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Chapter 8: Choosing and using media in education: the SECTIONS model

Purpose of the chapter

The main purpose of this chapter is to provide a framework for making effective decisions about the choice and
use of media for teaching and learning. The framework used is the SECTIONS model, which stands for:

+ Students

« Easeof use

« Costs

+ T eaching functions

+ Interaction

+ O rganisational issues
+ N etworking

+ Security and privacy

On completion of this chapter, you should be able to choose appropriate media and technology for any
subject that you may be teaching, and be able to justify your decision.

What is covered in this chapter

+ 8.1 Models for media selection

+ 8.2 Students

+ 8.3 Ease of Use

+ 8.4 Cost

+ 8.5 Teaching and media selection
+ 8.6 Interaction

+ 8.7 Organisational issues

+ 8.8 Networking

+ 8.9 Security and privacy

+ 8.10 Deciding

Also in this chapter you will find the following activities:

« Activity 8.1 Making a preliminary decision on media selection

+ Activity 8.2 Knowing your students

+ Activity 8.4 How will cost affect your decision about what media to use?
+ Activity 8.5 Multimedia design principles

+ Activity 8.6 Using media to promote student activity

+ Activity 8.10 Choosing media and technologies
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1. Selecting media and technologies is a complex process, involving a very wide range of interacting variables.

2. There is currently no adequate theory or process for media selection. The SECTIONS model however
provides a set of criteria or questions the result of which can help inform an instructor when making decisions
about which media or technologies to use.

3. Because of the wide range of factors influencing media selection and use, an inductive or intuitive
approach to decision-making, but informed by a careful analysis of all the criteria in the SECTIONS framework,
is one practical way to approach decision-making about media and technologies for teaching and learning.
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Figure 8 The SECTIONS model

8.1.1 What the literature tells us

Given the importance of the topic, there is relatively little literature on how to choose appropriate media or
technologies for teaching. There was a flurry of not very helpful publications on this topic in the 1970s and 1980s, but
relatively little since (Baytak, undated). Indeed, Koumi (1994) stated that:

there does not exist a sufficiently practicable theory for selecting media appropriate to given topics,
learning tasks and target populations . . . the most common practice is not to use a model at all. In which
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case, it is no wonder that allocation of media has been controlled more by practical economic and human/
political factors than by pedagogic considerations (p. 56).

Mackenzie (2002) comments in a similar vein:

When [ am discussing the current state of technology with teachers around the country, it becomes clear
that they feel bound by their access to technology, regardless of their situation. If a teacher has a television-
computer setup, then that is what he or she will use in the classroom. On the other hand, if there is an LCD
projector hooked up to a teacher demonstration station in a fully equipped lab, he or she will be more apt to
use that set up. Teachers have always made the best of whatever they’ve got at hand, but it’s what we have to
work with. Teachers make due.

Mackenzie (2002) has suggested building technology selection around Howard Gardner’s multiple intelligences theory
(Gardner, 1983, 2006), following the following sequence of decisions:
learner — teaching objective — intelligences — media choice.

Mackenzie then allocates different media to support the development of each of Gardner’s intelligences. Gardner’s
theory of multiple intelligences has been widely tested and adopted, and Mackenzie’s allocations of media to
intelligences make sense intuitively, but of course it is dependent on teachers and instructors applying Gardner’s theory
to their teaching.

A review of more recent publications on media selection suggests that despite the rapid developments in media
and technology over the last 20 years, my ACTIONS model (Bates, 1995) is one of the major models still being applied,
although with further amendments and additions (see for instance, Baytak, undated; Lambert and Williams, 1999;
Koumi, 2006). Indeed, I myself modified the ACTIONS model, which was developed for distance education, to the
SECTIONS model to cover the use of media in campus-based as well as distance education (Bates and Poole, 2003).

Patsula (2002) developed a model called CASCOIME which includes some of the criteria in the Bates models, but
also adds additional and valuable criteria such as socio-political suitability, cultural friendliness, and openness/
flexibility, to take into account international perspectives. Zaied (2007) conducted an empirical study to test what
criteria for media selection were considered important by faculty, IT specialists and students, and identified seven
criteria. Four of these matched or were similar to Bates’ criteria. The other three were student satisfaction, student self-
motivation and professional development, which are more like conditions for success and are not really easy to
identify before making a decision.

Koumi (2006) and Mayer (2009) have come closest to to developing models of media selection. Mayer has
developed twelve principles of multimedia design based on extensive research, resulting in what Mayer calls a
cognitive theory of multimedia learning. (For an excellent application of Mayer’s theory, see UBC Wikis.) Koumi (2015)
more recently has developed a model for deciding on the best mix and use of video and print to guide the design of
xMOOCs.

Mayer’s approach is valuable at a more micro-level when it comes to designing specific multimedia educational
materials, as is Koumi’s work. Mayer’s cognitive theory of multimedia design suggests the best combination of words
and images, and rules to follow such as ensuring coherence and avoiding cognitive overload. When deciding to use a
specific application of multimedia, it provides very strong guidelines. It is nevertheless more difficult to apply at a
macro level. Because Mayer’s focus is on cognitive processing, his theory does not deal directly with the unique
pedagogical affordances or characteristics of different media. Neither Mayer nor Koumi address non-pedagogical
issues in media selection, such as cost or access. Mayer and Koumi’s work is not so much competing as complementary
to what [ am proposing. I am trying to identify which media (or combinations of media) to use in the first place.
Mayer’s theory then would guide the actual design of the application. I will discuss Mayer’s twelve principles further in
Section 5 of this chapter, which deals with teaching functions.

It is not surprising that there are not many models for media selection. The models developed in the 1970s and
1980s took a very reductionist, behaviourist approach to media selection, resulting in often several pages of decision-
trees, which are completely impractical to apply, given the realities of teaching, and yet these models still included no
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recognition of the unique affordances of different media. More importantly, technology is subject to rapid change,
there are competing views on appropriate pedagogical approaches to teaching, and the context of learning varies so
much. Finding a practical, manageable model founded on research and experience that can be widely applied has
proved to be challenging.

8.1.2 Why we need a model

At the same time, every teacher, instructor, and increasingly learner, needs to make decisions in this area, often on a
daily basis. A model for technology selection and application is needed therefore that has the following characteristics:

+ it will work in a wide variety of learning contexts;

« it allows decisions to be taken at both a strategic, institution-wide level, and at a tactical, instructional, level;

+ it gives equal attention to educational and operational issues;

« it will identify critical differences between different media and technologies, thus enabling an appropriate
mix to be chosen for any given context;

« it is easily understood, pragmatic and cost-effective;

+ it will accommodate new developments in technology.

For these reasons, then, I will continue to use the Bates’ SECTIONS model, with some modifications to take account of
recent developments in technology, research and theory. The SECTIONS model is based on research, has stood the test
of time, and has been found to be practical. SECTIONS stands for:

+ Students

+ Easeofuse

« Cost

+ T eaching functions, including pedagogical affordances of media
« Interaction

+ O rganizational issues

+ N etworking

S ecurity and privacy

[ will discuss each of these criteria in the following sections, and will then suggest how to apply the model.

Activity 8.1 Making a preliminary decision on media selection

1. Choose a course that you are teaching or may be teaching. Identify what media or technologies you might be
interested in using. Keep a note of your decision and your reasons for your choice of media/technologies.

When you have finished reading this chapter you will be asked to do a final activity (Activity 8.10) and then
you can compare your answers in the two activities after reading the whole chapter.
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8.2 Students

Figure 8.2 The Malaysian Ministry of Education announced in 2012 that it will enable students to bring

handphones to schools under strict guidelines
Image: © NewStraightsTimes, 2012

The first criteria in the SECTIONS model is students.
At least three issues related to students need to be considered when choosing media and technology:

+ student demographics;
« access; and

« differences in how students learn.
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8.2.1 Student demographics

One of the fundamental changes resulting from mass higher education is that university and college teachers must now
teach an increasingly diverse range of students. This increasing diversity of students presents major challenges for all
teachers, not just post-secondary teachers. However, it has been less common for instructors at a post-secondary level
to vary their approach within a single course to accommodate to learner differences, but the increasing diversity of
students now requires that all courses should be developed with a wide variety of approaches and ways to learn if all
students in the course are to be taught well.

In particular, it is important to be clear about the needs of the target group. First and second year students straight
from high school are likely to require more support and help studying at a university or college level. They are likely to
be less independent as learners, and therefore it may be a mistake to expect them to be able to study entirely through the
use of technology. However, technology may be useful as a support for classroom teaching, especially if it provides an
alternative approach to learning from the face-to-face teaching, and is gradually introduced, to prepare them for more
independent study later in a program.

On the other hand, for students who have already been through higher education as a campus student, but are now
in the workforce, a program delivered entirely by technology at a distance is likely to be attractive. Such students will
have already developed successful study skills, will have their own community and family life, and will welcome the
flexibility of studying this way.

Third and fourth year undergraduate students may appreciate a mix of classroom-based and online study or even
one or two fully online courses, especially if some of their face-to-face classes are closed to further enrolments, or if
students are working part-time to help cover some of the costs of being at college.

Lastly, within any single class or group of learners, there will be a wide range of differences in prior knowledge,
language skills, and preferred study styles. The intelligent use of media and technology can help accommodate these
differences. So, once again, it is important to know your students, and to keep this in mind when making decisions about
what media or technology to use. This will be discussed further in Chapter 9.

8.2.2 Access

Of all the criteria in determining choice of technology, this is perhaps the most discriminating. No matter how powerful
in educational terms a particular medium or technology may be, if students cannot access it in a convenient and
affordable manner they cannot learn from it. Thus video streaming may be considered a great way to get lectures to
students off campus, but if they do not have Internet access at home, or if it takes four hours or a day’s wages to
download, then forget it. Difficulty of access is a particular restriction on using xMOQOC:s in developing countries. Even
if potential learners have Internet or mobile phone access, which 5 billion still do not, it often costs a day’s wages to
download a single YouTube video — see Marron, Missen and Greenberg, 2014.

Any teacher or instructor intending to use computers, tablets or mobile phones for teaching purposes needs
answers to a number of questions:

+ what is the institutional policy with regard to students’ access to a computer, tablets or mobile phones?
+ can students use any device or is there a limited list of devices that the institution will support?

+ is the medium or software chosen for teaching compatible with all makes of devices students might use?
+ is the network adequate to support any extra students that this initiative will add?

+ who else in the institution needs to know that you are requiring students to use particular devices?

If students are expected to provide their own devices (which increasingly makes sense):

+ what kind of device do they need: one at home with Internet access or a portable that they can bring on to

campus — or one that can be used both at home and on campus?

THIS TEXTBOOK IS AVAILABLE FOR FREE AT OPEN.BCCAMPUS.CA


http://dcpapers.dublincore.org/pubs/article/view/3713/1936

8.2 STUDENTS - 265

+ what kind of applications will they need to run on their device(s) for study purposes?

« will they be able to use the same device(s) across all courses, or will they need different software/apps and
devices for different courses?

+ what skills will students need in operating the devices and the apps that will be run on them?

« if students do not have the skills, would it still be worth their learning them, and will there be time set aside

in the course for them to learn these skills?

Students (as well as the instructor) need to know the answers to these questions before they enrol in a course or program.
In order to answer these questions, you and your department must know what students will use their devices for. There
is no point in requiring students to go to the expense of purchasing a laptop computer if the work they are required to
do on it is optional or trivial. This means some advance planning on your part:

+ what are the educational advantages that you see in student use of a particular device?
+ what will students need to do on the device in your course?
s isitreally essential for them to use a device in these ways, or could they easily manage without the device? In

particular, how will assessment be linked to the use of the device?

It will really help if your institution has good policies in place for student technology access (see Section 8.7). If the
institution does not have clear policies or infrastructure for supporting the technologies you want to use, then your job
is going to be a lot harder.

The answer to the question of access and the choice of technology will also depend somewhat on the mandate of
the institution and your personal educational goals. For instance, highly selective universities can require students to
use particular devices, and can help the relatively few students who have financial difficulties in purchasing and using
specified devices. If though the mandate of the institution is to reach learners denied access to conventional institutions,
equity groups, the unemployed, the working poor, or workers needing up-grading or more advanced education and
training, then it becomes critical to find out what technology they have access to or are willing to use. If an institution’s
policy is open access to anyone who wants to take its courses, the availability of equipment already in the home (usually
purchased for entertainment purposes) becomes of paramount importance.

Another important factor to consider is access for student with disabilities. This may mean providing textual or
audio options for deaf and visually impaired students respectively. Fortunately there are now well established practices
and standards under the general heading of Universal Design standards. Universal Design is defined as follows:

Universal Design for Learning, or UDL, refers to the deliberate design of instruction to meet the needs of
a diverse mix of learners. Universally designed courses attempt to meet all learners’ needs by incorporating
multiple means of imparting information and flexible methods of assessing learning. UDL also includes
multiple means of engaging or tapping into learners’ interests. Universally designed courses are not designed
with any one particular group of students with a disability in mind, but rather are designed to address the
learning needs of a wide-ranging group.

Brokop, F. (2008)
Most institutions with a centre for supporting teaching and learning will be able to provide assistance to faculty
to ensure the course meets universal design standards. A good guide is available here.

8.2.3 Student differences with respect to learning with technologies
It may seem obvious that different students will have different preferences for different kinds of technology or media.

The design of teaching would cater for these differences. Thus if students are ‘visual” learners, they would be provided
with diagrams and illustrations. If they are auditory learners, they will prefer lectures and podcasts. It might appear
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then that identifying dominant learning styles should then provide strong criteria for media and technology selection.
However, it is not as simple as that.

McLoughlin (1999), in a thoughtful review of the implications of the research literature on learning styles for
the design of instructional material, concluded that instruction could be designed to accommodate differences in both
cognitive-perceptual learning styles and Kolb’s (1984) experiential learning cycle. In a study of new intakes conducted
over several years at the University of Missouri-Columbia, using the Myers-Briggs inventory, Schroeder (1993) found
that new students think concretely, and are uncomfortable with abstract ideas and ambiguity.

However, a major function of a university education is to develop skills of abstract thinking, and to help students
deal with complexity and uncertainty. Perry (1984) found that learning in higher education is a developmental process.
It is not surprising then that many students enter college or university without such ‘academic’ skills. Indeed, there are
major problems in trying to apply learning styles and other methods of classifying learner differences to media and
technology selection and use. Laurillard (2001) makes the point that looking at learning styles in the abstract is not
helpful. Learning has to be looked at in context. Thinking skills in one subject area do not necessarily transfer well to
another subject area. There are ways of thinking that are specific to different subject areas. Thus logical-rational thinkers
in science do not necessarily make thoughtful husbands, or good literary critics.

Part of a university education is to understand and possibly challenge predominant modes of thinking in a subject
area. While learner-centered teaching is important, students need to understand the inherent logic, standards, and
values of a subject area. They also need to be challenged, and encouraged to think outside the box. This may clash with
their preferred learning style. Indeed, the research on the effectiveness of matching instructional method to learning
styles is at best equivocal. For instance, Dziuban et al. (2000), at the University of Central Florida, applied Long’s reactive
behavior analysis of learning styles to students in both face-to-face classes and Web-based online classes. They found
that learning style does not appear to be a predictor of who withdraws from online courses, nor were independent
learners likely to do better online than other kinds of learners.

The limitation of learning styles as a guide to designing courses does not mean we should ignore student
differences, and we should certainly start from where the student is. In particular, at a university level we need strategies
to gradually move students from concrete learning based on personal experience to abstract, reflective learning that can
then be applied to new contexts and situations. Technology can be particularly helpful for that, as we saw in Chapter 7.

Thus when designing courses, it is important to offer a range of options for student learning within the same
course. One way to do this is to make sure that a course is well structured, with relevant ‘core’ information easily
available to all students, but also to make sure that there are opportunities for students to seek out new or
different content. This content should be available in a variety of media such as text, diagrams, and video, with concrete
examples explicitly related to underlying principles. We shall see in Chapter 10 that the increasing availability of open
educational resources makes the provision of this ‘richness’ of possible content much more viable.

Similarly, technology enables a range of learner activities to be made available, such as researching readings on
the Web, online discussion forums, synchronous presentations, assessment through e-portfolios, and online group
work. The range of activities increases the likelihood that a variety of learner preferences are being met, and also
encourages learners to involve themselves in activities and approaches to learning where they may initially feel less
comfortable. Such approaches to design are more likely to be effective than courses in multiple versions developed to
meet different learning styles. In any case developing multiple versions of courses for different styles of learner is likely
to be impractical in most cases. So avoid trying to match different media to different learning styles but instead ensure
that students have a wide range of media (text, audio, video, computing) within a course or program.

Lastly, one should be careful in the assumptions made about student preferences for learning through digital
technologies. On the one hand, technology ‘boosters’ such as Mark Prensky and Don Tapscott argue that today’s ‘digital
natives’ are different from previous generations of students. They argue that today’s students live within a networked
digital universe and therefore expect their learning also to be all digitally networked. It is also true that professors in
particular tend to underestimate students’ access to advanced technologies (professors are often late adopters of new
technology), so you should always try to find up-to-date information on what devices and technologies students are
currently using, if you can.
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On the other hand, it is also dangerous to assume that all students are highly ‘digital literate’ and are demanding
that new technologies should be used in teaching. Jones and Shao (2011) conducted a thorough review of the literature
on ‘digital natives, with over 200 appropriate references, including surveys of relevant publications from countries in
Europe, Asia, North America, Australia and South Africa. They concluded that:

+ students vary widely in their use and knowledge of digital media;

+ the gap between students and their teachers in terms of digital literacy is not fixed, nor is the gulf so
large that it cannot be bridged;

+ there is little evidence that students enter university with demands for new technologies that teachers and
universities cannot meet;

+ students will respond positively to changes in teaching and learning strategies that include the use of new
technologies that are well conceived, well explained and properly embedded in courses and
degree programmes. However there is no evidence of a pent-up demand amongst students for changes in
pedagogy or of a demand for greater collaboration;

+ the development of university infrastructure, technology policies and teaching objectives should be choices
about the kinds of provision that the university wishes to make and not a response to general statements
about what a new generation of students are demanding;

+ the evidence indicates that young students do not form a generational cohort and they do not express

consistent or generationally organised demands.

Graduating students that have been interviewed about learning technologies at the University of British Columbia made
it clear that they will be happy to use technology for learning so long as it contributes to their success (in the words of
one student, ‘if it will get me better grades’) but the students also made it clear that it was the instructor’s responsibility
to decide what technology was best for their studies.

It is also important to pay attention to what Jones and Shao are not saying. They are not saying that social media,
personal learning environments, or collaborative learning are inappropriate, nor that the needs of students and the
workforce are unchanging or unimportant, but the use of these tools or approaches should be driven by a holistic look
at the needs of all students, the needs of the subject area, and the learning goals relevant to a digital age, and not by an
erroneous view of what a particular generation of students are demanding.

In summary, one great advantage of the intelligent application of technology to teaching is that it provides
opportunities for students to learn in a variety of ways, thus adapting the teaching more easily to student differences.
Thus, the first step in media selection is to know your students, their similarities and differences, what technologies they
already have access to, and what digital skills they already possess or lack that may be relevant for your courses. This is
likely to require the use of a wide range of media within the teaching.

8.2.4 The information you need about your students

It is critical to know your students. In particular, you need the following information to provide an appropriate context
for decisions about media and technology:

1. What is the mandate or policy of your institution, department or program with respect to access? How will
students who do not have access to a chosen technology be supported?

2. What are the likely demographics of the students you will be teaching? How appropriate is the technology you
are thinking of using for these students?

3. If your students are to be taught at least partly off campus, to which technologies are they likely to have
convenient and regular access at home or work?

4. If students are to be taught at least partly on campus, what is — or should be - your or your department’s policy
with regard to students’ access to devices in class?
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5. What digital skills do you expect your students to have before they start the program?

6. If students are expected to provide their own access to technology, will you be able to provide unique teaching
experiences that will justify the purchase or use of such technology?

7. What prior approaches to learning are the students likely to bring to your program? How suitable are such prior
approaches to learning likely to be to the way you need to teach the course? How could technology be used to cater for
student differences in learning?

There are many different ways to get the information needed to answer these questions. In many cases, you will
still have to make decisions on insufficient evidence, but the more accurate information you have about your potential
students, the better your likely choice of media and technology. Almost certainly, though, you will have a variety and
diversity of students, so the design of your teaching will need to accommodate this.

Activity 8.2: Knowing your students

How many of these questions can you answer off the top of your head?
What additional information do you need, and where can you find it?
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8.3 Ease of Use

Figure 8.3 Reliability is important!
Image: © pixgood.com

In most cases, the use of technology in teaching is a means, not an end. Therefore it is important that students
and teachers do not have to spend a great deal of time on learning how to use educational technologies, or on
making the technologies work. The exceptions of course are where technology is the area of study, such as computer
science or engineering, or where learning the use of software tools is critical for some aspects of the curriculum, for
instance computer-aided design in architecture, spreadsheets in business studies, and geographical information systems
in geology. In most cases, though, the aim of the study is not to learn how to use a particular piece of educational
technology, but the study of history, mathematics, or biology.

One advantage of face-to-face teaching is that it needs relatively little advance preparation time compared with for
instance developing a fully online course. Media and technologies vary in their capacity for speed of implementation and
flexibility in up-dating. For instance, blogs are much quicker and easier to develop and distribute than video. Teachers
and instructors then are much more likely to use technology that is quick and easy to use, and students likewise will
expect such features in technology they are to use for studying. However, what’s ‘easy’ for instructors and students to
use will depend on their digital literacy.
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8.3.1 Computer and information literacy

If a great deal of time has to be spent by the students and teachers in learning how to use for instance software for the
development or delivery of course material, this distracts from the learning and teaching. Of course, there is a basic set
of literacy skills that will be required, such as the ability to read and write, to use a keyboard, to use word processing
software, to navigate the Internet and use Internet software, and increasingly to use mobile devices. These generic skills
though could be considered pre-requisites. If students have not adequately developed these skills in school, then an
institution might provide preparatory courses for students on these topics.

It will make life a lot easier for both teachers and students if an institution has strategies for supporting students’
use of digital media. For instance, at the University of British Columbia, the Digital Tattoo project prepares students for
learning online in a number of ways:

+ introducing students to a range of technologies that could be used for their learning, such as learning
management systems, open educational resources, MOOCs and e-portfolios;

+ explaining what’s involved in studying online or at a distance;

+ setting out the opportunities and risks of social media;

+ advice on how to protect their privacy;

» how to make the most of connecting, networking and online searching;

+ how to prevent cyber-bullying;

+ maintaining a professional online presence.

If your institution does not have something similar, then you could direct your students to the Digital Tattoo site, which
is fully open.

It is not only students though who may need prior preparation. Technology can be too seductive. You can start
using it without fully understanding its structure or how it works. Even a short period of training — an hour of less — on
how to use common technologies such as a learning management system or lecture capture could save you a lot of time
and more importantly, enable you to see the potential value of all features and not just those that you stumble across.

8.3.2 Orientation

A useful standard or criterion for the selection of course media or software is that ‘novice’ students (students who have
never used the software before) should be studying within 20 minutes of logging on. This 20 minutes may be needed to
work out some of the key functions of the software that may be unfamiliar, or to work out how the course Web site is
organized and navigated. This is more of an orientation period though than learning new skills of computing. If there is
aneed to introduce new software that may take a little time to learn, for instance, a synchronous ‘chat’ facility, or video
streaming, it should be introduced at the point where it is needed. It is important though to provide time within the
course for the students to learn how to do this.

8.3.4 Interface design

The critical factor in making technology transparent is the design of the interface between the user and the machine.
Thus an educational program or indeed any Web site should be well structured, intuitive for the user to use, and easy to
navigate.

Interface design is a highly skilled profession, and is based on a combination of scientific research into how humans
learn, an understanding of how operating software works, and good training in graphic design. This is one reason why
it is often wise to use software or tools that have been well established in education, because these have been tested and
been found to work well.
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The traditional generic interface of computers — a keyboard, mouse, and graphic user interface of windows and
pull-down menus and pop-up instructions - is still extremely crude, and not isomorphic with most people’s preferences
for processing information. It places very heavy emphasis on literacy skills and a preference for visual learning. This can
cause major difficulties for students with certain disabilities, such as dyslexia or poor eyesight. However, in recent years,
interfaces have started to become more user friendly, with touch screen and voice activated interfaces.

Nevertheless a great deal of effort often has to go into the adaptation of existing computer or mobile interfaces to
make them easy to use in an educational context. The Web is just as much a prisoner of the general computer interface
as any other software environment, and the educational potential of any Web site is also restricted by its algorithmic
or tree-like structure. For instance, it does not always suit the inherent structure of some subject areas, or the preferred
way of learning of some students.

There are several consequences of these interface limitations for teachers in higher education:

« itis really important to choose teaching software or other technologies that are intuitively easy to use, both
by the students in particular, but also for the teacher in creating materials and interacting with students;

+ when creating materials for teaching, the teacher needs to be aware of the issues concerning navigation of the
materials and screen lay-out and graphics. While it is possible to add stimulating features such as audio and
animated graphics, this comes at the cost of bandwidth. Such features should be added only where they serve
a useful educational function, as slow delivery of materials is extremely frustrating for learners, who will
normally have slower Internet access that the teacher creating the materials. Furthermore, web-based layout
on desktop or laptop computers does not automatically transfer to the same dimensions or configurations on
mobile devices, and mobile devices have a wide range of standards, depending on the device. Given that the
design of Web-based materials requires a high level of specialized interface design skill, it is preferable to
seek specialist help, especially if you want to use software or media that are not standard institutionally
supported tools. This is particularly important when thinking of using new mobile apps, for instance;

+ third, we can expect in the next few years some significant changes in the general computer interface with
the development of speech recognition technology, adaptive responses based on artificial intelligence, and
the use of haptics (e.g. hand-movement) to control devices. Changes in basic computer interface design could

have as profound an impact on the use of technology in teaching as the Internet has.

8.3.4 Reliability

The reliability and robustness of the technology is also critical. Most of us will have had the frustration of losing work
when our word programming software crashes or working ‘in the cloud” and being logged off in the middle of a piece
of writing. The last thing you want as a teacher or instructor is lots of calls from students saying they cannot get online
access, or that their computer keeps crashing. (If the software locks up one machine, it will probably lock up all the
others!) Technical support can be a huge cost, not just in paying technical staff to deal with service calls, but also in lost
time of students and teachers.

‘Innovation in teaching’ will certainly bring rewards these days as institutions jostle for position as innovative
institutions. It is often easier to get funding for new uses of technology than funding to sustain older but successful
technologies. Although podcasts combined with a learning management system can be a very low-cost but highly
effective teaching medium if good design is used, they are not sexy. It will usually be easier to get support for much more
costly and spectacular technologies such as xMOOC:s or virtual reality.

On the other hand, there is much risk in being too early into a new technology. Software may not be fully tested
and reliable, or the company supporting the new technology may go bankrupt. Students are not guinea pigs, and reliable
and sustainable service is more important to them than the glitz and glamour of untried technology. It is best to wait for
at least a year for new apps or software to be fully tested in general applications before adopting them for teaching. It is
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wise then not to rush in and buy the latest software up-date or new product — wait for the bugs to be ironed out. Also
if you plan to use a new app or technology that is not generally supported by the institution, check first with IT services
to ensure there are not security, privacy or institutional bandwidth issues. Thus it is better to be at the leading edge, just
behind the first wave of innovation, rather than at the bleeding edge.

A feature of online learning is that peak use tends to fall outside normal office hours. Thus it is really important
that your course materials sit on a reliable server with high-speed access and 24 hour, seven days a week reliability, with
automatic back-up on a separate, independent server located in a different building. Ideally, the servers should be in
a secure area (with for instance emergency electricity supply) with 24 hour technical support, which probably means
locating your servers with a central IT service or ‘in the cloud’, which means it is all the more important to ensure that
materials are safely and independently backed up.

However, the good news is that most commercial educational software products such as learning management
systems and lecture capture, as well as servers, are very reliable. Open source software too is usually reliable but
probably slightly more at risk of technical failure or security breaches. If you have good IT support, you should
receive very few calls from students on technical matters. The main technical issue that faculty face these days appears to
be software up-grades to learning management systems. This often means moving course materials from one version of
the software to the new version. This can be costly and time-consuming, particularly if the new version is substantially
different from the previous version. Overall, though, reliability should not be an issue.

In summary, ease of use requires professionally designed commercial or open source course software, specialized
help in graphics, navigation and screen design for your course materials, and strong technical support for server and
software management and maintenance. Certainly in North America, most institutions now provide IT and other
services focused specifically on supporting technology-based teaching. However, without such professional support,
a great deal of your time as a teacher will be spent on technical issues, and to be blunt, if you do not have easy and
convenient access to such support, you would be wise not to get heavily committed to technology-based teaching until
that support is available.

8.3.5 Questions for consideration

Ease of use is another critical factor in the successful use of technology for teaching. Some of the questions then that
you need to consider are:
1. How intuitively easy to use, both by students and by yourself, is the technology you are considering?
2. How reliable is the technology?
3. How easy is it to maintain and up-grade the technology?
4. The company that is providing the critical hardware or software you are using;: is it a stable company that
is not likely to go out of business in the next year or two, or is it a new start-up? What strategies are in place
to secure any digital teaching materials you create should the organisation providing the software or service
cease to exist?
5. Do you have adequate technical and professional support, both in terms of the technology and with respect
to the design of materials?
6. How fast developing is this subject area? How important is it to regularly change the teaching materials?
Which technology will best support this?
7. To what extent can the changes be handed over to someone else to do, and/or how essential is it for you to
do them yourself?
8. What rewards am I likely to get for using new technology in my teaching? Will use of a new technology be
the only innovation, or can I also change my way of teaching with this technology to get better results?

9. What are the risks in using this technology?
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Figure 8.4.1 Total cost of a fully online masters’ course over 7 years (from Bates and Sangra, 2011)

8.4.1 A revolution in media

Until as recently as ten years ago, cost was a major discriminator affecting the choice of technology (Hiilsmann, 2000,
2003; Rumble, 2001; Bates, 2005). For instance, for educational purposes, audio (lectures, radio, audio-cassettes) was far
cheaper than print, which in turn was far cheaper than most forms of computer-based learning, which in turn was far
cheaper than video (television, cassettes or video-conferencing). All these media were usually seen as either added costs

to regular teaching, or too expensive to use to replace face-to-face teaching, except for purely distance education on a
fairly large scale.

However, there have been dramatic reductions in the cost of developing and distributing all kinds of media (except
face-to-face teaching) in the last ten years, due to several factors:

+ rapid developments in consumer technologies such as smart phones that enable text, audio and video to be
both created and transmitted by end users at low cost;

+ compression of digital media, enabling even high bandwidth video or television to be carried over wireless,
landlines and the Internet at an economic cost (at least in economically advanced countries);

+ improvements in media software, making it relatively easy for non-professional users to create and distribute
all kinds of media;

+ increasing amounts of media-based open educational resources, which are already developed learning
materials that are free for teachers and students alike to use.
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The good news then is that in general, and in principle, cost should no longer be an automatic discriminator in the choice of
media. If you are happy to accept this statement at face value, than you can skip the rest of this chapter. Choose the mix
of media that best meets your teaching needs, and don’t worry about which medium is likely to cost more. Indeed, a good case
could be made that it would now be cheaper to replace face-to-face teaching with purely online learning, if cost was the
only consideration.

In practice however costs can vary enormously both between and within media, depending once again on context
and design. Since the main cost from a teacher’s perspective is their time, it is important to know what are the ‘drivers’
of cost, that is, what factors are associated with increased costs, depending on the context and the medium being
used. These factors are less influenced by new technological developments, and can therefore be seen as foundational’
principles when considering the costs of educational media.

Unfortunately there are many different factors that can influence the actual cost of using media in education, which
makes a detailed discussion of costs very complex (for a more detailed treatment, see Bates and Sangra, 2011). As a
result, [ will try to identify the main cost drivers, then provide a table that provides a simplified guide to how these
factors influence the costs of different media, including face-to-face teaching. This guide again should be considered as a
heuristic device. So see this section as Media Costs 101.

8.4.1 Cost categories

The main cost categories to be considered in using educational media and technologies, and especially blended or online
learning, are as follows:

8.4.1.2 Development

These are the costs needed to pull together or create learning materials using particular media or technologies. There
are several sub-categories of development costs:

+ production costs: making a video or building a course section in a learning management system. Included in
these costs will be the time of specialist staff, such as web designers or audio-visual specialists, as well as any
costs in web design or video production;

+ your time as an instructor: the work you have to do as part of developing or producing materials. This will
include planning/course design as well as development. Your time is money, and probably the largest single
cost in using educational technologies, but more importantly, if you are developing learning materials you
are not doing other things, such as research or interacting with students, so there is a real cost, even if it is
not expressed in dollar terms;

+ copyright clearance if you are using third party materials such as photos or video clips. Again, this is more
likely to be thought of as time rather than money;

+ probably the cost of an instructional designer in terms of their time.
Development costs are usually fixed or ‘once only’ and are independent of the number of students. Once media are
developed, they are usually scalable, in that once produced, they can be used by any number of learners without
increased development costs. Using open educational resources can greatly reduce media development costs.

8.4.1.3 Delivery

This includes the cost of the educational activities needed during offering the course and would include
instructional time spent interacting with students, instructional time spent on marking assignments, and
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would include the time of other staff supporting delivery, such as teaching assistants, adjuncts for additional sections
and instructional designers and technical support staff.

Because of the cost of human factors such as instructional time and technical support needed in media-based
teaching, delivery costs tend to increase as student numbers increase, and also have to be repeated each time the course
is on offer. In other words, they are recurrent. However, increasingly with Internet-based delivery, there is usually a zero
direct technology cost in delivery.

8.4.1.4 Maintenance costs

Once materials for a course are created, they need to be maintained. Urls go dead, set readings may go out of print or
expire, and more importantly new developments in the subject area may need to be accommodated. Thus once a course
is offered, there are ongoing maintenance costs.

Instructional designers and/or media professionals can manage some of the maintenance, but nevertheless
teachers or instructors will need to be involved with decisions about content replacement or updating. Maintenance is
not usually a major time consumer for a single course, but if an instructor is involved in the design and production of
several online courses, maintenance time can build to a significant amount.

Maintenance costs are usually independent of the number of students, but are dependent on the number of courses
an instructor is responsible for, and are recurrent each year.

8.4.1.5 Overheads

These include infrastructure or overhead costs, such as the cost of licensing a learning management system, lecture
capture technology and servers for video steaming. These are real costs but not ones that can be allocated to a single
course but will be shared across a number of courses. Overheads are usually considered to be institutional costs and,
although important, probably will not influence a teacher’s decision about which media to use, provided these services
are already in place and the institution does not directly charge for such services.

8.4.2 Cost drivers

The primary factors that drive cost are

+ the development/production of materials;

+ the delivery of materials;

« number of students/scalability;

+ the experience of an instructor working with the medium;

+ whether the instructor develops materials alone (self-development) or works with professionals.

Production of technology-based materials such as a video program, or a Web site, is a fixed cost, in that it is not
influenced by how many students take the course. However, production costs can vary depending on the design of the
course. Engle (2014) showed that depending on the method of video production, the development costs for a MOOC
could vary by a factor of six (the most expensive production method - full studio production - being six times that of
an instructor self-recording on a laptop).

Nevertheless, once produced, the cost is independent of the number of students. Thus the more expensive the
course to develop, the greater the need to increase student numbers to reduce the average cost per student. (Or put
another way, the greater the number of students, the more reason to ensure that high quality production is used,
whatever the medium). In the case of MOOCs (which tend to be almost twice as expensive to develop as an online course
for credit using a learning management system — University of Ottawa, 2013) the number of learners is so great that
the average cost per student is very small. Thus there are opportunities for economies of scale from the development of
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digital material, provided that student course enrolments can be increased (which may not always be the case). This can
be described as the potential for the scalability of a medium.

Similarly, there are costs in teaching the course once the course is developed. These tend to be variable costs, in that
they increase as class size increases. If student-teacher interaction, through online discussion forums and assignment
marking, is to be kept to a manageable level, then the teacher-student ratio needs to be kept relatively low (for instance,
between 1:25 to 1:40, depending on the subject area and the level of the course). The more students, the more time a
teacher will need to spend on delivery, or additional contract instructors will need to be hired. Either way, increased
student numbers generally will lead to increased costs. MOOC:s are an exception. Their main value proposition is that
they do not provide direct learner support, so have zero delivery costs. However, this is probably the reason why such a
small proportion of participants successfully complete MOOC:s.

There may be benefits then for a teacher or for an institution in spending more money up front for interactive
learning materials if this leads to less demand for teacher-student interaction. For instance, a mathematics course might
be able to use automated testing and feedback and simulations and diagrams, and pre-designed answers to frequently
asked questions, with less or even no time spent on individual assignment marking or communication with the teacher.
In this case it may be possible to manage teacher-student ratios as high as 1:200 or more, without significant loss of
quality.

Also, experience in using or working with a particular medium or delivery method is also important. The first
time an instructor uses a particular medium such as podcasting, it takes much longer than subsequent productions or
offerings. Some media or technologies though need much more effort to learn to use than others. Thus a related cost
driver is whether the instructor works alone (self-development) or works with media professionals. Self-developing
materials will usually take longer for an instructor than working with professionals.

There are advantages in teachers and instructors working with media professionals when developing digital
media. Media professionals will ensure the development of a quality product, and above all can save teachers or
instructors considerable time, for instance through the choice of appropriate software, editing, and storage and
streaming of digital materials. Instructional designers can help in suggesting appropriate applications of different media
for different learning outcomes. Thus as with all educational design, a team approach is likely to be more effective, and
working with other professionals will help control the time teachers and instructors spend on media development.

Lastly, design decisions are critical. Costs are driven by design decisions within a medium. For instance cost drivers
are different between lectures and seminars (or lab classes) in face-to-face teaching. Similarly, video can be used just
to record talking heads, as in lecture capture, or can be used to exploit the affordances of the medium (see Chapter 7),
such as demonstrating processes or location shooting. Computing has a wide and increasing range of possible designs,
including online collaborative learning (OCL), computer-based learning, animations, simulations or virtual worlds.
Social media are another group of media that also need to be considered.

Figure 8.4.2 attempts to capture the complexity of cost factors, focusing mainly on the perspective of a teacher or
instructor making decisions. Again, this should be seen as a heuristic device, a way of thinking about the issue. Other
factors could be added (such as social media, or maintenance of materials). I have given my own personal ratings for
each cell, based on my experience. I have taken conventional teaching as a medium or ‘average’ cost, then ranked cells
as to whether there is a higher or lower cost factor for the particular medium. Other readers may well rate the cells
differently.

Although the time it takes to develop and deliver learning using different technologies is likely to influence an
instructor’s decision about what technology to use, it is not a simple equation. For instance, developing a good quality
online course using a mix of video and text materials may take much more of the instructor’s time to prepare than if the
course was offered through classroom teaching. However, the online course may take less time in delivery over several
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Cost drivers (for instructors)

develop- | delivery | scal- experi- | self-dev.
ment able ence
lectures | medium | medium | partly low low
Face-
to-face
semi- low high no medium low
nars
Print books high high yes high high
Audio pod- low low yes low low
casts
Medium talking | medium low yes low medium
heads
Video
afford- high low yes high high
ances
OCL low high no medium low
CBL high low yes medium | medium
Com-
puting | ans.or high low yes high high
sims
virtual high low ? high high
worlds

Figure 8.4.2 Cost drivers for educational media
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years, because students may be spending more time on task online, and less time in direct interaction with the instructor.
Once again, we see that design is a critical factor in how costs are assessed.

In short, from an instructor perspective, time is the critical cost factor. Technologies that take a lot of time to use
are less likely to be used than those that are easy to use and thus save time. But once again design decisions can greatly
affect how much time teachers or instructors need to spend on any medium, and the ability of teachers and students to
create their own educational media is becoming an increasingly important factor.

8.4.3 Issues for consideration

In recent years, university faculty have generally gravitated more to lecture capture for online course
delivery, particularly in institutions where online or distance learning is relatively new, because it is
‘simpler’ to do than redesign and create mainly text based materials in learning management systems.
Lecture capture also more closely resembles the traditional classroom method. Pedagogically though
(depending on the subject area) it may be less effective than an online course using collaborative learning
and online discussion forums. Also, from an institutional perspective lecture capture has a much higher

technology cost than a learning management system.

Also, students themselves can now use their own devices to create multimedia materials for project work or for
assessment purposes in the form of e-portfolios. Media allow instructors, if they wish, to move a lot of the hard work in
teaching and learning from themselves to the students. Media allow students to spend more time on task, and low cost,
consumer media such as mobile phones or tablets enable students themselves to create media artefacts, enabling them
to demonstrate their learning in concrete ways. This does not mean that instructor ‘presence’ is no longer needed when
students are studying online, but it does enable a shift in where and how a teacher or instructor can spend their time in
supporting learning.

Activity 8.4 How will cost affect your decision about what media to use?

1. Are concerns about the possible cost/demands on your time influencing your decisions on what
media to use? If so in what ways? Has this section on costs changed your mind?

2. How much time do you spend preparing lectures? Could that time be better spent preparing
learning materials, then using the time saved from delivering lectures on interaction with students
(online and/or face-to-face)?

3. What kind of help can you get in your institution from instructional designers and media
professionals for media design and development? What media decisions will the answer to this
question suggest to you? For instance, if you are in a k-12 school with little or no chance for
professional support, what kind of media and design decisions are you likely to make?

4. If you were filling in the cells for Figure 8.4.2, what differences would there be with my entries?
Why?

5. In Figure 8.4.2, add the following media: e-portfolios (in computing) and add another section under
computing: social media. Add blogs, wikis and cMOOCs. How would you fill in the cells for each of

these for development, delivery, etc.? Are there other media you would also add?
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6. Do you agree with the statement: It would now be cheaper to replace face-to-face teaching with purely
online learning, if cost was the only consideration? What are the implications for your teaching if this is

really true? What considerations would still justify face-to-face teaching?

Please share your answers in the comment box below.
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8.5 Teaching and media selection

Figure 8.5.1 People do not necessarily learn better ... when the speaker’s image is added to the screen (Mayer,
2009).

8.5.1 The importance of design in multimedia teaching

Chapter 7 discussed the various pedagogical differences between media. [dentifying appropriate uses of media is both an
increasingly important requirement of teachers and instructors in a digital age, and a very complex challenge. This is one
reason for working closely with instructional designers and media professionals whenever possible. Teachers working
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with instructional designers will need to decide which media they intend to use on pedagogical as well as operational
grounds, which was the purpose of Chapter 7.

However, once the choice of media has been made, by focusing on design issues we can provide further guidelines
for making appropriate use of media. In particular, having gone through the process suggested in Chapter 7 of
identifying possible teaching roles or functions for different media, we can then draw on the work of Mayer (2009) and
Koumi (2006, 2015) to ensure that whatever choice or mix of media we have decided on, the design leads to effective
teaching.

Mayer’s research focused heavily on cognitive overload in rich, multimedia teaching. From all his research over
many years, Mayer identified 12 principles of multimedia design, based on how learners cognitively process multimedia:

8.5.2.1 Coherence

People learn better when extraneous words, pictures and sounds are excluded rather than included. Basically, keep it simple in

media terms.

8.5.2.2 Signalling

People learn better when cues that highlight the organization of the essential material are added. This replicates earlier findings
by Bates and Gallagher (1977). Students need to know what to look for in multimedia materials.

8.5.2.3 [Avoid] Redundancy
People learn better from graphics + narration, than from graphics, narration and on-screen text.

8.5.2.4 Spatial contiguity

People learn better when corresponding words and pictures are presented near rather than far from each other on the page or

Screen

8.5.2.5 Temporal contiguity

People learn better when corresponding words and pictures are presented simultaneously rather than successively.

8.5.2.6 Segmenting

People learn better when a multimedia lesson is presented in user-paced segments rather than as a continuous lesson. Thus several
“YouTube’ length videos are more likely to work better than a 50 minute video.

8.5.2.7 Pre-training

People learn better from a multimedia lesson when they know the names and the characteristics of the main concepts. This
suggests a design feature for flipped classrooms, for instance. It may be better to use a lecture or readings that provide a
summary of key concepts and principles before showing more detailed examples or applications of such principles in a
video.
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8.5.2.8 Modality

People learn better from graphics and narration than from animation and on-screen text. This reflects the importance of
learners being able to combine both hearing and viewing at the same time to reinforce each other in specific ways.

8.5.2.9 Multimedia

People learn better from words and pictures than from words alone. This also reinforces what [ wrote in 1995: Make all four
media available to teachers and learners (Bates, 1995, p.13).

8.5.2.10 Personalization

People learn better from multimedia lessons when words are in conversational style rather than formal style. I would go even
further than Mayer here. Multimedia can enable learners (particularly distance learners) to relate to the instructor, as
suggested by Durbridge’s research (1983, 1984) on audio combined with text. Providing a human voice and face’ to the
teaching helps motivate learners, and makes multimedia teaching feel that it is directed solely at the individual learner,
if a conversational style is adopted.

8.5.2.11 Voice

People learn better when the narration in multimedia lessons is spoken in a friendly human voice rather than a machine voice.

8.5.2.12 [No] image

People do not necessarily learn better from a multimedia lesson when the speaker’s image is added to the screen.

In re-reading Mayer’s work, [ am struck by the similarities in findings, using different research methods, different
multimedia technologies, and different contexts, to the research from the Audio-Visual Media Research Group at the
British Open University in the 1970s and 1980s (Bates, 1985).

More recently, the University of British Columbia has done an excellent job of suggesting how Mayer’s design
principles could be operationalised. Staff at the University of British Columbia have combined Mayer’s findings with
Robert Talbert’s experience from developing a series of successful screencasts on mathematics, into a set of practical
design guidelines for multimedia production.

Talbert’s key design principles are:

+ Keep it Simple: focus on one idea at a time.

+ Keep it Short: keep videos to a length 5-6 minutes max. to maximize attention.

+ Keep it Real: model the decision making and problem solving processes of expert learners.

+ Keep it Good: be intentional about planning the video. Strive to produce the best video and audio quality

possible.

8.5.3 Teaching as a weak discriminator in media selection

Most teachers and instructors would put the effectiveness of a medium for teaching and learning as the first criterion.
If the technology is not educationally effective, why would you use it? However, if a student cannot access or use
a technology, there will be no learning from that technology, no matter how it is designed. Furthermore, motivated
teachers will overcome weaknesses in a particular technology, or conversely teachers inexperienced in using media will
often under-exploit the potential of a technology.
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Thus design decisions are critical in influencing the effectiveness of a particular technology. Well-designed lectures
will teach better than a poorly designed online course, and vice versa. Similarly, students will respond differently
to different technologies due to preferred learning styles or differences in motivation. Students who work hard can
overcome poor use of learning technologies. It is not surprising then that with so many variables involved, teaching
and learning is a difficult discriminator for selecting and using technologies. Access (and ease of use) are stronger
discriminators than teaching effectiveness in selecting media.

8.5.4 Questions for consideration

Therefore, it is not enough to focus just on the design of multimedia materials, as important as design is, even
considering just the pedagogical context. The choice and use of media need to be related to other factors (what Mayer
calls ‘boundary conditions’), such as individual differences between learners, the complexity of the content, and the
desired learning outcomes. Thus when considering media from a strictly teaching perspective, the following questions
need to be considered:

1. Who are my students?

2. What content needs to be covered?

3. What are the desired learning outcomes from the teaching in terms of skills development?

4. What instructional strategies or approaches to learning do I plan using?

5. What are the unique pedagogical characteristics of different media? How might different media help with

the presentation of content and development of student skills in this course?

6. What is the best way to present the content to be covered in this course? How can media help with the

presentation of content? Which media for what content?

7. What skills am I trying to develop on this course? How can media help students with the development of

the requisite skills for this course? Which media for which skills?

8. What principles do [ need to use when designing multimedia materials for their most effective use?

Working through these questions is likely to be an iterative rather than a sequential process. Depending on the way you
prefer to think about and make decisions, it may help to write down the answers to each of the questions, but going
through the process of thinking about these questions is probably more important, leaving you with the freedom to
make choices on a more intuitive basis, having first taken all these — and other - factors into consideration.

Activity 8.5 Multimedia design principles

How well do you think Meyer’s design principles would apply to classroom teaching?
Which principles would also work in a classroom context and which wouldn’t?
Under what conditions would Meyer’s principles work in a classroom context?
Please share your answers in the comment box below.
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8.6 Interaction

The fifth element of the SECTIONS model for selecting media is interaction. How do different media enable
interaction? The ‘affordance’ of interaction is critically important, as there is now an overwhelming amount of research
evidence to suggest that students learn best when they are ‘active’ in their learning. But what does this mean? And what
role can or do new technologies play in supporting active learning?

8.6.1. Types of learner interaction

There are three different ways learners can interact when studying (Moore, 1989), and each of these ways requires a
somewhat different mix of media and technology.

8.6.1.1 Interaction with learning materials

Figure 8.6.1.1 Computers enable learners to interact with learning materials (also ‘inherent’ interaction)

This is the interaction generated when students work on a particular medium, such as a printed textbook, a
learning management system, or a short video clip, without direct intervention from an instructor or other students.
This interaction can be ‘reflective, without any overt actions, or it can be ‘observable’, in the form of an assessed
response, such as a multiple choice test, or as a contribution to a discussion, or as notes to assist memory and
comprehension.
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Computer technology can greatly facilitate learners’ interaction with learning resources. Self-administered online
tests can provide feedback to students on their comprehension or coverage of a subject area. Such tests can also
provide feedback to teachers on topic areas where students are having difficulty, and can also be used for grading of
students on their comprehension. Using standard test software built into learning management systems, students can
be automatically assessed and graded on their comprehension of course materials. More advanced activities might
include composing music using software that converts musical notation to audio, entering data to test concepts
through online simulations, or participating in games or decision-making scenarios controlled by the
computer. Thus computer-managed learner interaction is particularly good for developing comprehension and
understanding of concepts and procedures, but it has limitations in developing the higher order learning skills of
analysis, synthesis and critical thinking, without additional human intervention of some kind.

There are other ways besides computer-managed learning to facilitate interaction between learners and learning
material. Textbooks may include activities set by the author (as in this textbook), or instructors can set student activities
around set readings. Other student activities might include reading text or watching videos embedded in a learning
management system, conducting a structured approach to finding and analyzing web-based materials, or downloading
and editing information from the web to create e-portfolios of work. These activities may or may not be assessed,
although evidence suggests that students, and in particular students studying online, tend to focus more an assessed
activities.

In other words, with good design and adequate resources, technology-based instruction can provide high levels
of student interaction with the learning materials. There are strong economic advantages in exploiting the possibilities
of learners’ interaction with learning materials, because intense student-interaction with learning resources increases
the time students spend on learning, which tends to lead to increased learning (see Means et al., 2010). Perhaps more
importantly, such activity, when well designed, can reduce the time the teacher needs to spend on interacting with each
student.

8.6.1.2 Interaction between students and teacher

Figure 8.6.1.2 Student-teacher interaction Image: © Joseph Mehling, DartmouthLife, 2007

Student-teacher interaction is often needed though in order to develop many of the higher order learning
outcomes, such as analysis, synthesis, and critical thinking. This is particularly important for developing academic
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learning, where students are challenged to question ideas, and to acquire deep understanding. This often requires
dialogue and conversation, either one-on-one between instructor and students, or between an instructor and a group of
students. The role of the teacher in for instance either face-to-face seminars or online collaborative learning is therefore
critical.

Some technologies, such as online discussion forums, enable or encourage such dialogue or discourse between
students and instructors at a distance. The main limitation of student-teacher interaction is that it can be time-
demanding for the teacher, and therefore does not scale easily.

8.6.1.3 Student - student interaction

Figure 8.6.1.3 A student directed seminar at UBC
Image: © University of British Columbia, 2014

High quality student-student interaction can be provided equally well both in face-to-face and online learning
contexts. Asynchronous online discussion forums built into learning management systems can enable this kind of
interaction. Connectivist MOOCs and communities of practice also enable student-student interaction.

Again though quality depends on good design. Merely putting students together in a group, whether online or
face-to-face, is not likely to lead to either high levels of participation or high quality learning without careful thought
being given to the educational goals of discussion within a course, the topics for discussion and their relationship to
assessment and learning outcomes, and without strong preparation of the students by the instructor for self-directed
discussions (see Chapter 4, Section 4, for more on this.)

In a technologically rich learning environment, then, a key decision for a teacher or course designer is choosing
the best mix of these three different kinds of interaction, taking into consideration the epistemological approach, the
amount of time available for both students and instructor, and the desired learning outcomes. Technology can enable all
three kinds of interaction.

8.6.2 The interactive characteristics of media and technologies

Different technologies can enhance or inhibit each of the three types of interactivity outlined above. This again means
looking at the dimension of interactivity as it applies to different media and technology. This dimension has three
components or points on the dimension in terms of the extent an active response from a user is required when a
medium or technology is used for teaching.
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8.6.2.1 Inherent interactivity

Some media are inherently ‘active’ in that they ‘push’ learners to respond. An example is adaptive learning, where
students cannot progress to the next stage of learning without interacting through a test that ascertains whether they
have learned sufficiently to progress to the next stage, or what ‘corrective’ learning they still need to do. Behaviourist
computer-based learning is inherently interactive, as it forces learners to respond. It is not surprising that technologies
that control how a learner responds are often associated with more behaviourist approaches to teaching and learning.

8.6.2.2 Designed interactivity

Although some media or technologies are not inherently interactive, they can be explicitly designed to encourage
interaction with learners. For instance, although a web page is not inherently interactive, it can be designed to be
interactive, by adding a comment box or by requiring users to enter information or make choices. In particular, teachers
or instructors can add or suggest activities within a particular medium. A podcast can be designed so that students stop
the podcast every few minutes to do an activity based on the content of the podcast. This approach can be can applied
just as much to textbooks, where activities can be included, as to web pages.

In many cases, though, a medium will require the intervention of a teacher or instructor both to set activities
around the learning materials and to provide appropriate feedback, thus adding to rather than reducing the workload of
instructors. Thus where instructors have to intervene either to design activities or to provide feedback, the cost or time
demands on the instructor are likely to be greater than if the other two kinds of interaction are used.

8.6.2.3 User-generated interaction

Some media may not have explicit interaction built in, but end users may still voluntarily interact with the medium,
either cognitively and/or through some physical response. For instance someone in an art gallery may cognitively or
emotionally respond to a particular painting (while others may just glance at it or pass it by). Students may choose to
make sketches or drawings from the painting. Learners may respond in similar ways to reading a novel or poem. The
creators of the work may in fact deliberately design the work to encourage reflection or analysis, but not in explicit ways,
leaving the interpretation of a work to the viewer or reader. (This of course is a constructivist approach to learning.)
Media that encourage learners independently to be active without the necessary intervention of a teacher or instructor
also have cost advantages, although the quality of the interaction will be more difficult to monitor or assess.

8.6.2.4 Who's in control?

Thus one dimension of interactivity is control: to what extent is interaction controlled or enabled by the technology, by
the creators/instructors, or by the users/learners? It can be seen that this is a complex dimension, once again influenced
by epistemological positions, and also by design decisions on the teacher’s part. These categories of interactivity
are in no way ‘fixed, with different levels or types of interaction possible within the same medium or technology. In the
end, interaction needs to be linked to desired learning outcomes. What kind of interaction will best lead to a particular
type of learning outcome, and what technology or medium best provides this kind of interaction?

8.6.3 Interaction and feedback

Feedback is an important aspect of interaction, and timely and appropriate feedback on learner activities is often
essential for effective learning. In particular to what extent is feedback possible within a particular medium? Although
for instance a learner may respond actively to a poem in a book, feedback on that interaction is usually not available just
from the reading. Some other medium will need to be used to provide that feedback, such as a face-to-face poetry class
or an online discussion forum.
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On the other hand, with computer-based learning, once a student has responded to a multiple-choice question,
the computer can mark the question and give almost instant feedback. However, with some technologies such as
print, providing appropriate or immediate feedback to learners on their activities may be difficult or impossible.
Although ‘model’ or ‘correct’ answers might be provided in a text on another page, quality feedback on activities must
be provided by a teacher or instructor when using a printed medium.

Thus media and technologies again differ in their capacity to provide various kinds of feedback. From a teaching
perspective, it is important to be clear about what kind of feedback is likely to be most effective, and then the most
effective way to provide that feedback. In particular, under what circumstances is it appropriate to automate feedback,
and when should feedback be provided by a teacher, instructor or perhaps a teaching assistant?

8.6.4 Analysing the interactive qualities of different media

In Figure 8.6.4 I have analysed the interactive qualities of different educational media along two different dimensions:
different types of student interaction; and characteristics of the medium, in terms of whether interaction is built into
the medium, or needs to be added through deliberate design, or whether it is left to the learner to decide how to interact.

I have allocated a number of different media here according to the type of learner activity they help generate.
The actual location though of some of these media will be dependent on design decisions made by the instructor. For
instance, a podcast could be accompanied by an activity (designed), or just be a straight broadcast, with the student left to
interpret its meaning and purpose in the course (learner-generated). In some cases, an activity may be triggered by one
medium (such as a podcast) but the actual activity and the feedback may take place in another medium (such as through
an online assessment).

8.6.5 Summary

Thus it can be seen that media and technology are somewhat slippery when it comes to categorising them in terms
of interaction, because instructors and learners often have a choice in how the medium will actually be used, and that
will affect how learner interaction and feedback takes place within a single medium. Thus once again the quality of
the design of the interactive experiences is as important as the medium of choice for enabling the activity, although
an inappropriate choice of technology can reduce the level of activity and/or the quality of the interactions. In reality
teachers and learners are likely to use a combination of media and technologies to ensure high quality interactivity.
However, using a number of different media is likely to increase cost and workload for both instructors and learners.

Once again, there is no evaluative judgement on my part in terms of which media or characteristics provide
the ‘best’ interactivity. The choice of medium should depend on the kind of activities that are judged important by a
teacher or instructor within the overall context of the teaching. The purpose of this analysis is to sensitize you to the
differences between educational media in generating or facilitating different types of interactivity, so that you can make
informed decisions. In this case, though, there are no clear media or technology ‘winners’ in terms of interactivity.
Design decisions are likely to be more important than technology choice. Nevertheless, technology can enable students
separated from their instructors still to get quality activities and feedback, and when appropriately used, technology
used to support activities can result in more time on task for students.

8.6.6 Questions for consideration

1. In terms of the skills I am trying to develop, what kinds of interaction will be most useful? What media or technology
could I use to facilitate that kind of interaction?
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Figure 8.6.4 Media and student interaction

2. In terms of the effective use of my time, what kinds of interaction will produce a good balance between student
comprehension and student skills development, and the amount of time I will be interacting personally or online with
students?

Activity 8.6 Using media to promote student activity

1. Go to YouTube and type in your subject area into the ‘search’ box.

2. Choose a YouTube video from the list that comes up that you might recommend to your students to
watch.

3. What kind of interaction would the YouTube video require from your students? Does it force them to
respond in some way (inherent)?

4. In what way are they likely to respond to the YouTube on their own, e.g. make notes, do an activity, think
about the topic (learner-generated)?
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5. What activity could you suggest that they do, after they have watched the YouTube video (designed)?
What type of knowledge or skill would that activity help develop? What medium or technology would students
use to do the activity?

6. How would students get feedback on the activity that you set? What medium or technology would they
and/or you use for getting and giving feedback on their activity?

7. How much work for you would that activity cause? Would the work be both manageable and worthwhile?
Could the activity be scaled for larger numbers of students?

8. How could the YouTube video have been designed to generate more or better activity from
viewers or students?

If you want to share your response, please use the comment box below.

Reference
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8.7 Organisational issues

Figure 8.7.1 Learning Environments self-service video recording studio, Baillieu Library, University of Melbourne
Image: © University of Melbourne, 2014

_————————————————————
.______________________________________________________________________________________________________________________]
8.7.1 Institutional readiness for teaching with technology

One of the critical issues that will influence the selection of media by teachers and instructors is

« the way the institution structures teaching activities;

« the instructional and technology services already in place;
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+ the support for media and technology use that their institution provides.

If an institution is organised around a set number of classroom periods every day, and the use of physical classrooms,
the teachers are likely to focus mainly on classroom delivery. As Mackenzie was quoted in Section 8.1: “Teachers have
always made the best of whatever they’ve got at hand, but it’s what we have to work with. Teachers make due! The reverse
is equally true. If the school or university does not support a particular technology, teachers and instructors quite
understandably won’t use it. Even if the technology is in place, such as a learning management system or a video
production facility, if an instructor is not trained or oriented to its use and potential, then it will either be underused or
not used at all.

Most institutions that have successfully introduced media and technology for teaching on a large scale have
recognized the need for professional support for faculty, by providing instructional designers, media designers and IT
support staff to support teaching and learning. Some institutions also provide funding for innovative teaching projects.

A major implication of using technology is the need to reorganise and restructure the teaching and technology
support services in order to exploit and use the technology efficiently. Too often technology is merely added on to
an existing structure and way of doing things. Reorganisation and restructuring is disruptive and costly in the short-
term, but usually essential for successful implementation of technology-based teaching (see Bates and Sangra, 2011, for
a full discussion of management strategies for supporting the use of technology for teaching in higher education, and
Marshall, 2007, for a method to assess institutional readiness for e-learning).

Because of the inertia in institutions, there is often a bias towards those technologies that can be introduced
with the minimum of organisational change, although these may not be the technologies that would have maximum
impact on learning. These organisational challenges are extremely difficult, and are often major reasons for the slow
implementation of new technology.

8.7.2 Work with professionals

Even those experienced in using media for teaching and learning would be wise to work with professional media
producers when creating any of the media discussed in this chapter (with the possible exception of social media). Indeed,
it is usually useful if not essential to work also with an instructional designer to determine before too much work is
done which media are likely to be the most appropriate. It is important for the choice of technology to be driven by
educational goals, rather than starting with a particular medium or technology in mind.

There are several reasons for working with professionals:

+ they understand the technology and as a result will enable you to develop a better product more quickly than
working alone;

+ two heads are better than one: working collaboratively will result in new and better ideas about how you
could be using the medium;

+ instructional designers and professional media producers will usually be familiar with project management
and budgeting for media production, enabling resources to be developed in time and on budget. This is
important as it is easy for teachers or instructors to get sucked into spending far more time than necessary on

producing media.

The key point here is that although it is now possible for teachers and instructors to produce reasonably good quality
audio and video on their own, they will always benefit from the input of professionals in media production.
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Figure 8.7.2 Chris Crowley is an Instructional Designer/Project Manager for UBC’s Centre for Teaching,
Learning and Technology. He is involved in the design, development and delivery of online courses and
learning resources in a number of subject areas including Soil Science.

8.7.3 Questions for consideration

1. How much and what kind of help can I get from the institution in choosing and using media for teaching? Is help easily
accessible? How good is the help? Do the support people have the media professionalism I will need? Are they up to date
in the use of new technologies for teaching?

2. Is there possible funding available to ‘buy me out’ for a semester and/or to fund a teaching assistant so I can
concentrate on designing a new course or revising an existing course? Is there funding for media production?

3. To what extent will I have to follow ‘standard’ technologies, practices and procedures, such as using a learning
management system, or lecture capture system, or will I be encouraged and supported to try something new?

4. Are there already suitable media resources freely available that I can use in my teaching, rather than creating
everything from scratch? Can I get help from the library for instance in identifying these resources and dealing with any
copyright issues?

If the answers are negative for each of these questions, you would be wise to set very modest goals initially for using
media and technology. Nevertheless the good news is that it is increasingly easy to create and manage your own media
such as web sites, blogs, wikis, podcasts and even simple video production. Furthermore students themselves are often
capable and interested in participating or helping with creating learning resources, if given the chance. And above all,
there is an increasing amount of really good educational media coming available for free use for educational purposes,
as we shall see in Chapter 10.
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8.8 Networking
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Figure 8.8.1 UBC’s Math Exam Wiki (click on image to go to web page)

8.8.1 The impact of networking on course design

This is a change from earlier versions of the SECTIONS model, where ‘N’ stood for novelty. However, the issues that I
previously raised under novelty have been included in Section 8.3, ‘Ease of Use’. This has allowed me to replace ‘Novelty’
with ‘Networking), to take account of more recent developments in social media.

In essence, an increasingly important question that needs to be asked when selecting media is:

« how important is it to enable learners to network beyond a course, with others such as subject specialists,

professionals in the field, and relevant people in the community? Can the course, or student learning, benefit

from such external connections?
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If the answer to this is an affirmative, then this will affect what media to use, and in particular will suggest the use of
social media such as blogs, wikis, Facebook, LinkedIn, or Google Hangout.
There are at least five different ways social media are influencing the application of networking in course design:

« as an addition to credit-based online software/technology;
« credit course design using only social media;

+ student generated learning resources;

+ self-managed learning groups;

« instructor-led open educational resources.

8.8.2 Supplementing ‘standard’ learning technologies

Some instructors are combining social media for external networking with ‘standard’ institutional technologies such as
a learning management system. The LMS, which is password protected and available only to the instructor and other
enrolled students, allows for ‘safe’ communication within the course. The use of social media allows for connections
with the external world (contributions can still be screened by the course blog or wiki administrator by monitoring and
approving contributions.)

For instance, a course on Middle Eastern politics could have an internal discussion forum focused on relating
current events directly to the themes and issues that are the focus of the course, but students may manage their own,
public wiki that encourages contributions from Middle East scholars and students, and indeed anyone from the general
public. Comments may end up being moved into and out of the more closed class discussion forum as a result.

8.8.3 Exclusive use of social media for credit courses

Other instructors are moving altogether away from ‘standard’ institutional technology such as learning management
systems and lecture capture into the use of social media for managing the whole course. For instance, UBC’s course
ETEC 522 uses WordPress, YouTube videos and podcasts for instructor and student contributions to the course.
Indeed the choice of social media on this course changes every year, depending on the focus of the course, and new
developments in social media. Jon Beasley-Murray at the University of British Columbia built a whole course around
students creating a high level (featured-article) Wikipedia entry on Latin American literature (Latin American literature
WikiProject - see Beasley-Murray, 2008).

8.8.4 Student generated learning resources
This is a particularly interesting development where students themselves use social media to create resources to help
other students. For instance, graduate math students at UBC have created the Math Exam/Education Resources wiki,

which provides ‘past exams with fully worked-out and reviewed solutions, video lectures £/ pencasts by topic. Such sites are
open to anyone needing help in their studying, not just UBC students.

8.8.5 Self-managed learning groups

cMOOC:s are an obvious example of self-managed learning groups using social media such as webinars, blogs and wikis.
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8.8.6 Instructor-led open educational resources

YouTube in particular is becoming increasingly popular for instructors to use their knowledge to create resources
available to anyone. The best example is still the Khan Academy, but there are many other examples. xMOOCs are
another example.

Once again, the decision to ‘open up’ teaching is as much a philosophical or value decision as a technology decision,
but the technology is now there to encourage and enable this philosophy.

8.8.7 Questions for consideration

1. How important is it to enable learners to network beyond a course, with others such as subject specialists,
professionals in the field, and relevant people in the community? Can the course, or student learning, benefit
from such external connections?

2.If this is important, what’s the best way to do this? Use social media exclusively? Integrate it with other
standard course technology? Delegate responsibility for its design and/or administration to students or

learners?

References
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8.9 Security and privacy

Figure 8.9.1 Privacy ranking by Privacy International, 2007

Red: Endemic surveillance societies

Strong yellow: Systemic failure to uphold safeguards

Pale yellow: Some safeguards but weakened protections
http://en.wikipedia.org/wiki/Privacy#mediaviewer/File:Privacy_International_2007_privacy_ranking_map.png

This too is a change from earlier versions of the SECTIONS model, where ‘S’ stood for speed, in terms of how
quickly a technology enabled a course to be developed.. However, the issues that I previously raised under speed have
also been included in Section 8.3, ‘Ease of Use’. This has allowed me to replace ‘Speed’ with ‘Security and privacy’, which
have become increasingly important issues for education in a digital age.

8.9.1 The need for privacy and security when teaching

Teachers, instructors and students need a private place to work online. Instructors want to be able to criticize politicians
or corporations without fear of reprisal; students may want to keep rash or radical comments from going public or
will want to try out perhaps controversial ideas without having them spread all over Facebook. Institutions want to
protect students from personal data collection for commercial purposes by private companies, tracking of their online
learning activities by government agencies, or marketing and other unrequested commercial or political interruption to
their studies. In particular, institutions want to protect students, as far as possible, from online harassment or bullying.
Creating a strictly controlled environment enables institutions to manage privacy and security more effectively.
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Learning management systems provide password protected access to registered students and authorised
instructors. Learning management systems were originally housed on servers managed by the institution
itself. Password protected LMSs on secure servers have provided that protection. Institutional policies regarding
appropriate online behaviour can be managed more easily if the communications are managed ‘in-house.

8.9.2 Cloud based services and privacy

However, in recent years, more and more online services have moved ‘to the cloud, hosted on massive servers whose
physical location is often unknown even to the institution’s IT services department. Contract agreements between an
educational institution and the cloud service provider are meant to ensure security and back-ups.

Nevertheless, Canadian institutions and privacy commissioners have been particularly wary of data being hosted
out of country, where it may be accessed through the laws of another country. There has been concern that Canadian
student information and communications held on cloud servers in the USA may be accessible via the U.S. Patriot Act.
For instance, Klassen (2011) writes:

Social media companies are almost exclusively based in the United States, where the provisions of the Patriot Act apply
no matter where the information originates. The Patriot Act allows the U.S. government to access the social media
content and the personally identifying information without the end users’ knowledge or consent.

The government of British Columbia, concerned with both the privacy and security of personal information, enacted
a stringent piece of legislation to protect the personal information of British Columbians. The Freedom of Information
and Protection of Privacy Act (FIPPA) mandates that no personally identifying information of British Columbians
can be collected without their knowledge and consent, and that such information not be used for anything other than
the purpose for which it was originally collected.

Concerns about student privacy have increased even more when it became known that countries were sharing
intelligence information, so there remains a risk that even student data on Canadian-based servers may well be shared
with foreign countries.

Perhaps of more concern though is that as instructors and students increasingly use social media, academic
communication becomes public and ‘exposed’. Bishop (2011) discusses the risks to institutions in using Facebook:

+ privacy is different from security, in that security is primarily a technical, hence mainly an IT, issue. Privacy
needs a different set of policies that involves a much wider range of stakeholders within an institution, and
hence a different (and more complex) governance approach from security;

+ many institutions do not have a simple, transparent set of policies for privacy, but different policies set by
different parts of the institution. This will inevitably lead to confusion and difficulties in compliance;

+ there is a whole range of laws and regulations that aim to protect privacy; these cover not only students but
also staff; privacy policy needs to be consistent across the institution and be compliant with such laws and
regulation;

+ Facebook’s current privacy policy (2011) leaves many institutions using Facebook at a high level of risk of
infringing or violating privacy laws — merely writing some kind of disclaimer will in many cases not be

sufficient to avoid breaking the law.

The controversy at Dalhousie University where dental students used Facebook for violent sexist remarks about their
fellow women students is an example of the risks endemic in the use of social media.
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8.9.3 The need for balance

Although there may well be some areas of teaching and learning where it is essential to operate behind closed doors,
such as in some areas of medicine or areas related to public security, or in discussion of sensitive political or moral
issues, in general though there have been relatively few privacy or security problems when teachers and instructors have
opened up their courses, have followed institutional privacy policies, and above all where students and instructors have
used common sense and behaved ethically. Nevertheless, as teaching and learning becomes more open and public, the
level of risk does increase.

8.9.4 Questions for consideration

1. What student information am I obliged to keep private and secure? What are my institution’s policies on this?

2. What is the risk that by using a particular technology my institution’s policies concerning privacy could easily be
breached? Who in my institution could advise me on this?

3. What areas of teaching and learning, if any, need I keep behind closed doors, available only to students registered
in my course? Which technologies will best allow me to do this?
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8.10 Deciding
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Figure 8 The SECTIONS model

If you've worked your way right through the last three chapters, you are probably feeling somewhat overwhelmed
by all the factors to take into consideration when selecting media. It is a complex issue, but if you have read all the
previous sections, you are already in a good position to make well informed decisions. Let me explain.

8.10.1 Deductive versus inductive decision-making

Many years ago, when I first developed the ACTIONS model, I was approached by a representative of a large
international computer company who offered to automate the ACTIONS model (this was in the days when data was
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entered to computers using punched cards). We sat down over a cup of coffee, and he outlined his plan. Here’s how the
conversation went.

Pierre. Tony. I'm really excited about your model. We could take it and apply it in every school and university
in the world.

Tony. Really? Now how would you do that?

Pierre. Well, you have a set of questions that teachers have to ask for each of the criteria. There is
probably a limited set of answers to these questions. You could either work out what those answers are,
or collect answers from a representative sample of teachers. You could then give scores to each technology
depending on the answers they give. So when a teacher has to make a choice of technology, they would sit
down, answer the questions, then depending on their answers, the computer would calculate the best choice
of technology. Voila!

Tony. I don't think that’s going to work, Pierre.

Pierre: But why not?

Tony. 'm not sure, but I have a gut feeling about this.

Pierre. A gut feeling? My English is not so good. What do you mean by a gut feeling?

Tony. Pierre, your English is excellent. My response is not entirely logical, so let me try and think it
through now, both for you and me, why I don’t think this will work. First, 'm not sure there is a limited
number of possible answers to each question, but even if there is, it’s not going to work.

Pierre. Well, why not?

Tony. Because I'm not sure how they would score their response to each question and in any case there’s
going to be interaction between the the answers to the questions. It’s not the addition of each answer that
will determine what technology they might use, but how those answers combine. From a computing point
of view, there could be very many different combinations of answers, and I'm not sure what the significant
combinations are likely to be with regard to choosing each technology.

Pierre. But we have very big and fast computers, and we can simplify the process through algorithms.

Tony. Yes, but you have to take into account the context in which teachers will make media selections.
They are going to be making decisions about media all the time, in many different contexts. It’s just not
practical to sit down at a computer, answer all the questions, then wait for the computer’s recommendation.

Pierre. But won’t you give this a try? We can work through all these problems.

Tony. Pierre, I really appreciate your suggestion, but my gut tells me this won’'t work, and I really don't
want to waste your time or mine on this.

Pierre. Well, what are you going to tell teachers then? How will they make their decisions?

Tony. I will tell them to use their gut instinct, Pierre - but influenced by the ACTIONS model.

This really is a true story, although the actual words spoken may have been different. What we have in this scenario is a
conflict between deductive reasoning (Pierre) and inductive reasoning (Tony). With deductive reasoning, you would do
what Pierre suggests: start without any prior conceptions about which technology to use, answer each of the questions
I posed at the end of each part of the SECTIONS model, then write down all the possible technologies that would fit
the answers to each question, see what technology would best match each of the questions/criteria, and ‘score’ each
technology on a recommended scale for each criterion. You would then try to find a way to add all those answers
together, perhaps by using a very large matrix, and then end up with a decision about what technology to use.

My suggestion is very different. Mine is a more inductive approach to decision making. The main criterion for
inductive reasoning is as follows:

As evidence accumulates, the degree to which the collection of true evidence statements comes to support a
hypothesis, as measured by the logic, should tend to indicate that false hypotheses are probably false and that
true hypotheses are probably true.
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Stanford Encyclopedia of Philosophy

In terms of selecting media, you probably start with a number of possible technologies in mind at the beginning of the
process (hypotheses — or your gut feeling). My suggested process is start with your gut feeling about which technologies
you're thinking of using, but keeping an open mind, then move through all the questions suggested in each of the
SECTIONS criteria. You then start building more evidence to support or reject the use of a particular medium or
technology. By the end of the process you have a ‘probabilistic’ view of what combinations of media will work best
for you and why. This is not an exercise you would have to do every time. Once you have done it just a few times,
the choice of medium or technology in each ‘new’ situation will be quicker and easier, because the brain stores all the
previous information and you have a framework (the SECTIONS model) for organising new information as it arrives
and integrating it with your previous knowledge.

Now you've read this chapter you already have a set of questions for consideration (I have listed them all together
in Appendix 2 for easy reference). You are now in the same position as the king who asked the alchemist how to make
gold. ‘It’s easy’, said the alchemist, ‘so long as you don’t think about elephants. Well, having read the three chapters on
media in full, you now have the elephants in your head. It will be difficult to ignore them. The brain is in fact a wonderful
instrument for making intuitive or inductive decisions of this kind. The trick though is to have all this information
somewhere in your head, so you can pull it all out when you need it. The brain does this very quickly. Your decisions
won’t always be perfect, but they will be a lot better than if you hadn’t already thought about all these issues, and in life,
rough but ready usually beats perfect but late.

8.10.2 Grounding media selection within a course development framework

Media selection does not happen in a vacuum. There are many other factors to consider when designing teaching. In
particular, embedded within any decision about the use of technology in education and training will be assumptions
about the learning process. We have already seen earlier in this book how different epistemological positions and
theories of learning affect the design of teaching, and these influences will also determine a teacher’s or an instructor’s
choice of appropriate media. Media selection is just one part of the course design process. It has to fit within the broader
framework of course design.

Set within such a framework, there are five critical questions that need to be asked about teaching and learning in
order to select and use appropriate media/technologies:

+ who are the students?

+ what are the desired learning outcomes from the teaching?

+ what instructional strategies will be employed to facilitate the learning outcomes?

+ what are the unique educational characteristics of each medium/technology, and how well do these match
the learning and teaching requirements?

« what resources are available?

Hibbitts and Travin’s (2015) alternative to ADDIE presents the following learning and technology development model
that incorporates the various stages of course design:

The SECTIONS model is strategy that could be used for assessingthe technology fit within this course
development process. Whether you are using ADDIE or an agile design approach, then, media selection will be
influenced by the other factors in course design, adding more information to be considered. This will all be mixed in
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Figure 8.10.2 Hibbitts and Travin’s Learning + technology development model

with your knowledge of the subject area and its requirements, your beliefs and values about teaching and learning, and
alot of emotion as well.

All this further reinforces the inductive approach to decision making that I have suggested. Don’t underestimate
the power of your brain - it’s far better than a computer for this kind of decision-making. But it’s important to have the
necessary information, as far as possible. So if you skipped a part of this chapter, or the previous two chapters on media,
you might want to go back over it!

Activity 8.10: Choosing media and technologies

1. Choose the same course that you chose for Activity 8.1.

2. Go to Appendix 2, and see how many of the questions you can answer. Use Chapter 8 to help, if necessary,
including your answers to some the activities in Chapter 8.

3. When you have answered as many questions as you can from Appendix 2, what media or technologies
will you now think of using. How does this differ from your original list? If there are changes, why?

Key Takeaways

1. Selecting media and technologies is a complex process, involving a very wide range of interacting variables.
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2. There is currently no adequate theory or process for media selection. The SECTIONS model however
provides a set of criteria or questions the result of which can help inform an instructor when making decisions
about which media or technologies to use.

3. Because of the wide range of factors influencing media selection and use, an inductive or intuitive
approach to decision-making, informed by a careful analysis of all the criteria in the SECTIONS framework, is
one practical way to approach decision-making about media and technologies for teaching and learning.
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