Contemporary Technologies in Education

Olusola O. Adesope • A. G. Rud
Editors

Contemporary
Technologies
in Education
Maximizing Student Engagement, Motivation,
and Learning

Editors
Olusola O. Adesope
College of Education
Washington State University
Pullman, WA, USA

A. G. Rud
College of Education
Washington State University
Pullman, WA, USA

ISBN 978-3-319-89679-3    ISBN 978-3-319-89680-9
https://doi.org/10.1007/978-3-319-89680-9

(eBook)

Library of Congress Control Number: 2018953346
© The Editor(s) (if applicable) and The Author(s) 2019
This work is subject to copyright. All rights are solely and exclusively licensed by the
Publisher, whether the whole or part of the material is concerned, specifically the rights of
translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction on
microfilms or in any other physical way, and transmission or information storage and retrieval,
electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are
exempt from the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information
in this book are believed to be true and accurate at the date of publication. Neither the
publisher nor the authors or the editors give a warranty, express or implied, with respect to
the material contained herein or for any errors or omissions that may have been made. The
publisher remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.
Cover design © Mina De La O / DigitalVision / Gettyimages
This Palgrave Macmillan imprint is published by the registered company Springer Nature
Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Foreword: Maximizing the Effectiveness
of Learning with Media

Learning with Media
The field of education is confronted by a revolution in potentially useful
computer-based technologies, ranging from digital games to wikis to
online courses. The educational potential of these kinds of computer-
based technologies is explored in the ten content chapters of Contemporary
Technologies in Education: Maximizing Student Engagement, Motivation,
and Learning edited by Olusola O. Adesope and A. G. Rud. In short, the
guiding question addressed in this book is, “How can we best use technology to help students learn?” To answer this question, rigorous experimental research is needed to identify instructional features in technology-rich
environments that maximize learning outcomes and promote appropriate
learning processes.

Historical Context of Educational Technology
This certainly is not a new question, as is reflected in the history of research
on educational technology (Cuban 1986; Saettler 1990/2004). However,
a worthwhile lesson to be drawn from this history is that the educational
technologies of the twentieth century were sometimes oversold, which
should temper our enthusiasm for claims about the educational value of
today’s technologies. For example, Cuban (1986) documents the rise and
fall of educational technologies throughout the twentieth century such as
motion pictures in the 1920s, radio in the 1930s, television in the 1950s,
and programmed instruction in the 1960s. In the present book focusing
v
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on the twenty-first-century technologies, Glazewski (2019) adds Second
Life to the list of highly touted technologies that have failed to live up to
expectations. In short, an important message reflected in this book is that
the use of educational technology should be based on research evidence
and grounded in scientific theory rather than follow from grand promises
and rosy predictions by visionaries.
What is new about the question of how to use technology is the array
of technologies being made available in the twenty-first century, such as
wikis (Reich 2019), digital games (Annetta et al. 2019; Virk and Clark
2019), MOOCs (Waks 2019), virtual reality (Kessler, this volume), cognitive tools (Nesbit et al. 2019), and learning analytics (Winne 2019; Wise
2019). Yet, ways must be devised to adapt these technologies to the
human mind, including how we learn, and research evidence is needed to
determine which instructional features are most effective.
Overall, this book reflects three themes for research in educational
technology: (i) shifting from media comparison studies to value-added
studies, (ii) broadening research in educational technology to include
dependent measures of learning and motivation, and (iii) deepening
research on educational technology to connect instructional design principles with theories of learning and motivation.

Theme 1: Shifting from Media Comparison Studies
to Value-Added Studies
First, this book reflects a shift in research paradigm in the field of educational technology from media comparison studies to value-added studies
(Mayer 2014a). In media comparison studies, researchers compare the
learning outcomes of students who learn with one medium versus the
learning outcomes of students who learn with another medium. For
example, we can ask whether students learn better about electromagnetic
devices when they play an interactive, desktop game called Cache 17 or
when they receive the material in the form of a slideshow presentation
(Adams et al. 2012). This research paradigm is relevant to the classic
debate of the effects of instructional media versus instructional method in
education (Clark 2001; Clark and Feldon 2014; Kozma 1991, 1994).
Furthermore, the media comparison paradigm is problematic to the extent
that learning is caused by instructional method rather than instructional
media (Clark 2001; Clark and Feldon 2014) or even to the extent that
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learning is caused by the instructional method afforded by instructional
media (Kozma 1991, 1994). Finally, it is challenging to conduct media
comparison research because of difficulties in ensuring that the two groups
are equivalent in instructional content and instructional method, and differ only in instructional medium.
In value-added studies, researchers compare the learning outcomes of
students who learn with a base version of a learning situation involving
technology with the learning outcomes of students who learn with the
same version with one feature added. For example, we can ask whether
students learn better about environmental science when they play a version of an interactive, desktop computer game called Design-a-Plant in
which an on-screen agent, Herman-the-Bug, communicates by using text
printed on the screen versus when he presents the same words in the form
of narration or what can be called spoken text (Moreno et al. 2001;
Moreno and Mayer 2002). This approach explores the instructional
impact of using the affordances of a computer-based technology, which in
this case involves using spoken text. Value-added studies can be useful in
pinpointing instructional design principles for maximizing the effectiveness of computer-based learning situations. Consistent with the growing
consensus favoring value-added studies, the chapters of this book include
value-added studies and this appears to be a reasonable strategy for future
research.

Theme 2: Including Dependent Measures of Learning
and Motivation
The editors of this book call for expanding the measurement of outcomes
to include not only changes in learning outcomes, such as knowledge and
skills, but also changes in learning processes involving motivation and
engagement during learning. Several chapters examine how learning analytics—analysis of detailed computer-recorded data on what students do
during learning—can be useful in understanding the underlying learning
process for each learner and ultimately in adapting instruction accordingly
(Winne 2019; Wise 2019). For example, metrics based on persistence on
a task before asking to see the correct answer or time spent looking at
feedback can be used to assess motivational processes during learning with
an online tutor.

viii
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As an example of the potential of learning analytics, in a recent study,
Rawson, Stahovich and Mayer (2017) used smart pen technology to
record every pen stroke of engineering students as they solved assigned
homework problems. Course grade was predicted by metrics based on
these pen strokes, such as the total number of pen strokes, and proportion
of pen strokes produced more than 24 hours before the deadline. Future
work is needed to determine whether this technology can be used as an
early warning system to alert students when they are engaging in strategies
that are likely to lead to or hinder success in a class they are taking.

Theme 3: Connecting Instructional Design
Principles to Theories of Learning and Motivation
This book also highlights the need to ground design principles in research-
based theories of learning and motivation, which I refer to as applying the
science of learning to education (Mayer 2011). For example, the cognitive
theory of multimedia learning is based on the idea that people have separate channels for processing verbal and visual material, only a limited
amount of processing can occur in each channel at any one time, and deep
learning occurs when the learner mentally selects relevant information,
organizes it into a coherent structure, and relates it to relevant prior
knowledge (Mayer 2009, 2014b). Instructional methods used with educational technology should be understood in terms of the underlying cognitive processes they are intended to foster.
Similarly, a potential benefit of various educational technologies is their
positive effect on student motivation and engagement, so they should be
interpreted in terms of current theories of academic motivation (Wentzel
and Miele 2016). Relevant motivational theories include interest theory
(Alexander and Grossnickle 2016) which holds that people try harder to
learn when they are interested; expectancy-value theory (Wigfield et al.
2016) which holds that people try harder to learn when they value what
they are learning; self-efficacy theory (Schunk and DiBenedetto 2016)
which holds that people try harder to learn when they feel confident about
their competence to learn the material; and self-determination theory
(Rigby and Ryan 2011; Ryan and Deci 2016) which holds that people try
harder to learn in situations where they feel competent, autonomous, and
related to others.
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Conclusion
What is new in the field of educational technology is the availability of a
new suite of computer-based technologies, some of which are explored in
this book. What is not new is the human learning and motivation systems
that are responsible for promoting valued outcomes. What also is not new
in the field of educational technology is the instructional goal of improving learning and motivation through appropriate use of effective instructional methods. The challenge of applying computer-based technology in
education is to identify evidence-based and theory-grounded principles
for how best to adapt the affordances of technology to help people learn
rather than to expect people to adapt to every new learning technology
that comes along. This effort will benefit from value-added studies using
measures of learning outcomes and learning processes, as exemplified in
this book.
University of California, Santa Barbara
CA, USA

Richard E. Mayer
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