meaning-making opportunities 
(Dawley & Dede, 2014).

Further research is needed with 
preservice teachers to see if this proto-
col continues to motivate them in their 
teaching practice after they complete 
their preparation programs. It would be 
interesting to see if immersive technol-
ogy made preservice teachers contem-

Components M SD
Attention 3.65 1.24
Relevance 3.45 1.07

Confidence 3.28 1.21
Satisfaction 3.29 1.36

Additional Survey 
Question: Excitement for 
future use in classroom

3.07 1.33

N = 27

Table 2. Descriptive statistics from the IMMS survey.
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plate their need as educators to keep 
abreast of technological developments, 
and whether this excited or depressed 
them. The need for preservice teachers 
to keep abreast of technological de-
velopments was not measured in this 
study. 

The fact that the component Rel-
evance did not see a dramatic drop-off 
from the Attention component (M = 
3.45, SD = 1.07) in participants’ respons-
es suggests that participants recognized 
the importance of the technology and 
its relevancy to their future practice. 
The strategies used in the module were 
linked to participants’ needs and inter-
ests. The module allowed participants 
to act on their thoughts, ideas, and 
experiences for self-directed learning 
(Cobb, 2007), and allowed them to em-
brace a new personalized and individu-
alized learning platform (Dieker et al., 
2014). Participants were able to choose 
their own apps, social media followers, 
design of their Pinterest boards, and 
lesson plan topics for this study. This al-
lowed participants to create lessons and 
complete assignments that were aligned 
with their own goals and motives. 

The relevance of the module al-
lowed participants to make connec-
tions from the content of instruction to 
participants’ future responsibilities as 
teachers (e.g. lesson planning and inte-
gration of technology in the classroom). 
Survey data suggest that participants 
believed the immersive technology 
module helped build their pedagogi-
cal knowledge in such a way that they 
would be better equipped to serve their 
future students. This was also support-

ed by lesson plans submitted for assess-
ment and course evaluation comments 
from participants. One participant 
commented on immersive technology 
and stated:

[The instructor] was very effective 
in opening up my eyes to new tools 
that could be used in the teaching 
field. Some of them were geared at 
teaching, while some of them were 
not, and it was the ones that were 
not specifically teaching-related 
that opened up my eyes to the fact 
that a variety of technological tools 
[virtual reality] can be used in the 
classroom if one has the imagina-
tion to implement it.

The majority of comments from 
participants in the course evaluation 
echoed the same level of excitement to 
someday implement immersive tech-
nology in the classroom. Further re-
search should incorporate qualitative 
data to confirm if preservice teachers 
see immersive technology as a relevant 
and important element of their emerg-
ing pedagogical skills.

It should be noted that most par-
ticipants struggled to develop lesson 
plans “above the line” according to the 
SAMR model (Puentedura, 2015). This 
was not a surprise since most partic-
ipants studied the model for the first 
time in the course and had few oppor-
tunities to see and read about teaching 
that modifies or redefines the curricu-
lum using technology. This may have 
affected participants’ confidence to 
work with immersive technology. 

Overall, participants felt some-
what confident (M = 3.28, SD = 1.21) in 
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their abilities to complete the module. 
Heafner (2004) reminds us that stu-
dents’ use and familiarity with technol-
ogy makes technology more interesting 
for students. Participants studied im-
mersive technology during Week Seven, 
midway through the 15-week semester. 
They used technology skills from previ-
ous modules in the course to approach 
and complete the immersive technol-
ogy module. When challenging and 
engaging academic tasks build upon 
students’ prior background knowledge 
and enable students to construct their 
own understanding of the content, they 
are more apt to enhance motivation and 
increase self-confidence in their cogni-
tive abilities (Heafner, 2004).

Given the amount of technol-
ogy participants studied prior to the 
immersive technology module, the 
score for the Confidence component 
was unexpected (M = 3.28, SD = 1.21). 
Participants, overall, believed that the 
strategies used in the module helped 
them develop a positive expectation for 
successful achievement with content 
from the module. However, the EON 
Creator server was offline for half of the 
semester and caused anxiety and frus-
tration among participants. This may 
have contributed to participants’ lower 
confidence scores. Some participants 
posted their 3-D lessons online before 
the EON Creator became unavailable; 
however, several participants were not 
able to post their lessons online because 
the EON Creator server was down.

Even though participants relied 
on their peers, the internet, and the in-
structor for technical assistance, a few 

participants shared in email and infor-
mal discussions during office hours that 
studying online rather than on campus 
increased their unease with the immer-
sive technology tools. It is unknown if 
the failure of the EON Creator server 
and the inability to post participants’ 
3-D lesson online contributed to the 
unease.

In the end, participants took re-
sponsibility for their own performance; 
were persistent; developed creative, 
content specific projects; and were ex-
cited about sharing them with each 
other and others outside of the course. 
In fact, three students who complet-
ed the same technology course during 
different semesters presented their use 
of immersive technology at the annual 
undergraduate research and creative 
works conference sponsored by the in-
stitution of the researcher of this study, 
and won first place for best panel pre-
sentation. With improved output, stu-
dents took pride in the products they 
created. When this happens, students’ 
self-efficacy can increase and improved 
outputs can positively affect student 
motivation (Heafner, 2004).

Further research should explore 
if the lower confidence score meant that 
the preservice teachers lost confidence 
because of their engagement with tech-
nology. Would they have been equally 
confident, or more confident, had they 
not had to develop lesson plans with 
these newer tools? 

The Satisfaction component (M 
= 3.29, SD = 1.36) demonstrated that 
generally participants were pleased 
with the module in advancing their de-
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veloping practice, and felt the amount 
of work was appropriate. Participants 
believed that the strategies and assign-
ments used in the module provided 
positive reinforcement for their effort 
in completing the module. People like 
the feeling of achievement that results 
from successfully completing a mean-
ingful learning activity (Keller, 1987). 
Enjoyment through the use of tech-
nology significantly influences positive 
attitudes and reinforces intentions to 
use technology (Davis, 1989). When 
preservice teachers have positive ex-
periences after undergoing challeng-
ing tasks in teaching, there is a greater 
chance of an increase in their positive 
outlook in future teaching situations 
(Wood, Mueller, Willoughby, Specht, & 
Deyoung, 2005).

As noted earlier, participants 
were excited to use immersive tech-
nology in their future classrooms. One 
participant wrote in the course evalu-
ation, “[the module] challenged me to 
use many different kinds of technology 
and relate them to real life scenarios. I 
look forward to applying a lot of what 
I learned to my own classroom.” Par-
ticipants’ overall satisfaction with the 
module suggests that the design of the 
module and participants’ familiarity 
with immersive technology contributed 
to their belief in their ability to accom-
plish challenging tasks. The immersive 
technology module captured preser-
vice teachers’ attention and interest in 
immersive technology, and solidified 
the decision to include and expand the 
module in future course offerings.

Implications for Teacher 
Education

In teacher education, the possibil-
ity of creating and interacting in 
environments in which preservice 

teachers experiment with a variety of 
decisions and outcomes without plac-
ing any real students at risk should be 
an exciting prospect for teacher educa-
tors (Brown, 1999). Brown argues that 
although simulated classrooms offer 
an alternative to teacher training, they 
should not replace field experiences 
and other traditional methods of teach-
er training any more than sophisticated 
flight simulators can replace actual time 
flying an aircraft.

As enrollment in online edu-
cation and blended learning environ-
ments increases, immersive technol-
ogies will play an important role in 
students’ learning experiences (Daw-
ley & Dede, 2014). The implications 
for teacher educators with online and 
blended education are profound. These 
implications should include ongoing 
professional development for teacher 
educators in pedagogical and technical 
skills and ongoing professional devel-
opment for instructional designers who 
work with teacher educators to develop 
online courses that utilize immersive 
technology.

Another implication for teacher 
educators and schools and colleges of 
education is to allow preservice teach-
ers to use their mobile devices in brick 
and mortar classrooms to leverage the 
delivery of instruction. Incorporating 
an instructional model that utilizes de-
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vices students already own and use out-
side the classroom not only reduces the 
amount of hardware and networking in-
vestment required from education bud-
gets, but also flattens the learning curve 
for students (Dunleavy et al., 2009).

Administrators such as deans, 
associate deans, and department chairs 
should purchase virtual reality headsets 
and keep them in the library or teaching 
and learning center for faculty mem-
bers to explore at their leisure. Having 
virtual reality headsets on site elimi-
nates the requirement for faculty and 
students to purchase their own head-
set. Administrators could reserve time 
during faculty meetings for technology 
training sessions where faculty mem-
bers work in groups to learn immersive 
technology and discuss the ARCS mod-
el and ways immersive technology can 
support academic content that leads to 
effective instructional design.

Administrators could also con-
duct one or more faculty meetings 
virtually using immersive technology. 
This would allow faculty time to play 
with the technology with the intention 
of increasing their efficacy and motiva-
tion to use the technology, and would 
provide a safe environment for faculty 
to adjust to the technology before using 
it in their classrooms with students. At 
the K-12 level, administrators can use 
immersive technology for induction 
training of new teachers (Dieker et al., 
2014). Teacher educators familiar with 
immersive technology can help facili-
tate these training sessions.

The survey score from the fi-
nal survey item that gauged preservice 

teachers’ excitement to use immersive 
technologies when they teach (M = 
3.07, SD = 1.33) makes it interesting for 
future researchers to delve deeper into 
understanding the students’ engage-
ment or frustration with these technol-
ogies. Preservice teachers who study 
immersive technology should apply it 
during methods courses, student teach-
ing, and/or when in the classroom as a 
substitute teacher or completing practi-
cum hours. Teacher educators should 
observe preservice teachers using im-
mersive technology in the classroom 
and assist with the development of les-
son plans and units that connect im-
mersive technology to the curriculum.

As discussed earlier, the IMMS 
was not used to examine preservice 
teachers’ academic performance and 
motivational reactions compared to a 
control group. Research is needed to 
understand motivation and perfor-
mance gains using the ARCS model 
with groups of preservice teachers who 
use immersive technology with and 
without enhanced strategies and en-
hanced instruction.

Limitations 

There were a few limitations to 
this study. The sample size was 
small (N = 27) and included one 

single course offered one time through 
one institution; therefore, the findings 
should not be generalized. This study 
relied on self-reported survey data from 
participants. An overarching issue with 
self-reports is credibility. Even when 
respondents do their best to be forth-
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right and insightful, their self-reports 
are subject to inaccuracy (Paulhus & 
Vazire, 2009).

According to Song and Keller 
(2001), “the use of self-report methods 
for measuring motivation [is] limited 
in that such methods [require] students 
to indicate their perceived motivation 
level, which might have been different 
from their actual amount of effort-a 
more accurate measure of motivational 
behavior” (p. 20). Participants may not 
be able to provide the level of detail, or 
use the concepts that the researcher is 
interested in collecting (Barker, Pist-
rang, & Elliot, 2002).

An additional limitation was 
the use of one outside expert to evalu-
ate the usability of the module. Nielsen 
and Mack (1994) recommend using the 
mean of a set of severity ratings from 
three evaluators for usability inspection 
purposes. This study was also limited 
in the number of weeks for data collec-
tion. The topic of immersive technology 
was covered in a 4-week module. Lon-
ger modules, perhaps even an entire 
course, on immersive technology and 
educational technology theory would 
have increased participants’ interaction 
with and utilization of the technology. 

Lastly, this study was confined to 
a solitary group operating with one par-
ticular teaching modality (online) and 
a single instructor. Further research 
should be conducted to validate this 
experience, not only with other groups 
who are learning primarily online, but 
also with those who are learning on 
ground and in blended/hybrid environ-
ments. 

Conclusion

Immersive technologies have had 
a long path to the classroom. For 
some, there may be too many con-

straints or risks associated with using 
these tools in the classroom (Grazia-
no & Daley, 2017). As commercial op-
portunities continue to grow, so will 
engagement for educational purposes 
(Dawley & Dede, 2014). As seen in this 
study, preservice teachers are not only 
able to integrate these technologies into 
their starting pedagogical toolkit, but 
they are also impacted motivationally 
to use immersive technology with their 
own future instructional design. The 
opportunity, therefore, in further re-
search and practice is quite profound. 
Leveraging these tools, particularly 
as they come down in costs, could be 
a boon for teacher educators and in-
structors of educational technology 
and their charges to foster real changes 
in education, particularly in the devel-
opment of progressive pedagogies and 
learning strategies and the arrangement 
and delivery of content (Graziano & 
Daley, 2017). 

References

Adams Becker, S., Cummins, M., Da-
vis, A., Freeman, A., Hall Giesinger, C., 
& Ananthanarayanan, V. (2017). NMC 
Horizon Report: 2017 Higher Education 
Edition. Austin, TX: The New Media 
Consortium.

Aldosemani, T. I., & Shepherd, C. E. 
(2014). Second life to support multi-



Immersive Technology: Motivational Reactions from Preservice Teachers

53

cultural literacy: Pre- and in-service 
teachers’ perceptions and expectations. 
TechTrends, 58(2), 46–58.

Andreasen, J. B., & Haciomeroglu, E. S. 
(2009). Teacher training in virtual envi-
ronments. Paper presented at the annual 
meeting of the North American Chap-
ter of the International Group for the 
Psychology of Mathematics Education, 
Atlanta, GA.

Bailenson, J. N., Yee, N., Blascovich, 
J., Beall, A. C., Lundblad, N., & Jin, M. 
(2008). The use of immersive virtual 
reality in the learning sciences: Digital 
transformations of teachers, students, 
and social contexts. The Journal of the 
Learning Sciences, 17(1), 102–141.

Bailey, F., & Moar, M. (2001). The ver-
tex project: Children creating and pop-
ulating 3 D virtual worlds. International 
Journal of Art and Design Education, 
20(1), 19–30. 

Bandura, A. (1994). Self-efficacy. In V. 
S. Ramachaudran (Ed.), Encyclopedia of 
human behavior (pp. 71–81). New York, 
NY: Academic Press.

Barker, C., Pistrang, N., & Elliot, R. 
(2002). Research methods in clinical psy-
chology: An introduction for students 
and practitioners. West Sussex: Wiley. 

Bartle, R. (2003). Designing virtual 
worlds. Indianapolis, IN: New Riders 
Publishing.

Bousfield, T., Dieker, L., Hughes, C., & 
Hynes, M. (Eds). (2016). Proceedings 

of  4th  National TLE TeachLivETM Con-
ference 2016: Virtual Human Interactive 
Performance.  Orlando, FL: University 
of Central Florida. 

Brown, A. H. (1999). Simulated class-
rooms and artificial students: The po-
tential effects of new technologies on 
teacher education. Journal of Research 
on Computing in Education, 32(2), 307–
318. 

Castenada, L., & Pacampara, M. (2016). 
Virtual reality in the classroom: An ex-
ploration of hardware, management, 
content and pedagogy. In G. Chamblee 
& L. Langub (Eds.), Proceedings of Soci-
ety for Information Technology & Teach-
er Education International Conference 
(pp. 527–534). Chesapeake, VA: Asso-
ciation for the Advancement of Com-
puting in Education. 

Chang, M. M., & Lehman, J. D. (2002). 
Learning foreign language through an 
interactive multimedia program: An 
experimental study on the effects of 
the relevance component of the ARCS 
model. CALICO Journal, 20(1), 81–98.

Cobb, S. (2007). Virtual environments 
supporting learning and communica-
tion in special needs education. Topics 
in Language Disorders, 27, 211–225.

Dawley, L., & Dede, C. (2014). Situat-
ed learning in virtual worlds and im-
mersive simulations. In J. M. Spector, J. 
Ellen, & M. J. Bishop (Eds.), The hand-
book of research for educational commu-
nications and technology (pp. 723–734). 
New York, NY: Springer. 



Internet Learning

54

Dede, C. (2009a). Introduction to vir-
tual reality in education. Themes in Sci-
ence and Technology Education, 2(1), 
7–9. 

Dede, C. (2009b). Immersive interfaces 
for engagement and learning. Science, 
323(5910), 66–	69.

Dede, C., & Barab, S. (2009). Emerg-
ing technologies for learning science: A 
time of rapid advances. Journal of Sci-
ence Education and Technology, 18(4), 
301–304. 

DeVellis, R. F. (2003). Scale develop-
ment: Theory and applications (2nd ed.). 
Thousand Oaks, CA: Sage.

Dieker, L., Grillo, K., & Ramlakan, N. 
(2011). New technology and virtual en-
vironments: The impact of a summer 
camp on gifted students interested in 
STEM careers. Gifted Education Inter-
national, 28(1), 96–106.

Dieker, L. A., Hynes, M., Hughes, C., & 
Smith, E. (2008). Implications of mixed 
reality and simulation technologies on 
special education and teacher prepa-
ration. Focus on Exceptional Children, 
40(6), 1–20.

Dieker, L. A., Rodriguez, J. A., Lignug-
aris/Kraft, B., Hynes, M. C., & Hughes, 
C. E. (2014). The potential of simulat-
ed environments in teacher education: 
Current and future possibilities. Teach-
er Education and Special Education, 
37(1), 21–33. 

Dunleavy, M. (2010). Persistent design 

challenges: Augmenting reality for learn-
ing with wireless mobile devices. Invi-
tation Symposia at Society for Informa-
tion Technology and Teacher Education 
(SITE). San Diego, CA. 

Dunleavy, M., & Dede, C. (2014). Aug-
mented reality teaching and learning. 
In J. M. Spector, J. Ellen, & M. J. Bish-
op (Eds.), The handbook of research for 
educational communications and tech-
nology (pp. 735–746). New York, NY: 
Springer. 

Dunleavy, M., Dede, C., & Mitchell, R. 
(2009). Affordances and limitations of 
immersive participatory augmented re-
ality simulations. Journal of Science Ed-
ucation and Technology, 18(1), 7–22. 

Freina, L., & Ott, M. (2015). A litera-
ture review on immersive virtual reality 
in education: State of the art and per-
spectives. Retrieved from http://cite-
seerx.ist.psu.edu/viewdoc/summary?-
doi=10.1.1.725.5493

Gee, J. P. 2003. What video games have 
to teach us about learning and literacy. 
New York, NY: Palgrave/St. Martin’s. 

Gonzalez, T. (2011). Training profes-
sional school counseling students to fa-
cilitate a classroom guidance lesson and 
strengthen classroom management skills 
using a mixed reality environment (Un-
published doctoral dissertation). Uni-
versity of Central Florida, Orlando.

Google Expeditions (2017). Retrieved 
from https://edu.google.com/expeditions 
/#about 



Immersive Technology: Motivational Reactions from Preservice Teachers

55

Graziano, K. J. & Daley, S. (2017). Pre-
service teachers’ motivational reactions 
to online instructional materials on 
immersive technology. In P. Resta & S. 
Smith (Eds.), Proceedings of Society for 
Information Technology & Teacher Ed-
ucation International Conference 2017 
(pp. 757–765). Chesapeake, VA: Asso-
ciation for the Advancement of Com-
puting in Education (AACE).

Gregory, S., Dalgarno, B., Campbell, 
M., Reiners, T., Knox, V., & Masters, Y. 
(2011). Changing directions through 
VirtualPREX: engaging pre-service 
teachers in virtual professional expe-
rience. In G. Williams, P. Statham, N. 
Brown & B. Cleland (Eds.), Changing 
demands, changing directions: Proceed-
ings of ascilite 2011 (pp. 491–501). Ho-
bart: University of Tasmania.

Gregory, S., & Masters Y. (2012). Real 
thinking with virtual hats: A role-play-
ing activity for pre-service teachers in 
Second Life. Australian Journal of Edu-
cational Technology, 28(3), 420–440. 

Heafner, T. (2004). Using technology to 
motivate students to learn social stud-
ies. Contemporary Issues in Technology 
and Teacher Education, 4(1), 42–53. 
 
Hew, K. F., & Cheung, W. S. (2010). Use 
of three-dimensional (3-D) immer-
sive virtual worlds in K-12 and higher 
education settings: A review of the re-
search. British Journal of Educational 
Technology, 41(1), 33–55. 

Hoban, G., Loughran, J., & Nielsen, 
W. (2011). Slowmation: Preservice ele-

mentary teachers representing science 
knowledge through creating multi-
modal digital animations. Journal of Re-
search in Science Teaching, 48(9), 985– 
1009.

Hu, Y. (2008). Motivation, usability and 
their interrelationships in a self-paced 
online learning environment (Doctoral 
dissertation). Virginia Polytechnic In-
stitute and State University.

Johnson, D. (2013/2014). Power up! / 
Teaching above the line. Educational 
Leadership, 71(4), 84–87.

Kaufmann, H., Schmalstieg, D., & 
Wagne, M. (2000). Construct3D: A 
virtual reality application for mathe-
matics and geometry education. Educa-
tion and Information Technologies, 5(4), 
263–276.

Ketelhut, D. J., Nelson, B. C., Clarke, J., 
& Dede, C. (2010). A multi-user virtual 
environment for building higher order 
inquiry skills in science. British Journal 
of Educational Technology, 41(1), 56–68.

Keller, J. M. (1979). Motivation and in-
structional design: A theoretical per-
spective. Journal of  Instructional Devel-
opment, 2(4), 26–34. 

Keller, J. M. (1983). Motivational design 
of instruction. In C. M. Reigeluth (Ed.), 
Instructional-design theories and mod-
els: An overview of their current status 
(pp. 383–436). Hillsdale, NJ: Lawrence 
Erlbaum Associates.

Keller, J. M. (1987). Strategies for stim-



Internet Learning

56

ulating the motivation to learn. Perfor-
mance & Instruction, 26(8), 1–7. 

Keller, J. M. (2008). First principles of 
motivation to learn and e3-learning. 
Distance Education, 29(2), 175–186.

Keller, J. M. (2010). Motivational design 
for learning and performance:The ARCS 
model approach. New York, NY: Spring-
er.

Keller, J. M., & Burkman, E. (1993). 
Motivation principles. In M. Fleming 
and W. H. Levie (Eds.), Instructional 
message design: Principles from the be-
havioral and cognitive sciences. Engle-
wood Cliffs, NJ: Educational Technol-
ogy Press.

Keller, J. M., & Kopp, T. W. (1987). Ap-
plication of the ARCS model of motiva-
tional design. In C. M. Reigeluth (Ed.), 
Instructional theories in action: Lessons 
illustrating selected theories and models 
(pp. 289–320). Hillsdale, NJ: Lawrence 
Erlbaum Associates.

Keller, J. M., & Suzuki, K. (1988). Use of 
the ARCS motivation model in course-
ware design. In D. H. Jonassen (Ed.), 
Instructional designs for microcomput-
er courseware (pp. 401–434). Hillsdale, 
NJ: Erlbaum.

Keller, J. M., & Suzuki, K. (2004). Learn-
er motivation and e-learning design: A 
multinationally validated process. Jour-
nal of Educational Media, 29(3), 229–
239.

Lee, E., Wong, K. W., & Fung, C. C. 

(2010). How does desktop virtual reali-
ty enhance learning outcomes? A struc-
tural equation modeling approach. 
Computers & Education, 55(4), 1424–
1442.

Loomis, J. M., Blascovich, J. J., & Beall, 
A. C. (1999). Immersive virtual envi-
ronment technology as a basic research 
tool in psychology. Behavior Research 
Methods, Instruments, & Computers, 
31(4), 557–564. 

Mahadzir, N., & Phung, L. (2013). The 
use of augmented reality pop-up book 
to increase motivation in English lan-
guage learning for national primary 
school. Journal of Research & Method in 
Education, 1(1), 26–38. 

Mahomedy, Z. (2015). What is 
immersive technology? Retrieved from 
http://www.immersiveauthority.com/
explain-immersive-technology/

Means, T. B., Jonassen, D. H., & Dwyer, 
R. M. (1997). Enhancing relevance: Em-
bedded ARCS 	strategies vs. purpose. 
Educational Technology Research and 
Development, 45(1), 5–18.

Myers, D., Starrett, T., Stewart, M., 
& Hansen-Thomas, H. (2016). Us-
ing virtual reality technology to en-
hance instruction in teacher educa-
tion programs. Proceedings of the 4th 
National TLE TeachLivE™ Conference. 
Orlando, FL. 1-3 June (pp. 51–55). Re-
trieved from http://teachlive.org/wp- 
c ont e nt / up l o a d s / 2 0 1 6 / 0 9 / T L E - 
Proceedings-2016.pdf

http://www.immersiveauthority.com/explain-immersive-technology/
http://www.immersiveauthority.com/explain-immersive-technology/


Immersive Technology: Motivational Reactions from Preservice Teachers

57

Nielsen, J., & Mack, R. L. (1994). Usabil-
ity inspection methods. New York, NY: 
Wiley. 

Paulhus, D. L., & Vazire, S. (2009). The 
self-report method. In R. W. Robins, R. 
C. Fraley, & R. F. Krueger (Eds.), Hand-
book of research methods in personality 
psychology (pp. 224–239). New York, 
NY: Guilford. 

Peterson, M. (2006). Learner interac-
tion management in an avatar and chat-
based virtual world. Computer Assisted 
Language Learning, 9(1), 79–103.

Proske, A., Roscoe, R. D., & McNamara, 
D. S. (2014). Game-based practice ver-
sus traditional practice in comput-
er-based writing strategy training: Ef-
fects on motivation and achievement. 
Educational Technology Research and 
Development, 62(5), 481–505.

Puentedura, R. R. (2015). SAMR: 
Approaches to implementation. Re-
trieved from http://hippasus.com/rrp 
weblog/archives/2015/04/SAMR_
ApproachesToImplementation.pdf

Rosenbaum, E., Klopfer, E., & Perry, J. 
(2007). On location learning: Authentic 
applied science with networked aug-
mented realities. Journal of Science Ed-
ucation and Technology, 16, 31–45.

Salzman, M. C., Dede, C., Loftin, R. B., 
& Chen, J. (1999). A model for under-
standing how virtual reality aids com-
plex conceptual learning. Teleopera-
tions and Virtual Environments, 8(3), 
293–316.

Schrader, P. G. (2008). Learning in tech-
nology: Reconceptualizing immersive 
environments. AACE Journal, 16(4), 
457–475. 

Solak, E., & Cakir, R. (2015). Exploring 
the effect of materials designed with 
augmented reality on language learners’ 
vocabulary learning. The Journal of Ed-
ucators Online, 13(2), 50–72.

Song, S. H., & Keller, J. M. (2001) Ef-
fectiveness of motivationally adaptive 
computer-assisted instruction on the 
dynamic aspects of motivation. Educa-
tional Technology Research and Devel-
opment, 49(2), 5–22.

Straub, C., Dieker, L., Hynes, M., & 
Hughes, C. (n.d.). TLE TeachLivE 
year 3 research report. Retrieved from 
http://teachlive.org/wp-content/
uploads/2016/09/2016-TeachLivE-
Year-3-Technical-Report.pdf

Vince-Garland, K., Vasquez, E., III, & 
Pearl, C. (2012). Efficacy of individual-
ized coaching in a virtual reality class-
room for increasing teachers’ fidelity of 
implementation of discrete trial teach-
ing. Education and Training in Autism 
and Developmental Disabilities, 47, 
502–515.

Warburton, S. (2009). Second Life in 
higher education: Assessing the poten-
tial for and the barriers to deploying 
virtual worlds in learning and teaching. 
British Journal of Educational Technolo-
gy, 40(3), 414–426. 

 

http://hippasus.com/rrpweblog/archives/2015/04/SAMR_ApproachesToImplementation.pdf
http://hippasus.com/rrpweblog/archives/2015/04/SAMR_ApproachesToImplementation.pdf
http://hippasus.com/rrpweblog/archives/2015/04/SAMR_ApproachesToImplementation.pdf
http://teachlive.org/wp-content/uploads/2016/09/2016-TeachLivE-Year-%093-Technical-Report.pdf
http://teachlive.org/wp-content/uploads/2016/09/2016-TeachLivE-Year-%093-Technical-Report.pdf
http://teachlive.org/wp-content/uploads/2016/09/2016-TeachLivE-Year-%093-Technical-Report.pdf


Internet Learning

58

Winiecki, D., Fenner, J. A., & Chyung, 
Y. (1999). Evaluation of effective inter-
ventions to solve the drop out problem 
in adult distance education. In B. Col-
lis & R. Oliver (Eds.), Proceedings of 
EdMedia: World Conference on Educa-
tional Media and Technology 1999 (pp. 
51–55). Waynesville, NC: Association 
for the Advancement of Computing in 
Education (AACE).

Wood, E., Mueller, J., Willoughby, T., 
Specht, J., & Deyoung, T. (2005). Teach-

er’s perceptions: Barriers and supports 
to using technology in the classroom. 
Education, Communication & Informa-
tion, 5(2), 183–206. 

Wu, H., Lee, S., Chang, H., & Liang, J. 
(2013). Current status, opportunities 
and challenges of augmented reality in 
education. Computers & Education, 62, 
41–49. 

Dr. Kevin J. Graziano is a professor in the School of Education at Nevada State 
College, the associate chair of the Consultative Counsel for the Society for Infor-
mation Technology and Teacher Education (SITE), the former chair of the Amer-
ican Association of Colleges for Teacher Education’s (AACTE) Committee on In-
novation and Technology, and the former co-chair of the SITE’s mobile learning 
SIG.



59

3 Questions for an Online Learning Leader
Featuring Russell Poulin, Director, Policy & Analysis, WCET—The Western Inter-
state Commission for Higher Education (WICHE) Cooperative for Educational 
Technologies

 
Russ Poulin is a director of policy and analysis for WCET, the WICHE 
Cooperative for Educational Technologies, which is a national orga-
nization focused on the practice, policy, and advocacy of technolo-
gy-enhanced learning in higher education. Russ directs WCET’s state 
and national policy efforts, research activities, and multi-institution 
consortial partnerships to improve practices. In 2014, Russ represent-
ed the distance education community on the Department of Educa-
tion’s negotiated rulemaking team that considered the Department’s 
proposed state authorization regulations.

1 Many who teach online may not 
be aware of or familiar with regu-

lations from different oversight agen-
cies regarding the state authorization 
of distance education courses and 
programs. What information should 
those involved with online learning 
be aware of in this era?

Let’s start with a basic piece of 
civics, the oversight of education is the 
purview of the states. They have the 
right to say who can or cannot offer 
higher education within a state’s bor-
ders. Typically, that activity focused on 
institutions that were physically present 
within a state, such as those owning a 
building or renting a space on Main 
Street. For many years, states have had 
rules about which institutions are un-
der their scrutiny and under what con-
ditions those institutions can conduct 
activities in a state.

In 2010, the U.S. Department 
of Education decided to tie eligibility 

for federal financial aid to an institu-
tion having the proper authorization to 
serve students in a state. This surprised 
many of our colleagues at public and 
nonprofit institutions. Almost none of 
them had sought the proper authoriza-
tions and the task was daunting. Oddly, 
most of the for-profits were complying 
with these regulations. It also was a sur-
prise to the state regulators that so many 
institutions were operating in their ju-
risdictions without proper approval.

Flash forward to 2017 and there 
is a new reality:
•	 On most campuses, someone is fi-

nally aware that they are supposed 
to be authorized where they serve 
students. Whether they’ve complied 
or not is another matter.

•	 The Department of Education had 
to reissue its regulation in 2016 
and it is set to be enforced on July 
1, 2018. However, Congress may 
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kill that regulation in the next few 
months.

•	 Regardless of whether the Depart-
ment of Education regulation sur-
vives or not, the states still expect 
institutions to follow their laws. Ad-
ditionally, the 2,700+ institutions 
offering Tuition Assistance (a form 
of financial aid) for active duty mil-
itary students are required to have 
the proper approvals.

•	 The State Authorization Reciproc-
ity Agreement (SARA) has made 
life easier for almost 1,500 cam-
puses and has extended protection 
to countless students who did not 
have it before. SARA uses standard 
criteria to allow an institution to be 
approved in its home state and for 
that action to be recognized in all 
participating states. As of this writ-
ing, that includes 47 states and the 
District of Columbia. California, 
Florida, and Massachusetts are in a 
race to be last to join.

There are lots of myths around 
state authorization including that it is a 
money-making scheme for states. Very 
few states recovered the costs of the ef-
forts. The actual focus is on providing 
consumer protections to students who 
otherwise would be left to resolving 
problems on their own. Institutions of 
all kinds have treated student poorly, 
whether at a distance or face-to-face. 
Providing students with some protec-
tions is well worth the inconvenience 
institutions face in being authorized.

2 What are some of the most signifi-
cant issues in e-learning today and 

what kinds of solutions are being ex-
plored?

We are witnessing the withering 
away of several time-tested and famil-
iar constructs for higher education and 
technology-mediated education is con-
tributing to that erosion process.

Just in Time Learning—The tra-
ditional college education will remain 
for a long time, as there will be a sub-
set of young people who will want to 
have that more leisurely experience of 
a campus learning and social environ-
ment. Everyone else will still want ed-
ucation or training, but they will want 
it now. Traditional age students looking 
for work and adults upgrading their 
skills will be much more focused on the 
amount of time it will take to learn. They 
have a need and they need to fulfill that 
need now. Khan Academy and Straight-
erLine are more academic examples of 
organizations using the web to get peo-
ple the skills they need on their own 
timeline. Coding bootcamps do not ask 
you to wait until next August (when the 
next academic year begins) to start your 
new life. Higher education will be un-
der increasing pressure to respond and 
educational technologies will be key as 
the solution will require a mix of pre-
pared videos, lessons, and simulations, 
along with human intervention.

Alternative credentials—The as-
sociate’s, bachelor’s, master’s, and doc-
torate categories simply do not work 
for a growing portion of learners. They 
need to obtain a smaller package of 
knowledge and skills, and they need 
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to certified as having reached mastery 
level. Grades actually (such as a C in 
a course) often codify that the stu-
dent HAS NOT reached mastery and 
are silent on which skills are missing. 
Is the student missing something fun-
damental that will keep him or her 
for succeeding at the next level or did 
the student master the work, but was 
downgraded for turning in an assign-
ment late? Each of the armed services 
just mapped all of their active-duty jobs 
to credentials for civilians. The criteria 
ignored accreditation and worried only 
about industry-accepted credentials. 
Meaningful, smaller scale credentials 
will be demanded by the workforce. 
Again, educational technologies can be 
part of that solution.

Alternative providers—There 
is a growing number of nonaccredit-
ed (and often nonregulated) providers 
of postsecondary education and train-
ing. Higher education ignores them at 
their own risk. States will also have to 
pay attention to them, because these 
entities can no longer continue offer-
ing high-value credentials at a signifi-
cant cost without assuring that student 
consumers are protected. Many of these 
providers use education technologies. 
How can higher education learn from 
them, improve on their practices, and/

or partner with them?

3 Which digital tools do you think 
are most underutilized in educa-

tion? 
 

           The world is moving from desk-
tops and laptops to mobile devices. 
Higher education is making the switch, 
but they need to follow their students 
and make the switch. This also opens 
up new opportunities for learning. 
How can such tools as Google Maps, 
augmented reality, and virtual reality 
change the learning landscape when 
you are on a mobile platform? Educa-
tion is no longer watching videos and 
reading text in your bedroom. There 
are new opportunities to be become in-
teractive with and to capture your en-
vironment. History courses come alive 
with augmented reality tours of histor-
ic downtown. Anatomy courses come 
alive if I can travel down the aorta to see 
examples of various obstructions. The 
mobile world gives us both the freedom 
and the overwhelming responsibility 
to make learning mobile…and active. 
In his book, Brain Rules, John Medina 
talks about the importance of exercise 
and sensory integration into the learn-
ing process. Let’s get moving.
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A Review of  
What Connected Educators Do Differently
Whitaker, T., Zoul, J., & Casas, J. (2015). What connected educators do 
differently. New York: Routledge.
 
By Tisha Duncan, Ed.D., Meredith College

Abstract
 
Connections to others are important in any field or educational con-
text. Connecting to colleagues and students is especially critical in 
digital learning environments. What Connected Educators Do Dif-
ferently is a recommended read for anyone who teaches—especial-
ly those in virtual or hybrid classrooms. The notions of connecting 
personally and professionally through communication, collaboration, 
and community are at the core of this book.

Keywords: personal and professional networks (P2LNs), digital 
learning environment, communication, collaboration, community

Introduction

While searching for current 
readings on working with 
postsecondary students in 

a digital learning environment, this 
text was selected based on the idea that 
connected educators are unique or set 
apart in some way from one another’s 
counterparts. The premise of this book 
is making connections and highlight-
ing the numerous ways which con-
nected educators of any grade level, 
from pre-K to higher education, meet 
their own professional needs, as well 
as, the needs of their students with 
and through personal and professional 
learning networks. The book encourag-
es readers to reflect and self-assess his/

her current practice to determine areas 
of strength and goals for improvement. 
Anyone serving in a role in the field of 
education, from a child care provider 
to a higher education administrator, 
would benefit from the stories and ideas 
throughout the text on how to increase 
professional and personal connections.

Background

The authors who collaborated to 
write this text are educators and 
actively working in the field of 

education either in leadership and/or 
supervisor roles. Collectively, they have 
many years of experience as elementa-
ry, middle, and secondary public school 
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teachers and researchers using both 
traditional and digital platforms. Ad-
ditionally, all three authors have served 
as high school principals; while one is 
now a professor and a second is a K-12 
school superintendent.

Whitaker et al. share that this 
book is a result of their own networking 
and the successful product of their ini-
tial chance meeting, which developed 
into a strong working relationship. The 
purpose of the book is to highlight sto-
ries, people, and resources from their 
own personal and professional net-
works (P2LNs) in order to encourage 
others in the field to become more 
connected to their work. There are fre-
quent stories and references to people 
they have met through their connec-
tions who serve at a variety of educa-
tional levels. They have coined the P2LN 
phrase to represent “P to the power of 
2” (p. xxiv), placing emphasis on the 
importance of developing both compo-
nents of networking.

Text Design and Layout

Whitaker, Zoul, and Casas de-
veloped the book around 
eight key connectors to en-

courage the reader to find ways to max-
imize one’s personal and professional 
life by becoming more connected: (1) 
Invest in a Personal and Professional 
Learning Network (P2LN); (2) Learn 
What They Want, When They Want, 
How They Want; (3) Embrace the Three 
Cs: Communication, Collaboration, 
and Community; (4) Give and Take ... 
and Give Some More; (5) Strive to Be 

Tomorrow ... Today; (6) Know That It Is 
Still About the 3 Rs: Relationships, Rela-
tionships, Relationships; (7) Model the 
Way; and (8) Know When to Unplug. 
The authors emphasize the importance 
of being connected in the profession 
as a mindset more so than one specific 
idea, program, or component. The book 
is comprised of an opening introduc-
tion followed by eight chapters, which 
correspond with the key connectors. 
These key connectors are single action 
steps for educators to follow to be in-
tentional in their learning and growth.

Every chapter defines and pro-
vides examples of a key connector and 
concludes with three short sections ti-
tled, Follow 5, Find 5, Take 5. Follow 5 
provides a list of advice from five educa-
tors the authors of the text feel embody 
the components of the chapter. Find 5 
is a list of online resources and/or tools 
for the reader to further develop one’s 
own skills. Take 5 offers suggested ac-
tion steps the reader can take to either 
get started or continue to develop as a 
connected educator. The latter seems to 
be the most valuable component of the 
text. Each of these three sections builds 
upon the next throughout the book, 
thereby reinforcing ideas and knowl-
edge gained.

Chapters 1 and 2

Chapters 1 and 2 focus on the 
foundational terminology to 
be used throughout the book 

and introduce the reader to the (P2LN) 
model of investing in a Personal and 
Professional Learning Network, as well 
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as, the social media platform, Twitter. 
The authors write in such a way that it 
is easy for the reader to be able to relate 
to their stories and positions. Addition-
ally, the description of Twitter provides 
the reader with the ability to immedi-
ately open and start an account.

Chapter 3

Chapter 3 highlights the three C’s: 
Communication, Collaboration, 
and Community. The authors 

emphasize the importance of combin-
ing these three areas with purpose, pas-
sion, and pride. This translates into a 
chapter which motivates the reader to 
reflect on his/her current practices and 
how they may be improved. As the field 
of education is continually critiqued 
and examined, the following provides a 
point of inspiration and self-reflection 
for the reader:

The challenge facing schools to-
day is the ability to cultivate a cul-
ture wherein all members of the 
school community feel comfort-
able in disrupting routines long 
established by the status quo and 
embrace a connected world which 
world is ready to support their de-
sire to learn without limits. (p. 30)

Chapters 4 and 5

Chapters 4 and 5 continue the 
motivational trend and encour-
age connected educators to find 

ways to give back, not only take, to oth-
er people within their network. There 

are three types of people described: the 
givers, takers, and matchers. As with 
other forms of educational network-
ing texts, sharing and stealing of ideas 
is encouraged rather than borrowing. 
The authors contend that borrowing can 
often be a transaction limited to mate-
rial things, such as paper, pencils, work-
sheets, books, etc., as opposed to ideas 
about how to improve a topic, lesson, 
or engagement with students. In short, 
“the original item tended to stay with 
the original owner, even if the borrower 
used it, too” (p. 53). The idea of borrow-
ing means that it will not be changed, 
but stealing it and making it one’s own 
allows for enhancing the original idea, 
thereby taking ownership to share with 
another. Through shifting the thinking 
to stealing an idea, “we honor this per-
son by not taking what she has to share 
and using it exactly as designed, but 
by taking it, using it, strengthening it, 
and sharing it anew with others,” there-
by owning it ourselves before giving it 
back again (p. 53). The authors chal-
lenge one’s thinking about taking and 
giving within the frame of a network.

Chapter 6

Chapter 6 parallels the phrase 
used in real estate, location, lo-
cation, location, with encour-

aging readers to remember their PLN 
growth starts with trust in building re-
lationships, relationships, relationships. 
The authors remind the reader that this 
book is the outcome of them meeting 
and developing their relationship over 
time with one another. The focus is not 
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solely on relationships with students 
and co-workers in their direct envi-
ronment, but also, through colleagues 
found around the world. Again, the use 
of Twitter to aid in this group of follow-
ers and networking web is reiterated 
throughout.

Chapter 7

Chapter 7 shifts toward the im-
portance of modeling for others 
in response to a need as well as 

to inspire and integrate opportunities 
for collaboration. The authors are both 
practical and realistic in their advice to 
readers. The tone of the writing is pos-
itive and addresses the facets of failure 
which can occur in any position. The 
choices made after the failure are the 
focus of how to change, as well as, en-
couraging risk-taking.

Perhaps, one of the most sur-
prising chapters is the final chapter on 
knowing when to disconnect or unplug 
from technology. After the build up to 
working toward connections primarily 
through social media access and var-
ious other digital sources, the authors 
leave the reader with the reminder that 
the opportunity to limit screen time 

and social media engagement is equal-
ly important. They emphasize ways the 
connected educator reflects, reads, and 
takes moments of solitude to rejuve-
nate. This conclusion is both unexpect-
ed and refreshing.

Conclusion

Initially, the book seems to be geared 
toward multiple ways to connect 
digitally to postsecondary students 

with tips and resources. However, the 
presentation of the book as a personal 
narrative is much more in line with how 
to develop relationships that lead to 
connections. The primary tool for con-
necting both professionally and person-
ally with great emphasis throughout is 
the Twitter platform. For readers who 
may not want to start a Twitter account, 
they may find that this book will not 
directly apply to their needs. However, 
one can still find a good deal of infor-
mation and ways to shift one’s thinking 
toward how to further grow a person-
al and professional learning network. 
The material and insights gained are 
relevant for educators at all levels from 
primary to post-secondary in both tra-
ditional and online settings.
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Professor and Program Coordinator at Meredith College. Tisha holds licenses in 
K-6 Elementary Education; K-12 Reading; K-12 Academically and/or Intellectu-
ally Gifted; and Curriculum Specialist. She is a National Board Certified Teach-
er-Middle Childhood Generalist. Her teaching interests include constructivism, 
literacy, AIG learners, and technology in the classroom.
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Thinking of Rubrics for your Online 
Course? Consider these Features
Christina L. Dryden, Ph.D., American Public University System

Abstract

Owing to their numerous benefits, rubrics should be included in all 
classrooms: especially those that are online. Knowing what features to 
evaluate can streamline the rubric selection process in order to choose 
the best rubric for program, School/College, university, or external re-
porting needs. Straightforward use, rapid build, simple collaboration, 
and uncomplicated reporting are recommended features to consider. 

Keywords: rubric, iRubric, assessment, data reporting

Introduction

The use of rubrics in higher edu-
cation has taken shape over the 
last decade as more faculty mem-

bers and institutions realize the benefits 
(Reddy & Andradae, 2010; Swarat et 
al., 2017). Benefits include consistency 
when scoring work, improving instruc-
tion by making assessment expecta-
tions explicit, and overall, supporting 
best practices. In a traditional brick and 
mortar teaching and learning environ-
ment, rubrics are distributed during 
class sessions and reviewed face-to-
face. Professors can then hand back 
completed rubrics attached to each stu-
dent’s assignment submission. This pro-
cess needs to be slightly altered for an 
online classroom environment. Online 
rubrics need to be easy for students and 
faculty members to use, help streamline 

the grading process, and provide an 
efficient way to collect data about how 
students meet course, program, and in-
stitutional objectives. This review high-
lights some of the key features to con-
sider when selecting an online rubric 
tool or system.

Straightforward Use

The most important element 
when selecting an online rubric 
tool is an easy to use system. Al-

though faculties and students have dif-
ferent interactions with a rubric tool, it 
needs to be intuitive for both. Clarity, 
efficiency, and accessibility are a few 
considerations.

For a faculty member, the sys-
tem needs to be clear-cut in regard to 
assessing student work, entering com-
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ments, and posting rubrics to the on-
line classroom and gradebook. Pro-
viding a system that has clickable cells 
is vital because it can allow a faculty 
member to focus on the feedback and 
comments that should be provided to 
the student. A great benefit is being able 
to click individual cells that reflect the 
student’s level of mastery in an efficient 
manner that saves both time and paper. 
Other advantages include having elec-
tronically archived records of students’ 
strengths and weaknesses and having 
at-a-glance data about how students are 
doing in terms of line-by-line accredita-
tion, program, or university standards. 
This is the type of system that helps cre-
ate faculty buy-in. 

Furthermore, both the blank and 
graded rubric versions should be easily 
accessible to students within the Learn-
ing Management System (LMS) assign-
ment area or gradebook to help ensure 
that students will review them before, 
during, and after assignments are com-
pleted. When rubrics are more visible 
and accessible in an online course, the 
expectations are clearer and students 
have a greater likelihood of being suc-
cessful. Students deserve to have the 
ability to see rubrics ahead of time and 
after submitting assignments in order 
to have explicit information about what 
they are to do and how they did it. Then, 
the grade or evaluation rating from the 
rubric should be easily passed to the 
LMS gradebook without requiring the 
faculty member to download a spread-
sheet and manually input the data.

For students, the rubric tool 
should not be burdensome to read or 

understand. There should be few ques-
tions resulting from using the system. 
Being able to preview the criteria before 
beginning the assignment or project 
is also an important consideration for 
both students and faculty members. 
Even given the ability to print the pre-
viewed rubric is very helpful to students 
if they need to work on an assignment 
offline. Once the assignment has been 
assessed, a student should be able to 
easily view what the final evaluation is 
and quickly see the comments associ-
ated with each rubric aspect. Therefore, 
to accommodate this ease of use, rubric 
integration in the classroom is essential.

Rapid Build

For faculty members to use the 
tool, there needs to be a system 
where rubrics can be built quick-

ly. Traditionally, rubrics are in a grid 
or spreadsheet style; so, systems that 
employ these types are user friendly 
to students and faculties. The ability to 
use templates, import existing rubrics, 
and repurpose already created rubrics 
makes for an ideal system to use be-
cause these aspects save time. Provid-
ing faculty members access to rubrics 
built by colleagues or directors within 
the same program or school/college is a 
time-saving approach as well.

If the rubrics are to be built from 
scratch, the interface should be simple 
to navigate. Faculty members should 
be able to readily locate where to enter 
all the information for the rubric. The 
rubric title, mastery level (or column 
title), aspect title and description (or 
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row), and all the details of each criteri-
on used for evaluation need to be easy 
to locate, enter, and save. If needed, 
faculty members should also be able 
to vary the aspects and columns with 
the appropriate weights for a given as-
signment. Another important consid-
eration is the alignment of the rubric 
to standards that might be needed or 
required for accreditation, state, or in-
stitutional reporting. Linked standards 
are beneficial when reports are derived 
from the rubrics.

Simple Collaboration

The strength of using a rubric to 
evaluate assessments is the abil-
ity for multiple faculty members 

to evaluate a single piece of work by a 
student. Perhaps, the work is a capstone 
project or ePortfolio that demonstrates 
a student’s mastery of key skills and 
abilities within or even across courses 
in a program. The best online rubric 
tools provide a way for faculty members 
to evaluate the student’s work, review 
the ratings by other faculty members, 
and then share this overall assessment 
with the student. There is efficiency 
when various faculty members evalu-
ate similar or different rubric aspects 
dependent on certain courses or even 
expertise. For example, one key course 
assessment might be used as evidence 
for multiple objectives evaluated by 
professors with different skill sets.

This type of system is also power-
ful when considering reliability between 
evaluators. The collaboration should 
also extend to the creation of the rubric. 

Providing a system that faculty mem-
bers can share and work together on to 
create, monitor, and revise rubrics is a 
vital part of any online rubric system.

Uncomplicated Reporting

The most practical online rubric 
systems have reporting that is 
uncomplicated. The reports 

should be easy to create, store, share, 
and manipulate. Colleges or Schools, 
universities, departments, programs, 
and individuals may have multiple 
needs for data presentation; so, a system 
that supports generating quick reports 
to pinpoint and highlight the data most 
important to that reporting is crucial. 
Systems should have practical features 
that allow for easy data presentation in 
charts, graphs, or even tables as well as 
aggregating and disaggregating data. As 
mentioned earlier, standards applicable 
to accreditation, state, or institution are 
very important and the ability to align 
them to rubrics is vital. Reporting on 
these standards is a necessity for any 
online rubric system.

Conclusion

The adoption of an online rubric 
tool can provide a quick and po-
tentially data-rich avenue in the 

online classroom space. LMS platforms 
such as Angel, Blackboard Learn, and 
D2L Brightspace have their own rubric 
tools built in; or, can adopt a system 
like iRubric from RCampus, which is 
integrated into the LMS. There are oth-
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er tools available like ForAllRubrics, 
which have been designed for K12 
spaces; and even Turnitin has rubric 
capabilities. Every system offers its own 
robust possibilities to meet the needs of 
different assessment situations and re-
porting requirements. Every institution 
should examine their needs to deter-
mine what online rubric system would 
best serve their requirements. 

Resources 

http://www.angellearning.com/prod-
ucts/lms/rubrics.html
https://help.blackboard.com/Learn/In-
structor/Grade/Rubrics

https://www.forallrubrics.com/ 
http://www.rcampus.com/ 
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