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Introduction

The remit for this review was quite broad, requesting coverage of the relevant literature on
costing since 2000 as well as on costing-relevant aspects of open educational resources (OER),
massive open online courses (MOOCs), mobile learning and distance education (DE) in
developing countries. Given the limited space, the review had to be selective.

Since the remit also requested the review to be structured in a comprehensive manner, we used
the impact of information and communication technologies (ICT) on the direct teaching costs of
DE as the guide for selection. The real difference between pre-2000 DE and DE today is due to the
impact of ICT.

In the first section, we restate the basics of costing traditional DE to provide a
backdrop against which to gauge developments. Traditional DE here is seen as
based on a fundamental deficiency: the lack of responsive interaction between
student and teacher and amongst students. This was due to the lack, at the
time, of any viable technology to sustain responsive interaction at a distance.
It turned out that this deficiency came with the advantage of making DE
amenable to economies of scale, or “scale economics.”

In the second section, the report discusses what happened when the ICT revolution afforded the
missing technologies for responsive interaction at a distance. It turned out that integrating higher
levels of interaction modified the cost structure of DE in a way that eroded many of its scale
economies. This section reports how this is reflected in the literature.

The third section widens the focus beyond internal efficiencies, drawing attention to the
contradiction between setting up education as a profit centre in its own right and the public
goods character of knowledge. The conflict is traced to discussions about academic publishing,
OER and MOOCs.

The fourth section applies the developed framework to DE in developing countries and reports
what the literature says about how distance teaching universities (DTUs) in developing countries
absorb the affordances of ICT.
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The Basics of Costing DE: Pre-2000

This section provides the backdrop for the post-2000 changes. It describes traditional DE as

an educational form whose features were largely necessitated by the absence of responsive
interaction at a distance. This deficiency, however, allowed a cost structure amenable to
economies of scale, on which was based the claim that DE was cost-efficient. Whilst there is much
evidence that DE can be more cost-efficient in terms of cost per student, it often cannot sustain the
claim of being cost-effective in terms of cost per graduate. (For the relevant technical details, see
the Technical Appendix, items 1 to 4.)

Distance Education and Interaction

What distinguished traditional DE from other forms of education was a deficiency: the lack
of responsive interactions between student and teacher and amongst students, which was
due to the absence of any viable technology to sustain responsive interaction at a distance (RID).
This deficiency necessitated separating content presentation and interaction and shifting the
focus of instruction to content presentation. Using Moore’s tripartite distinction

between student—teacher interaction (STI), student—content interaction (SCI) and
student-student interaction (SSI), we can describe the core of the instructional

strategy of traditional DE as a shift away from STI and SSI to SCI (Moore, 1989, p.

268; Thalheimer, 2002). In correspondence DE, SCI meant designing the teaching

text in the form of a “simulated conversation” (Holmberg, 1983, 1989) and including

in-text questions and in-text activities. Whilst some distance educators found the

“argument that it [traditional distance education] provides opportunities for ‘guided
didactic conversation’ clearly unconvincing” (Rumble, 2001, p. 120), SCI became (and
remained) a salient feature of the instructional approach in DE.

Collateral Benefits: Cost-efficiency

The deficiency of DE in terms of the absence of RID (with respect to both STT and SSI) turned
out to come with benefits as well, appreciated less by educators but more by administrators
and managers: the fact that SCI is amenable to economies of scale (SE). As this is of central
importance, we will summarise the salient features of SE-based DE.

The total cost of a course is divided into fixed-cost and variable-cost parts. This situation is
captured in a simple equation:

TC(N) = F+V*N

where TC = total cost, F = costs, V = variable cost per student, and N = number of students (V*N
= variable costs).

The total cost equation is a linear function; its graph is represented by a straight line (see Figure
1). F is the intersection point of TC with the y-axis, and V denotes the gradient of the straight line:
as V becomes bigger, the graph of TC becomes steeper.
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Figure 1. Total cost equation

Derived from the total cost function (TC) is another function of equal importance, the average
cost function (AC). It is arrived at by dividing TC by the number of students, N. The result is:

AC(N) = F/N+V

This equation is not linear; instead, its values fall asymptotically towards the horizontal line,
depicting the variable cost per student, V.

800
700
oo |\
S00 \ AC
200 \ L
300 v k -
200 N . A
100

o

yearl | year2 | year3 | yeard | year5 | yearb | year 7
100 200 300 400 500 500 700
Figure 2. Average costs equation
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The effect visually depicted by the AC graph (Figure 2) is called economies of scale. The size of SE
is the “drop height” of AC (see the Technical Appendix, item 3). SE means that even high fixed
costs of development, when spread over a large number of students, are compatible with low
average costs per student if only V is sufficiently low. In traditional DE, because technology was
not available to support RID/STI, and STI was generally the main contributor to variable cost
per student, V could be expected to be low. Since the cost-efficiency of DE is generally measured
in terms of average cost per student, it is reasonable to expect DE to be cost-efficient. In fact, it

is a simple mathematical truism that if V in DE is lower than V in an alternative instructional
approach, the AC of DE will eventually fall below the AC of the alternative approach. Hence,
the empirical evidence can only show whether, in a concrete case, V is not sufficiently low and/
or N is not sufficiently high (see the Technical Appendix, item 1). Since costs are very context-
sensitive, empirical evidence needs to be analysed in terms of the underlying cost-structure

of the instructional approach. Cost-structure refers to the relative weight of F and V in the cost
equations (TC and AC). The relative weight determines to what extent an instructional approach
is amenable to SE (see the Technical Appendix, item 1).

As the cost-structure of traditional DE was more amenable to SE than alternative
approaches, the claim arose that DE could “break the iron triangle” that links costs,
access and quality (Daniel, Kanwar, & Uvali¢-Trumbic¢, 2009). Daniel argued that
the mega DTUs and open universities illustrate the point (Daniel, 1995, 2010). The
“iron triangle” became a trope in the DE discourse (Daniel, 2009; Daniel, West, &
Mackintosh, 2007; Immerwahr, Johnson, & Gasbarra, 2008, Lane, 2014).

Collateral Damage: Wastage Rates

Generally, cost-efficiency is measured in cost per student. Many case studies

confirm that, based on this measure, DE is more cost-efficient than conventional approaches
(e.g., Perraton, 1993, 2007). However, “the tendency for distance education systems to have
higher dropout rates mean([s] that the same level of cost advantage [is] not carried through to
comparisons in the cost per graduate” (Rumble, 2014, p. 204).

According to Woodley and Simpson (2014), dropout rates are the “elephant in the room” of DE.
High dropout rates have been interpreted as being due to the inability of DE to support students
adequately because of the lack of RID inherent in DE. Whilst this interpretation is contested, the
high dropout rates do mean that the cost-efficiency advantages measured in cost per student do
not translate into equal advantages in cost-effectiveness measured in terms of cost per graduate
(see the Technical Appendix, item 4).

Caveats

The way traditional DE is described here is admittedly a rather “stylised” one, since it presents
DE as simply a form of resource-based learning without opportunities for interaction. This

is, according to Inglis (2003), “something of a shibboleth. Almost nowhere in the world

has implementation of the resource-based model been seen to obviate the need for student
interaction” (Inglis, 2003, p. 732).

Weller and Robinson (2002) described in detail the arrangements that The Open University
(UK) makes for ensuring interaction and support when scaling up a course. However, academic
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time is the major cost driver in education, and the claim that DE is cost-efficient in terms of
direct teaching costs is fundamentally based on reducing the costs of academic time. This is
essentially done by capital-for-labour substitution (CfLS) or labour-for-labour substitution (LfLS)
(Anderson & McGreal, 2012, p. 381; Meyer, 2008, pp. 60—61; Neely & Tucker, 2010). The shift of STI
to SCI generally implies CfLS; it is accompanied by strategies of “unbundling and substituting,”
in which complex academic tasks are “unbundled” into their various components, and the

less demanding components are given to less qualified and hence less costly staff, which is a
form of LfLS (see the Technical Appendix, item 5). LfLS is generally accompanied by forms of
outsourcing, which allows the reduction of institutional fixed costs (Hiilsmann & Zawada, 2015).

1]
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ICT and DE: Internal Efficiencies

Since traditional DE is predicated on the non-availability of RID, the rather sudden emergence
of ICT has changed all this. ICT affords new opportunities for STI and SSI as well as enhanced
opportunities in SCI. The present section traces the early enthusiasm for STI, especially, to
subsequent more sober assessments that take into account institutional needs for SE-based cost-
efficiency.

Basic Categories of ICT Use in DE

DE developed by working around a central deficiency: the lack of RID, especially between
student and teacher but also amongst students. The ICT revolution changed the landscape.

The acronym ICT stands for information and communication technologies. This phrase contains a
differentiation that is of considerable relevance for costing. Information technologies make use of
features such programming, automation, the development of learning objects, simulation and
data mining. Communication technologies, on the other hand, build and sustain communication
bridges between people (in our case, between students and teachers and amongst students).
Paying attention to this internal differentiation allows us to relate instructional models of DE to
different cost-structures. The distinction between information and communication technologies,
reflected in the acronym ICT, led Hiilsmann to propose a distinction between type-i applications
and type-c applications.

ICT

Information & Communication technologies

Type-i applications Type-c applications
Drive F Drive V
TC=F+V*N
Compatible with Less compatible with
traditional DE traditional DE
cost-structure cost-structure
(scale economies) (no scale economies)

Figure 3. A fundamental distinction

o Type-i applications of ICT include all the sorts of digital resources that contribute to the
enhancement of learning. They allow the building of SCI into learning resources far beyond
the formerly usual in-text questions and in-text activities. Students’ use of these interactive
learning resources does not require additional staff time.
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o Type-c applications of ICT build and sustain communication bridges between people — most
importantly between students and teachers, but also amongst students. They come in the
asynchronous form of computer-mediated communication (CMC) or the synchronous form
of videoconferencing.

o Type-i/c applications combine both approaches.

The distinction is based on Rumble’s Type A and Type B (Rumble, 2001, p. 165; Rumble, 2014);
Hiilsmann found the distinction somewhat pallidly labelled and proposed anchoring it
mnemonically in the ICT acronym instead (Hiilsmann, 2004).

The distinction tallies with the different forms of interaction. Type-i applications relate to SCI
but greatly exceed the in-text questions and in-text activities of traditional print-based DE.

They lend themselves to SE. Type-i applications include reusable learning objects (RLOs — e.g,,
applications illustrating trigonometric functions in mathematics) or interactive videos. What they
have in common is that, once developed, they can be made available to all who have access to the
Internet, without additional costs.

Type-c applications connect people — most importantly, students and teachers
— hence, type-c applications include forms of STI and SSI. They come in
synchronous forms (e.g., videoconferencing) and asynchronous forms (e.g.,
CMCQ). Since videoconference systems compromise the flexibility expectations of
distance learners, synchronous type-c applications tend to be used mainly in a
supplementary role. With the emergence of fully fledged learning management
systems (LMSs), asynchronous text-based communication (i.e., CMC) emerged
as the alternative paradigm of online DE. We label this alternative paradigm the
online class model; it comprises the Virtual Classroom Model (Hiltz, 1995; Murray
Turoff, Hiltz, Xiang Yao, Wang, & Cho, 2006) and the Virtual Seminar Model
(Bernath & Rubin, 1998, 1999).

Given that DE has evolved around the central deficit of a lack of RID, the sudden availability
of RID, the new affordances and, most importantly, the widespread availability of LMSs have
fragmented the field of DE leading to an “identity crisis in DE” (Guri-Rosenblit, 2014), which is
reflected in

a plethora of different terms and abbreviations, such as online learning,
web-based learning, blended learning, e-learning, learning management
systems (LMS), computer-aided instruction (CAI), computer-supported
instruction (CSI), technology-enhanced learning (TEL), Internet-based
training (IBT), and virtual learning environments (VLE ), which to a large
extent all fall under a broad definition of distance education (Moore &
Kearsley, 2004). (Gasevic, Kovanovic, Joksimovic, & Siemens, 2014, p. 13)

In “Eight Paradoxes in the Implementation of e-Learning in Higher Education,” Guri-Rosenblit
referred to this proliferation of new terms and concepts as ““Tower of Babel Syndrome” — a
confusing language and misleading conclusions” (citing herself in Guri-Rosenblit, 2008, p.

5). Many of the instructional models captured by these terms have no clear cost-structural
implications; it makes more sense to evaluate them using the above proposed conceptual
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instruments because those make the cost-structural implications visible: type-i applications, for
instance, lend themselves more easily to SE, whilst type-c applications do not.

Early Enthusiasm for Online DE

When, in the mid-1990s, ICT made CMC possible, many distance educators reacted with
enthusiasm; it seemed that DE would eventually be able to rid itself of the “Peters stigma” of DE
as the most industrialised form of education (Peters, cited in in Bernath & Rubin, 1999; Peters,
1983). Garrison and Anderson led the charge against the dominant industrialisation paradigm.
The title of their 1999 paper, “Avoiding the Industrialization of Research Universities: Big and
Little Distance Education,” signalled a stance against the industrialisation formula (Peters)

and the “mega-universities” (Daniel, 1995, 2010). Little distance education (LDE) is intended to
maximise interaction, focus on meaningful learning outcomes and maximise active learning.
With respect to cost-effectiveness, Garrison and Anderson were satisfied that “[c]osts [would be]
roughly equivalent to face-to-face learning, with capital costs of campus buildings substituted
for communications and information technologies” (1999, p. 55). In fact, these early proponents of
a new, more interactive form of DE (e.g., Feenberg, 1989; Harasim, 1994; Hiltz, 1995; Turoff, 1995,
2000) were focusing not on reducing costs but on improving teaching quality (a recurring theme,
cf. Bender, Wood, & Vredevoogd, 2004): “Turoff did not seek to achieve savings by such means as
relegating teaching to low-paid instructors or by limiting the extent of instructor contact” (Inglis,
2003, p. 731).

A subsequent paper, “Theoretical Challenges for Distance Education in the 21%* Century: A

Shift from Structural to Transactional Issues” (Garrison, 2000), signalled that the author saw

the opportunity to free DE from its preoccupation with structural issues (e.g., cost-efficiency,
organisation) and to refocus on issues of teaching and learning (i.e., transactional issues). The
new interactive capabilities afforded by the ICT revolution could free DE of its outsider position,
reflected in Peters’s sui generis clause, which had encouraged a certain laager mentality amongst
distance educators (Rumble, 2004, p. 113). A paper titled “The Theory of Critical Inquiry in Online
Distance Education” (Garrison, Anderson, & Archer, 2003) also conveyed the excitement about
the new interactive affordances: “What distinguishes online learning from previous paradigms
of distance education is its ability to create critical communities of inquiry” (Garrison et al., 2003,
p- 113). Similarly:

Kaye (1992) recognised that computer conferencing represented a new

form of collaborative learning that goes beyond information exchange and
necessitates moderated critical discourse . . . “that online education (by which I
mean, predominantly, computer conferencing) represents a unique domain
of educational interaction” (1987, p. 50). (Garrison et al., 2003, p. 114)
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e We define social presence as “the ability of
learners to project themselves (i.e., their
personal characteristics) socially and

/ emotionally, thereby representing themselves
5

as ‘real” people in a community.”

Social upporting Cognitive
Presence Discourse  \  Presence o We define cognitive presence as “the extent
' . - to which learners are able to construct and
EET;?J::::I ' confirm meaning through sustained reflection
Setting Selecting \ and discourse in a critical community of
_ Climate Content _ ‘ inquiry.”

o Teaching presence is defined as “the design,

Eg:g:‘:‘g facilitation and direction of cognitive and
social processes for the purpose of realizing

C o M d personally meaningful and educationally
ommunication Medium ; . . :
Y ’ worthwhile learning outcomes.” (Garrison et

al.,, 2003, p. 116)

Figure 4. Community of inquiry. (The diagram is taken from Athabasca University’s dedicated
Community of Inquiry website at https://coi.athabascau.ca.)

The community of inquiry (Col) framework became one of the major theoretical developments
in online DE. Its tripartite distinction of presences (teacher presence, cognitive presence and social
presence) parallels the three forms of interaction (SCI, STI and SSI). The framework is also widely
used for evaluation, measuring the perceived levels of presences as factors in course quality.

Cost-structure of the Online Class Model

However, CMC, especially after the widespread availability of LMSs, established the online class
model (OCM) as an alternative paradigm characterising online DE. The OCM modifies the cost-
structure of the direct teaching costs of DE, since it increases the variable cost per student by
introducing a new layer of semi-variable cost, i.e., the cost of the instructor in charge of the class.

The traditional total cost formula for a course was:

TC(N) =F + V*N

The total cost formula for a course under the OCM now reads:
TC(N)= F+g*SV+ V*N

where SV = semi-variable cost per class and G = group size (class size). This equation can be
simplified to:

TC(N) = F+[S(§]+V}N
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This new function is a step function, not a linear one. The term “step function” arises from

the staircase-like appearance of the graph. The steepness of the staircase is determined by two
parameters: SV and G. If, other things being equal, SV increases, the staircase becomes steeper; if,
other things being equal, G increases, the staircase becomes flatter.

535.000,00
$30.000,00
$25.000,00 J
$20.000,00
Group size 20
—TC1
—_TC2
$15.000,00 \/

$10.000,00 f - - f /\
’ Group size 40
4$5.000,00 | J'r
5-00 .
1 21 a1 61 81 101 121 141 161 181

Figure 5. The step function illustrates the semi-variable character of the cost function; costs rise
with each new class (cf. Jones, 2004, p. 8).

By substituting
v =N,y
G

the TC equation regains the standard (linear) form we know: TC(N) =F + V° *N . Notice, however,
the change: V° > V. This means that the increased interactivity comes at the cost of eroding SE.
Whilst SE as such is not an aim per se in DE (see the Technical Appendix, item 6), the increased
variable costs per student have major cost implications, especially for mega-institutions with high
per course enrolments.

Little additional evidence is needed to demonstrate that the OCM will lead to increased costs and
erosion of economies of scale. The questions are: by how much, and is it worth doing?

Hiilsmann proposed capturing the conflicting aims of pursuing RID (especially RID/STI) and SE
in an “incompatibility theorem™ pursuing one goal usually comes with trade-offs with respect to
the other.
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[RID = — SE]

Interpretation: “High levels of responsive interaction at a distance are
incompatible with scale economies.”

Logically equivalent is

[SE = = RID]

Interpretation: “If, for any reason, an institution has to cling to scale
economies, it needs to keep student-teacher interaction under control.”

Figure 6. Incompatibility theorem (Hiilsmann, 2014).

This tension plays out in the debate about class size. Increasing G limits the “damage” of the
OCM with respect to SE but may turn out to be self-defeating with respect to capturing the full
potential of RID/STI and vice versa. The first point is illustrated in the Technical Appendix (see
items 7 and 8), which shows that the break-even point is arrived at later if we decrease G. Hence,
from the administrative point of view, large G is preferable, whereas educators have tended to
prefer small classes. Boettcher reported recommendations for G ranging between 10 and 20 but
could imagine “mega courses” with 50 to 60 students (Boettcher, 1999). Tomei argued that “the
ideal traditional class size was 17 students while the ideal online class size was 12 students”
(Tomei, 2004). The small class size was meant to allow for intensive interaction, in which the
teacher had an important role; the preference for an even smaller class size for online teaching
can be explained by the perceived higher workload entailed by online teaching. This perception
is partly based on the experience that it takes less time to talk than to write; in addition, the
turn-taking format in a synchronous classroom session forces participants to compete for given
time, whereas in the asynchronous online format, “all can speak at the same time” (Hiilsmann,
2003). Faculty, especially at research universities, are reluctant to open the anticipated floodgate
of asynchronous class discussions, wishing to protect research time. Cavanaugh confirmed the
perception that online instruction comes with increased workload:

Hartman, Dziuban, and Moskal (2000) surveyed 32 online instructors

and found that 90% of the instructors believed online courses were

more difficult to teach. This was a result of workloads increasing due to
increased interaction with students. . . . The additional time required by
the online format is found to result largely from increased student contact
and individualized instruction and not from the use of technology per se.
(Cavanaugh, 2005)

Cavanaugh’s own research endorsed these perceptions. Comparing time and workload in
different delivery formats, he reached the following three conclusions:

1) the number of students in online classes predicts the time spent by the
instructor at a directly proportional rate, 2) online time on task is tied
directly to the course quality, and 3) time demands for even small online
courses exceed those for in-class courses. (Cavanaugh, 2005)
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It was, however, not only the workload issue that cooled instructors’” enthusiasm for the
interactive capabilities of digital technology; it was also the realisation that students did not
take to online discussion “like ducks to water” (to paraphrase Zemsky & Massey, 2004). Indeed,
in many cases, students are so reluctant to participate in online discussions that instructors
(convinced of the added value of discussion) try to force student participation (Hiilsmann &
Shabalala, 2016; Liyanagunawardena, Adams, Rassool, & Williams, 2014). Ke (2010) described
the effect:

[Ad]ult students have mixed perceptions of online discussions and have
demonstrated unparallel [sic] performance of online interactions, which
results in the prevalence of one-way, individualistic and superficial
interactions. Consequently, participation in online interactions becomes
more grade-driven than collective-inquiry-oriented. Considering this
pattern, it is no wonder that there is a negative correlation between the
grade proportion of online discussions and students’ performance of
knowledge-constructive interactions. The explanation may be that the
more enforced online discussions are, the more students will perform
non-knowledge-constructive interactions for grading purpose. Therefore, a
natural question to online instructors is, “Should we tone down the role of
online discussions in learning participation?” (Ke, 2010, p. 818)

Ke differentiated between different presence levels of online instructors: “lurking (no or rare
presence in online discussions), supporting, and leading. Both interviewing and survey data
indicated that instructors who lurked would not facilitate active and meaningful online
discussions” (Ke, 2010, p. 813; emphasis added). However, Ke also confirmed that even small
classes can generate a level of interaction online that instructors find difficult to manage:

Quite a few instructors admitted that in spite of their will to scaffold online
discussions, they simply could not follow every student’s discussion thread
due to the fact that “with my 20 students, there was 70-90 messages to read
each week; responding to all these messages will be a 24h job.” Therefore, in
most cases, instructors’ guidance of online discussions were “not directing
but basically orchestrating the class” (Student participant). (p. 813)

Benefits of Enhanced Student-teacher Interaction

Whilst “the costs are certain,” what about the benefits? The question reveals a

conceptual conundrum. How are the benefits to be measured? Do we measure

benefits in increased success rates? If so, we need to demonstrate reductions in dropout rates
and/or improved pass rates. Alternatively we could use the Col framework and evaluate the
benefits in terms of increased “presences” (teacher presence, cognitive presence and social
presence). Social constructivists, who see learning as a process of socially mediated knowledge
construction, would need little further argument to be convinced of the potential benefits of
increased RID.

What does the literature say about interaction and wastage? Wastage is composed of dropout and
failure. Success rate are defined as 100 per cent minus wastage (see the Technical Appendix, item
4). Within DE wastage, the dropout component is by far the most salient feature. There are some
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prima facie reasons to expect that responsiveness generally improves retention. Giguere noted
that many distance educators have observed the positive effects of teacher responsiveness:

By providing e-mail support options for students in off-line courses, the
BCOU provided the opportunity for increasing immediacy of feedback, a factor
that is known to have a positive effect on completion rates (Rekkedal 1985,
Chang 2004, Gibson 1997, Holmberg 1995, Howell et. al. 2004, Kember 1990,
Mehrotra et. al. 2001, Roberts 1984, Sweet 1986, Zajkowski 1997). (Giguere,
2007, p. 82; emphasis added)

Simpson (2013, p. 113) made a similar point (see Table 1 on that page, which includes
motivational emails).

But what about the OCM: Does this model reduce dropout rates and increase success rates?
Giguere referred to a number of studies suggesting high completion rates for online courses, to
the point of “equivalency” with face-to-face courses (Giguere, 2007, p. 74). In a later paper, which
compared traditional DE courses with online courses offered by the then British Columbia Open
University (BCOU), he found:

Online SCRBs [successful completion rates] are consistently higher than off-
line SCRBs. Online SCRBs gains follow a clear pattern: they increase with
course level and subject matter classifications and are particularly large at
the upper level and in more quantitative disciplines (up to 21.2% increase).
(Giguere, 2009, p. 49)

He concluded:

Since online SCR gains can be large (particularly at the upper level and in
academic and quantitative subject matters), since our experimental design is
robust . . . and since BCOU student participation in online course versions is
not linked to demographic characteristics associated with SCRs, we suggest
that BCOU online course delivery features themselves helped students
achieve high SCRs. (Giguere, 2009, p. 67)

The explanation for this lies in the link between responsiveness, motivation and retention.
Simpson cited the researcher E. Anderson as saying that dropout was

largely due to one factor — loss of the motivation to learn. He said: “The
best predictor of student retention is motivation. Retention services need
to clarify and build on motivation and address motivation-reducing issues.
Most students drop out because of reduced motivation” (2006). (Simpson,
2013, p. 112)

The new affordances of digital technologies allow more responsive interaction with students,
which can be used to support them academically in terms of motivation but also technically
(Chyung, 2001). Various studies use the ARCS model to improve retention (Chyung, 2001; Huett,
Kalinowski, Moller, & Huett, 2008). ARCS is an acronym for an instructional design approach
developed by Keller to support retention and stands for (A)ttention, (R)elevance, (C)onfidence
and (S)atisfaction (Huett et al., 2008, p. 160).
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Signature Courses at the University of South Africa (UNISA), which piloted UNISA’s move to
reinvent itself as an online DTU, have shown improvements in pass rates, which the course
management attributes to the responsive support given by the teaching assistants (Baijnath, 2014;
Baijnath & Ryan, 2013; more skeptical are Hiillsmann & Shabalala, 2016).

Re-assessing the Enthusiasm for STI

The enthusiasm for making the instructional process more interactive has never gone
uncontested, as indicated by titles such as “Stop Aiming for Interactivity” (Thalheimer, 2002)
or “The Unbearable Cost of Interaction” (Ainsworth, 2000). But even early promoters such

as Anderson eventually started to adjust their position. Anderson’s “Getting the Mix Right”
(Anderson, 2003) had already shifted the emphasis back to structural issues and reaffirmed
the important role of the resource-based teaching model. In 2009, Garrison reiterated his
stance against the industrial model; Anderson responded in the same year. The debate became
somewhat acrimonious when Anderson called Garrison’s definition of DE as limited to
independent self-study “ridiculous” (Anderson, 2009). If one compares the paper on big and little
distance education (Garrison & Anderson, 1999) with the paper Anderson wrote in 2012 with
McGreal, the distance Anderson had travelled is evident.

Two additional widely discussed findings may have influenced the reassessment of
the importance of interaction (and especially STI) and may have tipped the balance.
The first was the research by Bernard and colleagues, who investigated the relative
(perceived) effectiveness of the different forms of interaction (Bernard, Abrami, &
Borokhovski, 2005; Bernard et al., 2009). Surprisingly, it turned out that amongst the
three interaction formats, SCI was rated first and STI last. This finding was a boon for
the proponents of “big distance education.” Daniel and his team were therefore quick
to draw the obvious conclusion:

Some important research by Robert Bernard and his colleagues at
Concordia University, Montreal, explodes the myth about the importance
of face-to-face support. They carried out a meta-analysis of hundreds of
studies in which distance-education students were treated in different
ways. They distinguished three types of interaction: student with content;
student with student; and student with teacher. They then analyzed all the
studies to find which type of interaction made the greatest difference to
student performance when it was increased. The results showed clearly that
increasing student-content interaction had much the greatest effect, with
student-student interaction coming next and student-teacher interaction
last. (Daniel et al., 2009, p. 34)

Note that the meta-analysis compared the three interaction formats but did not identify STI with
face-to-face interaction.

The second major finding was the Interaction Equivalency Theorem (IET), proposed by Anderson
(2003) and later by Anderson and Miyazoe (Anderson, 2003; Miyazoe & Anderson, 2010, 2012).
It states:
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¢ Deep and meaningful formal learning is supported as long as one
of the three forms of interaction (student—teacher; student-student;
student-content) is at a high level. The other two may be offered at
minimal levels, or even eliminated, without degrading the educational
experience.

e High levels of more than one of these three modes will likely provide a
more satisfying educational experience, though these experiences may
not be as cost or time effective as less interactive learning sequences.
(Anderson, 2003, p. 4)

The gist of this theorem resonates with the study mentioned earlier (Bernard et al., 2009). It
allows the interpretation that all three forms of interaction can be considered equivalent, and
that to achieve deep learning, only one of the interaction formats needs to be developed at a high
level. If all the interaction formats are equivalent but have very different cost implications, the
obvious conclusion is to go for the least costly options, since they are equally effective.

Reviewing the ICT-enabled Options

Figure 4 displays the instructional options in DE enabled by ICT. Our approach suggests
classifying the options by (i) using the type-i and type-c distinction and (ii) bringing to bear
Moore’s distinction between the three interaction formats, which have, as we argue, important
cost-structural implications.

type-i Applications ——— SCI

[Automation) {Student Content
e e Interaction) .
fF g, V=0 o e |
. o — 1 II'. ViEgh |
Facilitating
Distance STl
Education \ F Low, ¥ >0 / | Student teacher 1|'|_|" = Low
T byt deirh Moderating
type-c Applications
{Interaction)
S5l
{Student Student
Interaction)

Figure 7. Fundamental instructional options

The discussion so far shows that the additional layer of STI comes with “certain costs and
uncertain benefits.” After early enthusiasm for a higher level of STI, “[t]he research on this
dimension of the asynchronous discussion forum is quite clear for the instructor when
considering the learning outcomes of the learners: back off” (Andresen, 2009, p. 251). The benefits
which may accrue from STI are more uncertain than early enthusiasts would have wanted to
believe. Much depends on subject matter, educational goals, class size and instructor competence,
but also on the attitude of the learners.
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The more sober assessment of STI was accompanied by renewed interest in the other options
afforded by digital technology. The soaring interest in eLearning on campus also shows the
increasing awareness of what digitally enhanced SCI has to offer. Given the many opportunities
for personal communication on campus, type-c applications are less relevant there, so the interest
in educational technology soon focused on type-i applications for enhancing SCI. Podcasts,
simulations and automated assessment can add to the learning experience on

campus as well as in DE. Twigg’s research has indicated the many cost-reducing

applications, most of which are type-i (Twigg, 2001, 2003, 2005, 2015).

In the DE context, the soaring interest in peer learning is particularly remarkable

considering that in traditional DE, the absence of the learning group at times even

featured as a defining element of DE (see Rumble, 1989, p. 9). Laurillard called

the value attributed to peer interaction “one of the great untested assumptions of

current educational practice” (Laurillard, 1993, p. 171). At that time, the emphasis on

learner independence was largely necessitated by the lack of any viable technology

to support RID. Now, heutagogically enabled students (Blaschke, 2012) have the

technological tools to organise their own support. Peeragogy (Baijnath & Ryan, 2013; Rheingold,
2012, 2015) or paragogy (Corneli & Danoff, n.d.) aim at capitalising on this.

Whilst earlier on, Wiley (2003) saw a “coming collision between automated instruction and social
constructivism,” the interpretation of Daniel et al. seems closer to target: (i) enriching SCI, which
is potentially the most cost-effective strategy, and (ii) facilitating SSI through self-help groups
complement each other rather than collide (Daniel et al., 2009, p. 34).

Up to this point, we have kept the focus rather narrowly restricted to distance teaching
institutions and how their quest for internal efficiencies is impacted by ICT. It is now time to
widen the scope to better understand the context in which DE institutions operate.
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The Context: External Efficiencies

The speed of the roll-out of the global information infrastructure after the fall of the Berlin Wall
in 1989 has been remarkable. That date is taken as a reference point for the implosion of the
communist bloc, opening up the rest of the world to be integrated in a (capitalist) global economy.
This presented huge opportunities for IT companies — and, indeed, for all companies capable of
expanding their operations beyond national borders — to profit from the comparative advantages
afforded by different geographical regions and political regimes. Integrating all these advantages
in a single production matrix is predicated on a functioning global information infrastructure.

The comparative advantages essentially consisted of low labour and transportation
costs, which induced many industries to relocate to developing countries,
especially to China. Relocation led to considerable de-industrialisation in some
core capitalist countries, such as the USA and the UK. The de-industrialisation
process was accompanied by a new discourse about the knowledge society or
knowledge economy (see the Technical Appendix, item 9). The discourse was meant
to placate fears in the de-industrialising countries by suggesting that relocating
industrial work did not matter, as long as one kept control of the upper end of the
value chain (Brown & Lauder, 2006).

The knowledge economy discourse comes with carrots and sticks: whilst it

predicted rewards for knowledge workers (or “symbol analysts”; Reich, 1991), it

also came with threats for those not willing to engage in lifelong learning. “This

period [between 1980 and 2000] is often described as a period of polarization,

with an increased concentration of employment in either high paying cognitive

occupations or in lower paying manual-service jobs” (Beaudry, Green, & Sand,

2013). This is why “undergraduate and postgraduate enrollments virtually doubled within a
decade from 72.5 million in 1996 to 136.1 million in 2007” (Brown, Lauder, & Ashton, 2011, p. 35).

Whilst education was perceived as being of increasing importance, it also became more
expensive. Since wages had stalled, in spite of increased productivity, households found it
increasingly difficult to pay the higher tuition fees.
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Figure 9. Widening chasm: wages and productivity

Figures 8 and 9 indicate the conflicts which erupted in the wake of the 2008/9 economic crisis.
The combination of rising tuition fees and stalling wages placed education out of reach for many
at a time when it was perceived as being increasingly important in order to compete for scarce
jobs. All this in spite of the celebrated efficiencies coming with the ICT revolution! Why? And
what could be done?
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Public Goods

Economists distinguish between private and public goods. Private goods are depletable and
excludable, and public goods are non-depletable and non-excludable (Hallgren & McAdams,
1997; using a slightly different terminology: Hess & Ostrom, 2006).

Table 1

Private and Public Goods

Private good Depletable Loaf of bread Marginal cost
Excludable
Public good Non-depletable | Lighthouse Marginal cost = 0

Knowledge (once created and

Non-excludable captured in digital format)

Economics is mainly concerned with private goods. A loaf of bread is a private good; you cannot
have your proverbial cake and also eat it (or share it). With knowledge, you can: “If a public

or social good is defined as one that can be used by additional persons without causing any
additional cost, then knowledge is such a good of the purest type” (Willinsky, 2006, p. 9).

But whilst the non-depletability characteristic of knowledge (once created and captured in a
digital format) is rather uncontested, non-excludability is the weak leg. There are technical
and legal means to exclude people from access to knowledge, arguably diminishing its “social
efficiency.” Hence, in the case of public goods, profitability and social efficiency seem
inversely related.

Open Publishing

The conundrum can be illustrated by the case of scientific publishing. The line of the argument is
simple: whilst the creation and circulation of knowledge is perceived as of particular importance
in a knowledge society, the access to and circulation of scientific knowledge is hindered by

the increasing subscription fees the publishing industry levies. Libraries have had to reduce
subscriptions, thus limiting access to knowledge. This has provoked the protest of scientists and
the emergence of alternative publishing models. We illustrate each step of the argument with
references and citations.

The increase in subscription fees: “Harvard University estimates that online journal subscriptions
from two major publishers have escalated by 145% over a six-year period” (Contreras, 2012, p. 7).
Willinsky reported more modest figures: “[PJrice increases . . . have continued into this century
at a steady 8-10 percent a year” (2006, p. 26). The increase in subscription prices meanwhile
absorbs the biggest part of library budgets: “In the UK the cost of these journal subscriptions now
represents 65% of the total library budget” (Anderson, 2013, p. 87).
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The reduction in subscriptions: Harvard, one of the richest universities worldwide, declared that it
could not afford such high subscription fees (Sample, 2012). In fact, it seems there is an inverse
relationship between the rise in subscription fees and the drop in subscription numbers:

McCabe (1999) estimates that a 1 percent increase in the price of a journal
results in a 0.3 percent drop in the number of subscriptions to it. The
American Physical Society, with fourteen journals, reports “an overall
decline of an average of about 3 percent a year (less lately) across all our
journals since the 1960s,” and the Institute of Physics, with more than forty
journals, indicates that “the general attrition slope has not changed” (Swan
2005). (Willinsky, 2006, p. 20)

The profitability of the industry: The industry is highly concentrated: Reed Elsevier — Dutch
(approximately 1,800 titles); Taylor and Francis — UK (more than 1,000 titles); and Springer —
Germany (more than 500 titles). It is also provocatively profitable:

The field is dominated . . . by a few large publishers. In 2009, the two largest,
Elsevier and Wolters Kluwer, earned annual revenues of approximately $3
billion and $1 billion, respectively, and each enjoyed profit margins in excess
of 30%. (Contreras, 2012, p. 13)

Even higher revenues were reported for 2012: “Reed Elsevier reported revenue of over £6 billion
in 2012, of which over £2 billion was for Science, Technical and Medical publishing” (Weller,
2014, p. 46). The profit margin is unusually high: “£724m ($1.1 billion) on revenues of £2 billion
— an operating-profit margin of 36%” (Anderson, 2013, p. 87). Subscription fees of the for-profit
publishers were substantially higher than of the non-profits:

The median for-profit subscription fee was $3,376 in 2014, six times higher
than the average non-profit fee. Even the lowest subscription fee among the
listed for-profit journals in 2014 was still more than twice that for any of
the listed non-profits. Recent developments in the market for journals led
to dissatisfaction among some scholars and librarians with the traditional
business model. (McCabe & Snyder, 2014, p. 1).

The protest of scientists: “The economic model enjoyed by scientific journals is fairly simple and
enviable” (Contreras, 2012, p. 11): the scientists create the content (at no cost to the publisher), then
they referee the papers and usually hand them in in digital format, according to the journal’s
publication template. A Deutsche Bank report confirmed:

We believe the publisher adds relatively little value to the publishing
process. We are not attempting to dismiss what 7,000 people at the
publishers do for a living. We are simply observing that if the process really
were as complex, costly and value-added as the publishers protest that it

is, 40% margins wouldn’t be available. (McGuigan & Russell, 2008, cited in
Weller, 2014, p. 57)

A rather unlikely group, comprised of mathematicians, spearheaded a protest action against
Elsevier, the world’s biggest (and possibly oldest) publishing house: “In February 2012, more
than 5,700 individuals boycotted a leading multinational corporation and successfully derailed a
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legislative initiative that would have significantly benefitted the industry” (Contreras, 2012, p. 4;
cf. also Lin, 2012).

The development of alternative publishing models: Whilst publishers are accused of using their
monopolistic position to increase subscription fees to the extent that they damage the social
efficiency of knowledge by decreasing access and circulation, most agree that there are operating
costs. Harold E. Varmus (a Nobel laureate) in 2003 initiated PLoS Biology, an open-access journal
which aimed at competing for top papers in biology. Due to its accessibility, the journal would
lead to “more informed healthcare decisions by doctors and patients, [and] level the playing
field for scientists in smaller or less wealthy institutions” (Willinsky, 2006, p. 2). Varmus and

his associates opted for the Gold Route, whereby the publisher charges a fee to make the article
openly available (a so-called “article process charge,” or APC). The charges vary considerably:
McCabe and Snyder have indicated USD 2,800 for commercial publishers and USD 1,800 for
non-profit publishers (2014, p. 42). Other models include the so-called Green Route, in which free
access may be given to a pre-print version of the article on the author’s website or

in the institution’s repository, or in which the free access on the journal’s website

comes after an embargo period (McCabe & Snyder, 2014, p. 1; Weller, 2014, p. 7).

Discussion: Willinsky wondered: “How can access to research be declining . . . in

a knowledge society? This age-of-information paradox follows on the successful
transformation of knowledge into a capitalized commodity and economic driver”
(Willinsky, 2006, p. 17). There is a certain historical irony in the fact that after 40
years of trying to reorganise the knowledge industries in the image of the private
sector, it has dawned on the various stakeholders that knowledge has strong
features of a public good, such that to some extent, profitability and social efficiency
are mutually orthogonal:

Of course, for publications in science and engineering, this inefficiency
ripples throughout the entire economy, for it means that education, applied
research and development, and direct diffusion to the production of goods
and services will proceed at a slower rate than otherwise would be the
case. (Willinsky, 2006, p. 20; emphasis added)

Open Educational Resources

The “information commons” movement emerged with striking suddenness.
Before 1995, few thinkers saw the connection. It was around that time

that we began to see a new usage of the concept of the “commons.” There
appears to have been a spontaneous explosion of “ah ha” moments when
multiple users on the Internet one day sat up, probably in frustration, and
said, “Hey! This is a shared resource!” (Hess & Ostrom, 2006, p. 4)

The 4™ of April in 2001 must have been the result of such “ah ha” moments: “On April 4, 2001,
Massachusetts Institute of Technology’s President Charles M. Vest announced that MIT would
make the materials for nearly all its courses freely available on the Internet over the next ten
years. This new program would be known as MIT OpenCourseWare (MIT, 2001)” (Caswell,
Henson, Jensen, & Wiley, 2008). A number of projects followed: the Connexions Project, the
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Center for Open and Sustainable Learning, and the Carnegie Mellon Open Learning Initiative, to
name but a few (Atkins, Brown, & Hammond, 2007).

Interestingly, the “battle for open” (Weller, 2014) already had some tradition at MIT in the form
of the open source movement. Richard Stallman, from the MIT Artificial Intelligence Lab, found
that the work of programmers was made difficult by not giving them access to source code,

as this prevented them from understanding the code and modifying it for new purposes. “In
1983, Richard Stallman announced the foundation of the GNU project housed within the MIT
Artificial Intelligence Lab. The purpose of this project was to build Unix-compatible software and
share it freely with anyone”(Caswell et al., 2008, p. 2). Stallman “saw early on that licenses were
the key to the success of the project and championed the copyleft (in contrast with copyright)
approach, that allowed users to make changes as long as they acknowledged the original work”
(Weller, 2014, p. 36). The Open Software Foundation argued that the programmer should have
four “freedoms™:

(i) The freedom to run the program, for any purpose (freedom 0); (ii) The
freedom to study how the program works and change it so it does your
computing as you wish (freedom 1). (iii) Access to the source code is a
precondition for this. The freedom to redistribute copies so you can help
your neighbour (freedom 2). (iii) The freedom to distribute copies of your
modified versions to others (freedom 3). By doing this you can give the
whole community a chance to benefit from your changes. Access to the
source code is a precondition for this. (Weller, 2014, p. 37)

One year after MIT had launched its open courseware project, UNESCO in 2002 picked up the
ball and convened a conference which started the OER movement. A good starting point to the
literature is the OER Knowledgecloud (https://oerknowledgecloud.org/). It includes a site of
FAQs, which is helpful; then there are general reviews, such as Atkins and colleagues’ Review
of the Open Educational Resources (OER) Movement (Atkins et al., 2007), Butcher’s OER Dossier
(Butcher, 2011) and the Basic Guide he wrote together with Kanwar and Uvali¢-Trumbi¢ from
COL (Butcher, Kanwar, & Uvali¢-Trumbi¢, 2011). Yuan and colleagues offered a comprehensive
summary with a focus on higher education (Yuan, MacNeill, & Kraan, 2008; Yuan & Powell,
2013).

The 2002 UNESCO forum on OER provided the following definition:

Open Educational Resources are defined as “technology-enabled, open
provision of educational resources for consultation, use and adaptation by
a community of users for noncommercial purposes.” They are typically
made freely available over the Web or the Internet. Their principal use is by
teachers and educational institutions to support course development, but
they can also be used directly by students. Open Educational Resources
include learning objects such as lecture material, references and readings,
simulations, experiments and demonstrations, as well as syllabuses,
curricula, and teachers’ guides. (Butcher, 2011, p. 1, quoting UNESCO)

The OER movement has thrived. OER includes open source software, open publishing, RLOs,
open courseware and open courses. “Open textbooks are basically a subset of open educational
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resources (OER) (Hilton et al., 2013)” (Prasad & Tsuyoshi, 2014, p. 228). An unsophisticated reader
may consider everything (educational) he/she is able to access freely on the Internet as an OER;
there is, however, a difference between open access and legal use (Anderson, 2013, p. 82), and

the licensing system of Creative Commons (CC) licences was intended to clarify the difference.
Note that the major CC licences to some extent echo the four freedoms and the four Rs — reuse,
revise, remix and redistribute (see Weller, 2014, p. 28). The similarity is due to the fact that

OER are mostly (though not necessarily) digital objects. Just as programmers need to have the
“four freedoms” to make optimal use of code already developed, then build on it to develop

new programs, the users of OER want to reuse, revise, remix and redistribute. The CC licences
indicate what the user is allowed to do. For example: CC-ND prevents remixing and revising; CC-
ShareAlike prevents users who profited from the freedom to revise and remix to

release their product under more restrictive licences; CC-NC prevents commercial

usage.

Ideological reasons were not the only motivation behind the move towards OER.
Equally important were efficiency reasons and marketing reasons (de Langen,
2011). Weller also commented on efficiency: “As elearning moved into the
mainstream (around the year 2000), educators and institutions found they were
creating often expensive learning resources from scratch” (Weller, 2004,

p- 68). Weller cited a “compelling economic argument for learning objects,” made
by Stephen Downes (2001):

Suppose that just one description of the sine wave function is produced.

A high-quality and fully interactive piece of learning material could be
produced for, perhaps, $1,000. If 1,000 institutions share this one item, the
cost is $1 per institution. But if each of a thousand institutions produces a
similar item, then each institution must pay $1,000, with a resulting total
expenditure of $1,000,000. For one lesson. In one course. (Weller, 2004, p. 69,
quoting Downes)

The “marketing reasons” are of particular relevance in the context of open access publishing,
since easy access increases the impact factor, measured by the citation frequency. A journal’s
impact factor is an ISI Web of Science measure of its influence, based on the average number of
times articles in the journal have been cited in ISI-indexed journals over the previous two-year
period (Willinsky, 2006, p. 19). Generally (and expectedly), the impact factor measured according
to the citation metric is reported as being higher for open access journals (Harnad, 2003;
Willinsky, 2006, pp. 22-23).

The case of schoolbooks has some resemblances to the case of open access publishing discussed
earlier. Similar to the subscription prices of journals, the prices of schoolbooks soared far beyond
inflation: “[Bletween 1978 and 2012 textbook costs in the United States of America have risen an
alarming 812% (Perry, 2012)”(Prasad & Tsuyoshi, 2014, p. 227).

According to the Student Public Interest Research Groups (PIRGs), students
pay on average $1,168 on textbooks and other course materials per year
(Student PIRGs, n.d.a). Textbook prices have been increasing more than
four times the rate of inflation (Student PIRGs, n.d.b). For community
college students, textbooks can constitute up to 75% of the total cost of their
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education, and books are typically not covered by financial aid (Peek, 2012,
p- 26). (Okamoto, 2013, p. 268)

“The United States Government Accountability Office estimated that textbooks cost the average
student $900 (U.S.D.) annually (2005)” (Hilton, Robinson, Wiley, & Ackerman, 2014, p. 68). Wiley
and colleagues looked at the cost savings one could make from OER: “If a district of 10,000
students adopted open textbooks for its four science courses (earth science, biology, chemistry,
and physics) over a seven-year adoption period, the savings would amount to $62,900 x 4 courses
x 7 years, or $1,761,200” (Wiley, Hilton, Ellington, & Hall, 2012, p. 269).

MOOCs

MOOC:s need to be seen in the wider context of OER. OER are predicated on the insight
that knowledge, once represented in digital format, can be made accessible at
zero additional cost; as described earlier, knowledge has the characteristics of a
public good (Hallgren & McAdams, 1997). The OER movement drew the logical
conclusions, and leading institutions — such as MIT with OpenCourseWare (http://
ocw.mit.edu/index.htm) and The Open University with OpenLearn (http://www.
open.edu/openlearn/) — made many of their digital repositories open to the public.
The step from OER to MOOCs seems obvious. But the public attention MOOCs
received in comparison to OER is considerable and led Weller to ask: “Just what is it
about MOOC:s that has caused so much attention in the popular media, while OERs
have been largely ignored?” (2014, p. 88).

Bates offered an explanation (Bates, 2015, p. 176), later taken up by Weller (2014, pp. 117-134), who
argued that MOOCs captured the public imagination because MOOCs not only seemed to offer
ivy-league education for free, but allegedly solved the problem of access to higher education (HE)
for the world (at least, those parts of the world that are connected to the Internet). MOOCs offered
the possibility of free education, and it even seemed feasible to make money at the same time!
This “Silicon Valley narrative about MOOCs” (Weller, 2014) depicted a broken education system
in need of fixing by a combination of technology and venture capital.

The reaction within academia was divided (Haggard, 2013, p. 59). On the one hand, MOOCs were
launched from within the academic community by highly respected institutions such as MIT,
Harvard and Stanford; on the other hand, the MOOC challenge touched a nerve by proposing

to do away with personal STI. To understand why this is the case, one needs to look at the
economics underpinning MOOCs. Here is a stylised version:

The costs of elearning in general (not MOOCs) has [sic] been analysed by a
number of researchers (e.g. Bates 1995, Weller 2004). Costs can be divided
into production, i.e., those costs associated with creating the course material
and any associated resources, rights, etc., and presentation costs, those
associated with the delivery of the course. Generally the production costs
are fixed, particularly in elearning, so they don't vary with the number of
students, while presentation costs are variable, so they increase with the number

of students. The key difference for MOOC:s is that in order to achieve the
scale they desire, while remaining free to study, this model is not viable.
Presentation costs for MOOCs need to be close to zero.
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The basic model of MOOC:s is that of unsupported learning; in cMOOC:s this
support is replaced by a peer network, in xMOOCs, by automatic feedback. (Weller,
2014, p. 99, emphasis added; see also the Technical Appendix, items 11-13)

We know by now that this account, insinuating that MOOCs cost nothing, is wrong (e.g.,
Valentin, 2014). Hollands and Tirthali, amongst others, have collected data about the costs of
developing MOOCs (Hollands & Tirthali, 2014a, 2014b), showing that costs vary between USD
30,000 and USD 300,000 (2014b, p. 120). These figures are consistent with what Bates (2015)
reported: “The University of Ottawa (2013) estimated the cost of developing an xXMOOC, based
on figures provided to the university by Coursera, and on their own knowledge of the cost of
developing online courses for credit, at around $100,000” (p. 169). Weller has cited further figures:

Estimates of how much it takes to produce a MOOC vary, with Udacity
budgeting US$200,000, EdX US$250,000 (DeJong 2013) and University of
North Carolina estimating US$150,000 for their Coursera MOOC (Goldstein
2013). Once created, the idea is that they can be run at next to no cost,
although this will depend on how closely involved the lead academic is in
each presentation. (Weller, 2014, p. 98)

Similar figures were found by Boddy and colleagues, who “estimated that the development of

a MOOC with the provider Coursera would require an investment of at least $110,000 for the
development of the course and approximately $29,000 every time the course is offered” (Boddy et
al.,, 2013, p. 23).

Delivery costs are recurrent fixed costs rather than variable costs. One can illustrate this using
information from Koller’s TED talk (Koller, 1212). The MOOC Koller described included multiple-
choice questions (MCQs) or automatically graded assignments; such assignments are developed
and programmed beforehand and are part of the course development costs. When the course

is delivered, a monitoring system runs in the background, evaluating all student

responses to the MCQs and highlighting the questions at which failure rates cluster.

Here, a standby team can intervene. This is a form of student support that does not

contribute to variable costs.

The main difference between MOOCs and conventional DE courses is that MOOCs

are free to the student. This brings us back to the question: Who pays for the course
development? Initially, universities funded MOOCs, often with the support of

philanthropic foundations. But the dreams associated with MOOCs aimed higher; if we
envisage MOOC:s as alternatives to HE, then certainly they have to be rolled out and

sustained over time. Doing this requires a business model. The question can be asked from the
vantage point of a venture capitalist at a HE institution.

The Chronicle of Higher Education gained access to a Coursera document considering possible
monetisation strategies (link available in Young, 2013). These included: (i) certification; (ii) secure
assessment; (iii) employee recruiting; (iv) employee/university screening; (v) human-provided
tutoring or manual grading; (vi) a corporate university enterprise model; (vii) sponsorship; and
(viii) tuition fees (for a more detailed discussion, see the Technical Appendix, items 14 and 15).
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According to Weller (2014), MOOCs are more likely to thrive not in opposition to HE but in
alliance with it. Many of the strong MOOC providers have solid connections with universities.
These alliances allow MOOC providers to tap into already developed courses and to profit from
research, and give them a marketing advantage.

Daniel, who sees MOOCs as having passed the peak of inflated expectations and the trough of
disillusionment, views the MOOC debate as now moving up the slope of enlightenment towards
the plateau of productivity (Daniel, 2012). For Daniel, the main legacy of MOOC:s lies in DE now
being associated with ivy-league modes of delivery, making DE more acceptable in mainstream
education. In other respects, for the distance educator the message is business as usual: widen

access whilst maintaining low costs and high quality.
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The Impact of ICT on DE
in Developing Countries

We can apply the framework developed in the previous sections to see how the affordances of
ICT are absorbed by DE in developing countries. For general background, the literature on ICT
and development provided in Manchester University’s Development Informatics

Working Paper Series is recommended (e.g.,, Cummings, Heeks, & Huysman, 2003;

Heeks, 2010a, 2010b, 2014; Heeks & Jagun, 2007; Heeks & Kenny, 2002; Heeks &

Stanforth, 2015). Some of the papers have questioned the hope that ICT can help

developing countries to catch up (Heeks & Kenny, 2002). ICT comes with higher costs

for developing countries and lower benefits compared to those reaped by developed

countries (partly due to a lack of cultural interoperability). Developing countries

spend “in excess of US$800bn on information and communication technologies,”

which finds its way back into the coffers of big multinational companies (Heeks, 2010b, p. 626).
People in developing countries spend large proportions of their income on ICT, leading Heeks to
ask how far the costs outweigh the benefits (Heeks, 2014, pp. 11-15; Box 11):

[A] survey in six Asian countries found the poorest quintile spending

an unweighted average of 34.7% of personal income on mobile services
alone (Aguero et al. 2011); and research in Africa showed the bulk of

the population (excluding the richest quartile) spending 11-27% of their
monthly income on mobile, representing 30-74% of monthly disposable
income (Gillwald & Stork 2008). Not surprisingly, there is thus evidence
that around one-fifth to one-quarter of individuals and households divert
expenditure from other items — typically either food (e.g. meals foregone)
or clothing — to mobiles (Chepken & Muhalia 2010, iHub Research 2012,
Duncan 2013). . . . The poor are thus paying more in absolute terms. And,
of course, they are paying more in relative terms. Compared to the 34.7%
figure given above, the richest quintile in Asia spend only 4.4% of income
on mobile (Aguero et al. 2011), and compared to the 11-27% figure, the
richest quartile in Africa spend only 5-8% of income on mobile (Gillwald
& Stork 2008). Within the OECD, by comparison, average expenditure

on all telecommunications was just 2.7% of income (OECD 2013). On the
expenditure side, then, there is evidence that ICTs are technologies of
inequality; imposing greater costs on the poor than on the rich. (Heeks,
2014, p. 12)

Similarly, Mishra wrote: “In sub-Saharan Africa, mobile costs are more than 20 per cent of the
average annual GNI per capita. In contrast, in the developed world, costs are less than 2 per cent
of this figure. (Mishra, 2009, p. v)

Heeks included a cost-benefit analysis of the use of mobile technology by the poor. He surmised
that “[t]he high proportion of income spent on ICTs — mobile particularly — and the evidence
of other spending foregone could suggest ICT-derived expenditure exceeds ICT-derived income”
(Heeks, 2014, p. 12). Indeed, “25% of those surveyed in Sri Lanka had concerns about negative
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cost-benefit balance of mobile ownership; 75% of mobile owners surveyed in rural Tanzania

felt costs exceeded benefits (de Silva et al 2008; Mpogole et al 2008)” (Heeks, 2014, p. 12). It is

not feasible to neatly separate the social attraction of mobile phones from their social use (e.g.,
receiving or sending remittances from or to family members), although there are obvious savings
potentials, such as avoiding unnecessary journeys and their associated costs and time, which
can instead be dedicated to income-generating activities. Hence, he concluded: “It is possible that
ICTs bring to the poor economic costs that exceed their benefits; but the opposite is also possible”
(p. 15). Heeks also cited other pertinent research:

A survey across Africa in 2011/12 — taking a cross-section of households
rather than a specific focus on poor communities — found less than 6% of
those households had Internet access and less than 16% were Internet users
(including mobile and public Internet usage) (Stork et al. 2013). (Heeks,
2014, p. 11)

How have DE institutions (DT Us) in developing countries absorbed the impact of the ICT
revolution? Being part of the higher education system, they were amongst the first to be
connected to the ICT infrastructure. However, whilst universities are increasingly connected,
their students” access to the Internet or mobile broadband is very uneven. For DE institutions in
particular, with their traditional access remit, this poses a conundrum: whilst

the labour market increasingly requires IT literacy from graduates, and there

are good reason to expect that learners, digitally connected to their university,

can be better supported, the audience — especially of DE institutions — is

fragmented: some students have invested in the required technologies, can

afford the reception costs and are keen to see the returns on their investment,

whilst others do not have access to a well-functioning infrastructure, cannot

afford the high reception costs and lack the requisite IT literacy (see the

Technical Appendix, items 16 and 17).

Applying our conceptual framework, we can review the literature to determine the following;:
(i) whether DTUs make much use of ICT; (ii) if so, do they use ICT in teaching and learning; (iii)
if they do, then do they use ICT preferably in the form of type-i applications, which protect the
necessary scale economies, or (iv) do they use the online class model — and, if so, how?

Gulati’s review of “technology-enhanced learning in developing nations” cited the successful
use of mass media (including print, radio and TV) by Telesecundaria in Mexico (Calderoni,
2005), Proformacao in Brazil (Bof, 2004), NOS in India and CCRTVU in China; these initiatives
have at least to some extent reached the more marginalised and poorer sections of the relevant
populations. In contrast, Gulati noted the limited success of introducing computers in schools in
developing countries. He concluded that “in many cases where there is limited IT infrastructure,
traditional technologies such as printed material, radio, and television remain more effective and
accessible for rural and disadvantaged groups” (Gulati, 2008, p. 12).

There are few recent cost studies of DTUs in developing countries. An exception is the study of
Mays, who did a comparative study of ten African universities (Mays, 2005) that includes detailed
data, a discussion of the problems of data collection and a calculation of how costs per student
would be affected if enrolment doubled or halved (i.e., the impact of scale). The absence of any
discussion of costing ICT as part of the direct teaching costs in the case studies indicates that
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neither the instructional models nor the dominant role of print had changed. Mays found that
how institutions hold their costing data does not lend itself to calculating the total cost equation,
which requires a clear separation of content development cost and variable cost per student.

In 2012, Jahan, Habib and Akhtar compared three big open universities — Indira Gandhi
National Open University (IGNOU), the Open University of Sri Lanka (OUSL) and the
Bangladesh Open University (BOU). The emerging picture was that essentially the old
combination of using mass-media (print, radio and TV) combined with a network of study
centres has remained rather unscathed by the impact of ICT (Jahan, Habib, & Akhtar, 2012). If
ICT are introduced, they are used in administration and library services; with regards to direct
teaching, type-i applications (such as CD-ROMs, audiotapes and videotapes) are preferred.
Unfortunately, the authors did not discuss the cost-structure of different media in relation to
institutional dependencies on scale economies.

The literature suggests that, as one might expect, the use of the OCM in developing countries
has been explored rather cautiously; the use of LMSs is indicative. A study by Unwin and his
collaborators (Unwin et al., 2010) suggested that the uptake was low and fraught with many
challenges, related to problems of infrastructure (roll-out, low bandwidth), affordability and
the soft challenges of user competence and level of content development. Even though the
study generally drew from a sample of enthusiasts, it revealed that actual use and systematic
implementation were practically non-existent. “The reality, as a colleague at Eduardo Mondlane
University put it, is that although they have developed Chisimba as an easy to use low-
bandwidth requiring LMS, only one course in the university at present makes use of it” (Unwin
et al., 2010, p. 21).

Liyanagunawardena et al. (2014) reported on using online courses in Sri Lanka. The challenges
were typical: “only 11.4% of households [in Sri Lanka] owned computers in 2009 (Department
of Census and Statistics Sri Lanka, 2009)” (p. 58). The lack of access was compounded by “low
computer literacy — only 20.3% among 5-69 year olds” — leading to “serious concern [about]
whether the online component of distance education is sufficiently accessible to a broad range
of the target learners” (p. 58). These figures are in line with the available ITU figures (http://
www.itu.int/net4/itu-d/icteye/). Predictably, the model met with some resistance. Students
with suboptimal access to the Internet (whether because they could not afford their own devices
or they lived far from OUSL learning centres or public cyber cafés) felt disadvantaged; they
feared that online learning would increase reception costs and thereby “price them out of the
market” (see Rumble, 2004, p. 48). Instructors, for their part, were frustrated by the low student
participation rate and opted for making online participation mandatory (a frequently observed
knee-jerk reaction, discussed in Ke, 2010).

There is some evidence that DTUs in developing countries prefer using ICTs in a manner
compatible with scale economies — i.e., as type-i applications:

IGNOU initiated the development of a knowledge repository in Oct, 2005,
to store, index, preserve, distribute and share the digital learning resources
developed by the ODL institutions in the country. This is termed as
e-gyankosh. Today e-gyankosh has emerged as one of the world’s largest
educational resource repositories. (Baruah, 2011, p. 21)
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Also in relation to IGNOU, Dikshit and colleagues found “the use of interactive multimedia
CD-ROM.. . . pedagogically more effective . . . than that presented through print with face-to-
face support and that presented through the web with online learner support” (Dikshit, Garg,
& Panda, 2013, p. 193). Interactive multimedia CD-ROMs are type-i applications and as such are
amenable to scale economies. The study reported that 25 per cent of students

in India used DE (as compared to nine per cent in 1985). The number of Indian

students studying at a distance in 2013 was 3.6 million. The authors also referred

to “interaction” but without unpacking what that meant. They confirmed that

the adoption rate of the new media was slow and even “that the National Open

University, which had been offering online education in information technology

and management reverted back to the offline distance education mode” (Dikshit

etal, 2013, p. 194).

In a case study about Egypt, Megeid and Sobhy’s definition of eLearning is telling:

E-learning is the delivery of education (all activities relevant to instructing,
teaching, and learning) through various electronic media. The electronic
medium could be the Internet, intranets, extranets, satellite TV, video/audio
tape, and/or CD-ROM (Koohang & Harman, 2005, p. 77). (Megeid & Sobhy,
2014, p. 37)

The focus here is clearly on the use of type-i applications; there is only a passing mention of the
use of the Internet to support communication!

In a UNISA case study (van Zyl, Els, & Blignaut, 2013), eLearning was similarly perceived in
terms of the availability of course material online (via libraries); this is clearly a form of type-i
application. However, face-to-face remained an important element.

Given the difficulties DTUs confront when trying to implement the online class model, we may
ask whether combining the traditional mass-media model with the use of mobile technologies
(mLearning) may address the two main reasons for DTUs in developing countries to use ICT in
DE: assuring that graduates are IT literate and being better able to support their students. The
conceptual framework we used can be also applied to mobile technology. At UNISA, some are
frustrated by the students’ use of the online platform-initiated WhatsApp groups to “go where
the conversation is.” However, WhatsApp is a low-cost, proprietary, cross-platform instant
messaging client for smartphones, popular amongst UNISA students, which allows the sending
of SMS messages, voicemail and image files. It can also be installed on a computer. Whilst not
meant for online discussions, it can address most organisational issues and also simple content-
related questions.

A crowdsourcing application of online technology is DrMath, accessible via MXxit, for secondary
school students in South Africa (Bornman, 2012; Knott-Craig, 2012, Makoe, 2010). The service is
offered after school hours, is run by University of Pretoria student volunteers and caters to 30,000
Mxit users. This illustrates a typical “situated learning” case where problems arise in a particular
context and require a rapid response. Situated learning links a learner to databases, expert
systems or experts in order to deal with concrete situations — e.g., in the case of nursing (Kenny
& Park, 2009, pp. 75-99).
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SMSs are particularly cost-effective, including when they are used in education: “So far the
surefire winners in m-learning are short message services (SMSs) for administrative purposes”
(Daniel, in Mishra, 2009, p. vi). A number of papers discuss various uses of SMS in a variety of
contexts (Guryan, Jacob, Klopfer, & Groff, 2008; Islam & Doyle, 2008; Nix, Russell, & Keegan,
n.d.; Ramos, Trinona, & Lambert, 2006). Very often, the use of SMS serves organisational
purposes (e.g., alerting students of relevant dates); it is technically easy to send bulk emails to
various groups of students. But also, students can, for example, alert the institution as to why
they cannot participate in a certain event or why they are late with handing in an assignment.
Besides addressing organisational issues, SMS can be used to project social presence, which
can help to break the feeling of isolation. Hence, SMS can be used as a retention measure. As
Nix and colleagues noted (n.d.), “[t]he prevention of avoidable drop-outs has been

an intractable problem in higher education for years and often costly methods,

like increased counselling and mentoring, have been introduced to combat the

phenomenon” (p. 2). Simpson reported on the successful use of motivational emails

or postcards sent to students (Simpson, 2013, p. 113); why not use motivational

SMSs? “[S]everal institutions such as the University of South Africa are now using

SMS (texting) to proactively contact their students although I have seen no resultant

retention data as yet” (Simpson, 2013, p. 116).

By providing a simple, effective and low-cost two-way SMS reply mechanism, one can reduce
the need for students or other users to make return telephone calls, which incur cost and tie

up resources. SMS offers a “[c]heap way to reach students, as the cost of a message is far less
than postal costs” (Kismihok, n.d., p. 32). “The establishment and maintenance of an SMS Q&A
system is much cheaper than regular post-based Distance Education. In combination with the
existing eLearning implementations this mLearning subsystem costs 20 times less than ordinary
systems” (Kismihok, n.d., p. 34).

Andersson and Hatakka (2010) explicitly looked for type-c applications to render the teaching
and learning process more interactive. Their paper examined the introduction of two different
technology configurations, both meant to serve the same goal: to increase interaction between
student and teacher and amongst students. The authors compared the different approaches using
“Giddens’ (1984) Structuration Theory as adapted by Orlikowski (1992, 2000) and Halperin and
Backhouse (2007)” (Andersson & Hatakka, 2010, p. 19). This theory looks at technology use by
distinguishing between facilities, norms and interpretive schemes. “Facilities” in this case refers
to the technical hardware and software configurations, “norms” refers to how specific uses are
mandated and “interpretative schemes” looks at the various subjective interpretations attached to
the new technology. The authors compared two large programs and found that in both cases, the
level of interaction had been increased. The BOU case used mobile technology to make video-
recorded classroom lessons more interactive. Since the core template for this approach remained
the classroom presentation, the students’ interpretative scheme of learning — i.e., as knowledge
transmitted by the teacher to the student — was not challenged. The details of the cases studies
are not rich enough to infer implications for the cost-structure in the two approaches.

There is a Swedish connection with BOU. Gronlund was co-author with Islam of “A Mobile
e-Learning Environment for Developing Countries: The Bangladesh Virtual Interactive
Classroom” (Gronlund & Islam, 2010). The aim, as in Andersson and Hatakka’s study, was to
introduce an element of interactivity that came with low reception costs for students and used
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the most ubiquitous technical infrastructure (mobile technology) in a way compatible with SE.
At present, BOU uses no interactive technology (see Table 3 in Gronlund & Islam, 2010, p. 255).
The essential proposal is to complement TV classroom teaching with SMS messages, which can
be aggregated by software to indicate where teacher intervention is required. The Swedish team
could test the technical feasibility; however, the system is not yet mainstreamed into

BOU teaching.

Gronlund and Islam cited Zhang and colleagues as witnesses to the effectiveness-enhancing
role of interaction (Zhang, Zhou, Briggs, & Nunamaker, 2006); however, this reference shows the
confusion that the term “interactive” can introduce into a discussion. The cited paper compared
interactive learning objects (videos) with learning objects that had inbuilt interaction points. The
latter seemed to be a sophisticated digital version of earlier “choose-your-own-adventure” books,
enhancing engagement by allowing the user to make decisions at various points. In this sense,
interactive videos used in education are a variant of “serious games” (Zhang et al., 2006). Serious
games are type-i variants of ICT and as such are compatible with SE.
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Conclusions and Recommendations

The present report has not included many issues of interest to administrators and managers,
including income streams, funding, infrastructure and building costs. It focused instead on

two contradictions. One was the contradiction between responsive student interaction and

scale economies (cost-efficiency). It spelled out the cost implications of making full use of the
affordances of responsive interaction between student and teacher that digital technology
affords. It used a conceptual framework which cuts through the confusing plethora of new terms
presently reflecting the identity crisis in DE. The framework adopted in the review is simple,
rooted in the practice and theory of DE, and it approaches these instructional

models in a way that cost-structural implications and instructional or pedagogical options
become visible.

This review has shown that after an initial phase of enthusiasm, many institutions, particularly
in the developing world, find the digital divide a reality, and also that the additional layer of
semi-variable costs coming with the online class model is quite significant for both poor students
and the institution, while the benefits are not necessarily forthcoming. However, these findings
about the “certain costs and uncertain benefits” of increased online student-teacher

interaction have spurred new interest in the other affordances of digital technology,

related to automation (such as extensive self-assessment databases with model answers

and feedback, which do, however, drive up one-off development costs), as well as

using technology to provide a platform for peer support. There is considerable mileage

in these options, as the research shows; however, the coincidence that these options,

which are consistent with institutional exigencies, are allegedly the most effective ones

is too convenient to be fully convincing and needs to be investigated carefully from the
perspective of student success and the holistic student experience, as well as from the
perspective of developing competent graduates in the required disciplines.

The other part of the review has looked at the contradiction between public and private goods as
it plays out in the discussion on open publishing, OER or MOOCs. After 30 years of restructuring
the education sector along business lines, it has dawned on many stakeholders that knowledge,
once created and digitally captured, unfolds its maximal social efficiency if treated as a public
good, i.e, if it is made available at its marginal cost, which is zero. The review shows that the
“battle for open” (Weller, 2014) has made great strides, but, as Weller's subtitle indicates, it “does
not feel like a victory.”

DTUs in developing countries have reacted to the new affordances of digital technology with
caution. They have adopted them where they can be aligned with the needs of scalability and
scale economies. Otherwise, the option of the online course model has been explored with
reservation. Whilst shunning the affordances of digital technology is not an option, it is likely
that in terms of the digital divide between and within countries, information and communication
technologies, left to themselves, tend to deepen entrenched inequalities, not overcome them.

For many DTUs in developing countries a combination of traditional mass-media-based
instructional approaches with the intelligent use of mobile technologies appears to be more
promising than imitating an online class model while having to increase class sizes to an extent
that compromises the original instructional intentions of the model.

THE IMPACT OF ICT ON THE COSTS AND ECONOMICS OF DISTANCE EDUCATION



Bad
AL

HITLLLLEEL
TR R
ST
1531333000}
L

THE IMPACT OF ICT ON THE COSTS AND ECONOMICS OF DISTANCE EDUCATION

38



Technical Appendix

Item 1: Cost-efficiency Measured in Cost per Student

Comparing two instructional approaches in terms of their cost-efficiency means comparing them
in terms of their average cost. If DE is considered more cost-efficient than an alternative approach
(say, conventional face-to-face education), then AC_(N) < AC_.(N), or:

ACpe(N) _ |
ACcg(N)

Note that in this case, the cost-efficiency claim is very context sensitive; it depends not only
on the relative sizes of the fixed and variable costs per student in the delivery systems under
comparison but also on N.

A more robust statement makes use of the respective cost-structures. Cost-structure refers to the

sizes of the parameters of the fundamental cost functions (i.e,, F_,, F., and V., V_,).

If we know only that V. <V,

the average costs of DE fall below the average costs of the alternative approach. In

we can already say that beyond a break-even point, N,

mathematical jargon:
Ve <Vep]= 3NGYN > No[ACpp (N) < ACep (V)]

It is important to see the difference between an argument based on an analysis of the cost-
structure and one based merely on empirical evidence. Empirical findings may provide a
snapshot that is valid for a specific N. However, cost-structural analysis combines empirical
evidence with an analysis of the underlying mathematical model. This model proves a
conditional statement, and evidence is needed to answer two questions: (i) Is the premise true?
(ii) If it is, where is the break-even point?

Theorem Proof

i) Assume we have the two cost functions: AC_(N)=F__/N+V__and

() DE DE DE
TC(N) = Fp V"N and AC(N)=F_ /N +V_,
TC..(N) =F, +V.*N

. For N>

(ii) Assume further that
V<V, AC_.(N)> V. and
= [for N sufficiently big: AC(N)=> Ve
AC(N) < AC.(N)].

Since it was assumed that V, <V,
AC(N) < AC_,(N).

Figure A1. The cost-efficiency of DE
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Item 2: Break-even Point Between Competing Delivery Systems (BEP 1Y)
If we compare two instructional systems characterised by the total cost equations:
TC.(N) = F, +V.*N and

TC.,(N) =F, +V*N
the break-even point (BEP) is the point N, for which TC_ (N ) = TC_.(N,).

Expanding the functions, we get:

Fop+ Ve'Ny = EF + V.'N,
Solving for N gives the BEP:

F. —
BEP=N,=—Pt—<£ Fee

e~ VpE
The figure below shows the total cost functions of DE and conventional education. The BEP is
the projection of the intersection point between the two total cost functions on the x-axis. It is the
number of students, N, beyond which TC_(N) is cheaper than the rival system.

TC(N) 4

break-even point

¥

N (Number of students)

Figure A2. The total cost functions of two delivery systems and their BEP

Note that the BEP can be calculated on the basis of the TC functions as well as on the basis of the
AC function. The formula is the same.

" We distinguish between BEP 1 and BEP 2. Whilst BEP 1 compares the cost functions of different delivery systems, BEP 2 compares the
cost and income function of one delivery system.
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AC(N) 4

*

break-even point

v

N (Number of students)

Figure A3. The average cost functions of two delivery systems and their BEP

Item 3: Economies of Scale

Economies of scale are illustrated by the graph of the AC function. It is the “drop height” from
N=1to N—oo.

We know that AC falls asymptotically to V. Hence AC(N)~*V for large N. AC(1) = F+V. This means
that the drop height of ACis F ie,F+ V-V=F

This shows that SE can be increased simply by increasing the development costs, F (other

things being equal). In this sense, administrators are not interested in SE. However, they are
interested in SE because F may be high for good reasons (e.g., to assure the quality of the learning
experience). In such a case, SE are interesting because in spite of high F, it is possible to achieve
low AC if the course can attract large numbers. We say in such a case that the fixed costs of
development can be spread over many learners.

The asymptotic character of the graphs of the AC functions also shows that the SE effect erodes
over time. Whilst for small N, even small increments lead to large drops in AC, later, if N is big,
the same increments lead to only small drops in AC.

In the example below, increasing N from 100 to 200 students leads to a decline in AC of $550,
whereas increasing from 900 to 1,000 students leads to a drop in AC of merely $11. Hence, the
pursuit of SE requires a sense of proportion.

THE IMPACT OF ICT ON THE COSTS AND ECONOMICS OF DISTANCE EDUCATION



42

51,200 -
$1,000 -
$800 -
S600 -
$400 - - -
5200 -

500 L= =S Ss=s=s=s=s=s=s=s=s=s=s=s=="

100 5550 5550 5550 5550 $33 5193 518 514 511
200 300 400 500 600 700 BOD 900 1000

Axis Title

Figure A4. Declining effects of SE

Table A1

Declining Effects of SE

N (acc)* 100 200 300 400 500 600 700 800 900 | 1000

F (x1,000)° $100 | $100 | $100 | $100| $100| $100 | $100| $100| $100| $100| $100

\% $50 $50 $50 $50 $50 $50 $50 $50 $50 $50 $50
AC $1,050 | $550 | $383 | $300 | $250 | $217 | $193 | $175| $l61 | $150
SE (100) $550 | $550 | $550 | $550 $33 | $193 $18 $14 $11

a Accumulated student numbers.
b USD times 1,000.

¢ Declining savings per added 100 students.

Item 4: Cost-effectiveness Measured in Cost per Graduate

DE is frequently cost-efficient in terms of cost per student, but the advantage is often not carried
through to the finish line; some students fail in their exams or — and this is the major problem in
DE — drop out.

Cost-effectiveness is measured in cost per graduate, which means that the cost per student has to
be weighed with their success. Success rate (SR) is defined as [100% — wastage], which in turn is
composed of dropout and examination failure:

Costper graduate = Costper student
100%—wastage
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or
Cost per student _ AC

Cost per graduate = —
Success rate SR

Whilst we denote the cost-efficiency ratio as

CER = ACy; ’
AC,,
the cost-effectiveness ratio (CER)* compares costs per graduate:
AC,;
; : Rk
Cost-effectiveness ratio =CER=——" =
- AC CE
SR g
A R
Cost-effectiveness ratio = CER= & *E =
- SR DE ACCE
AC SR
Cost-effectiveness ratio = CER=—2E* —_¢<E
— AC SRy

Hence, one calculates the cost-effectiveness ratio between the two systems (CER) by multiplying the
cost-efficiency ratio (CER) with the inverse of the respective success rates.

That DE often proves unable to sustain its comparative advantages all the way to the finish
line means:

CER <1 but CER > 1.

Note that we can compare the cost-effectiveness ratio not only between DE and conventional
education (CE) but also between different instructional approaches within DE — e.g., online DE
as compared to the correspondence or mass-media models.

2 Since the abbreviations for the cost-efficiency ratio and the cost-effectiveness ratio are both CER, we denote the difference by underlining
the acronym for the cost-effectiveness ratio (CER).
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Table A2

Cost-effectiveness Ratio (Example)

Assume that the rate of successful completion in a DE system is only 32% (mainly due to
dropout) as compared to 60 per cent in the conventional system. Let us further assume that the
average cost per student in DE is lower than the average cost per student in CE — say, $900 in
DE and $1,300 in CE. This means that the cost-efficiency ratio is

CER= S0 _ 9900 _ 569,
AC.,  $1300

Since the cost-efficiency ratio is smaller than 1, DE is more cost-efficient. But what about the
comparative cost per graduate?

ACy: , SRep _ $900 , 60% _ o o, 60%
AC. SR, $1300 32%  32%

CER= =1.29.

Since CER > 1, DE turns to be less cost-effective (if outcomes are evaluated in terms of cost
per graduate).

Whilst the above example is purely a model calculation, the table below is taken from research on
various Indian universities.

Table A3

Impact of Wastage Rates on Cost-effectiveness

0% 6,000 16,428 Figures are in Indian Rupees (6,000 Rupees = USD 233; Raza,

10% 6,667 18,253 2008, p. 498).

20% 7,500 20,535

30% 8,571 23,469 The calculation is:

40% 10,000 {27,380 Costper graduate = Costper student

50%  |12,000 |32,856 100%=wastage

60% 15,000 41,070 If the cost per graduate for IGNOU on average fell between
30,000 (USD 1164) and 60,000 Rupees (USD 2328) or above,

70% 20,000 54,760 . .
IGNOU would be cost-effective (as compared to conventional

80% 30,000 82,140 universities, as long as the latter had a wastage rate of 50 per
cent or more). Compared with a lower wastage rate in the
conventional sector, IGNOU would not be cost-effective (e.g.,

. completion rates at the universities of Delhi, Annamalai and

90% 60,000 164,280 Bombay are 54.6, 88.7 and 69.4 per cent, respectively. Compared
to them, IGNOU would be not cost-effective at an 80 per cent
wastage rate (Raza, 2008, p. 498).

Source: (Raza, 2008, pp. 497-498).
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Raza’s figures illustrate once again that the claim of DTUs to be more cost-effective than
conventional universities cannot be taken for granted. Conventional universities can be more
cost-effective, as Raza has shown (citing Ansari). On the other hand: “Interestingly, Naidu’s
figures suggest that a small improvement in completion rate at IGNOU could significantly
improve cost-efficiency relative even to conventional institutions with higher completion rates.
For example, the cost per graduate for a conventional university with only 20% wastage is
approximately 20,000 Rupees. To become relatively more cost-efficient IGNOU would have to
improve its completion rates to 30% (i.e. a wastage rate of 70%), which would bring the cost per
graduate down to 20,000 Rupees” (Raza, 2008, p. 498; see Figure 1 in that source).

Item 5: “Unbundle and Substitute”

There are various strategies in DE to achieve increased efficiencies. The two main ones are based
on “unbundling and substituting” (Anderson & McGreal, 2012; Meyer, 2008, pp. 60—61). Complex
tasks are decomposed into elements or sub-tasks (unbundling); some of the sub-tasks can be
automated, whilst others can be done by less-qualified, lower-cost labour. Table A4 relates the
forms of substitution to the different forms of interaction.

Table A4

Forms of Substitution

Capital-for-labour substitution Includes a shift away from STI to SCL

(CLLS)

Labour-for-labour substitution Uses costly, experienced staff only for course
(L£LS) development; otherwise, uses adjuncts, teaching

assistants or sessional staff (outsourcing), or even
uses students and organises peer support (SSI:

crowdsourcing).
Capital-for-capital substitution This indicates the shift away from buildings to
(CfCS) technology.

The third substitution in DE refers to the shift away from buildings to technology. Note that
correspondence-based and mass-media based DE used technologies (printing, warehousing and
delivery of study guides, in the case of correspondence DE, or, later, radio and TV studies) that
were different from the technologies used on campus. Today, all HE institutions are essentially
equipped to teach online. The effect on DE is twofold: (i) the entry barriers for competing in the
DE market are considerably lowered — hence, the market becomes increasingly fragmented,
with detrimental effects for SE-dependent forms of DE (Rumble, 2004); (ii) conventional HE
institutions and online DE universities use the same technologies. Whilst the latter suggests that
the cost advantage for DE is not dependent on similar physical infrastructures, such as buildings,
new dual-mode competitors can cash in on the same advantages.
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Item 6: The Modified Total Cost Function of OCM

OCM tries to capitalise on the affordances of digital technologies to increase STI. This is done by
emulating the classroom model in the sense that students are grouped in classes, and each class
is supported or taught by an instructor. The added level of RID/STI introduces a new cost layer of
semi-variable cost (the cost of the class instructor), which modifies the total cost function:

TC(N):F+%*SV+V*N
where SV = semi-variable cost per class and G = group size (class size).

This can be simplified to:
TC(N) = F+[%+V}*N

The graphic representation of this modified cost function is no longer a straight line but, instead,
a step function, which looks like a staircase (see Figure 5 in the main text).

Whilst by substituting

VO :S—V+V

the function
TC(N) = FJ{S—V+V}*N
G
can be brought back to a linear form
TC(N)=F+V°*N

it makes sense to analyse the step-function format, since it gives away a number of clues: (i) the
modified total cost function (not unexpectedly) comes with higher variable cost per student (V°
> V); note, however, that taking SV/G as adding to V generally overstates the increase from V

to V¢, as some of the costs included in V may be absorbed by SV — e.g., when instructors do the
marking; (ii) the parameters controlling the added steepness are the level of remuneration of the
instructor (SV, reflected in the height of the step) and the group or class size (G, reflected in the
length of the step). The example illustrates that smaller classes lead to much steeper total cost
functions than larger classes.

Item 7: The Break-even Point Between Costs and Income Within a Delivery
System (BEP 2)

Note that the label BEP is used in the context of costing DE in two different scenarios: when we
compare different delivery systems (e.g., DE and CE, as in the example above), but also when we
compare costs and the income function of a course. The income function, I(N), is also a

linear function:

I(N) =IpS*N

where IpS is the revenue per student accruing to the institution as either a government grant or
tuition fees paid by the student (usually a combination of the two).
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To calculate this BEP, we compare the total cost function, TC(N), with the income function, I(N).
Since for each student, the institution receives funding in the form of tuition fees or government
grants, we assume that [(N) = IpS*N, where IpS is the income per student, in the form of either
tuition or grants. In this case, we calculate the BEP as the point N for which TC(N,) = I(N), or:

F+ V*No =IpS*N0 = F= IpS*NO — V*NO = F= [IpS_V]*NO = NO _ ﬁ
p p—
BEP= — &
[ipS -V
5120.000
$100.000 Income = IpS*N

$80.000 W

560.000 TCN) —FrveN
540.000
20000 F==F == oo m = e — =~
> BEP
SD T T T T T F
200 400 600 800 1000 1200 1400

— — —Fixed costs of development (F) Total costs (TC)

Total income

Figure A5. Income vs. TC

We can learn several things from the formula: (i) to get a BEP at all, we need to make sure that V
< IpS; (ii) when there is a BEP (i.e., the condition V < IpS is satisfied), the more V approaches the
level of IpS, the more the BEP will be pushed to the right of the x-axis. This will be the case, for
instance, when we increase V to increase STL

= = «Variable cost perstudent (V)

$140
Average costs per student [AC)
»120 \ Income per student
£100 \ Ips
$80 —\\‘

$60 \\
$40 ‘h‘\HhH‘~"=-—

L ﬂ AC=F/N+V [

520 BEP \ —\,\/ﬁ_——_

SD v T T T T T 1
200 400 G600 800 1000 1200 1400

Figure A6. Average cost
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The average cost is AC(N) = TC(N)/N = F/N +V.

The BEP is defined as the point N for which AC (N ) = AC_.(N), i.e: F /N +V_=F_/N +

Vi We get: F /N, - F../N,=V_, - V., which leads to the same result:

DE/

Fog —Fer .
e~ VoE

BEP=N, =

Item 8: BEP 2 and Class Size in OCM

If we assume for a moment that IpS, F, SV and V remain unchanged, the role of G has a clear
effect: decreasing G increases V° further and pushes the BEP to the right; increasing G dampens
the effect of V° such that the BEP is not pushed too far to the right.

$200.000

5180.000

5160.000 /
Thereisno BEP for TC3

$140.000 since V™=1pS

J/ - = -Fixed costs of development (F)
$120.000 /
$100.000 : = Total costs [TC2)
/ / Total income
o / / Total costs (TC3)
’__---
S60.000 ,7
. —
$40.000 —]

Total costs (TC)

Total costs (TCL)

S
_________.—-—-'_'
$20.000 +—
BEP for TC BEP for TC1 BEP for TC2
so —W - ; . W .
100 200 300 400 500 600 700

Figure A7. Break-even points for various total costs

Determining the proper class size therefore also has economic and cost implications. It is possible
to determine the group size for a given BEP target (other things being equal). To do that, we
simply have to solve the equation

BEP=— © 5= §V
IpS-V IpS—[G+V}
for G. We get:
BEP=ﬁ:>BEP*(IpS—v°)=F:>BEP*IpS—BEP*V°=F
p p—
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Recalling that

v -SV.oy
G

we get:

SV SV SV
BEP*IpS—BEP*Vo=F:>BEP*IpS—BEP*[E+V}=F:>BEP*IpS—F=BEP*[E+V}:BEP*IpS—F:BEP*{E}+BEP*V:>

sV F sV F
pS———=| = |[+V=IpS—V-——="2=G*[IpS -V —-—— |=SV =
G BEP G BEP

Y

Assuming that F = $20,000; SV = $5,000; IpS = $500; V = $150, then we get:

S\Y $5000 $5000  $5000

IpS—| V + F $500— $150+$20000 $500-8$250  $250
BEP 200

G:

We can speculate how the group size is affected if we accept a later BED, say at BEP = 1000. We
can expect that in this case, we can accommodate a lower group size.

$5000 $5000 $5000  $5000

$2oooo} T $500-$20  $500-$170  $330

G:
$500—| $150+
1000

Rule of thumb: a lower group size means BEP shifts to the right; conversely, a higher BEP allows a lower
group size.

Figure A8. Examples with respect to group size
We also can calculate the minimal group size that will have a BEP, as follows.
If there is a BEP, it must hold that IpS > V°. For this to happen, we can assume that

V¢ =IpS - 1. This means:

A :[ﬂ+v}:|p5—1:>ﬂ:|p5—1—V:>
G G
SV SV
G~
[ips-v-1 "~ fipS-V]

For example: SV = $6,000, IpS = $700, V = $200. Then we get: G = $6,000/[$700-200] =
$6,000/$500 = 12.
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We can see that knowledge of different parameters and their educational effect would be very
useful for planning. Unfortunately, not only do we not know enough about the instructional
effectiveness of, for instance group size, but many institutions don’t generally determine the
required parameters at the course level. More activity-based costing would be helpful.

Item 9: The Knowledge Economy

The knowledge economy discourse is particularly popular in de-industrialising countries, where
it seems to placate widespread fears about job losses.

The theory that we are moving away from the industrial era to the knowledge era is belied by
the “great doubling” of the global industrial workforce between 1996 and 2007, “from around 1.46
billion to 2.93 billion workers” (Brown, Lauder, & Ashton, 2011, p. 35).

The demise of the industrial era, it is argued, has been accompanied by a greater virtualisation
of the economy, since we “trade in bits rather than in atoms” (Negroponte, 1995, cited in Kobrin,
1999, pp. 4-5), or “[w]e download rather than ship” (Kobrin, 1999, p. 7). It is probably more
accurate to say that we “trade in bits in order to trade in atoms”; the extent to which we move
physical goods around the world is historically unprecedented.

The case against any tendency of the global economy towards “virtualisation” is compellingly
illustrated by the amount of raw material consumed. Between 2011 and 2013, China used more
cement than the USA had used during the entire 20" century (China 6.6 gigatons; USA 4.5
gigatons) (Swanson, 2015).

Item 10: The Four Freedoms and the Four Rs

Four Freedoms Four Rs
The freedom to run the program, for any purpose (freedom 0). Reuse
The freedom to study how the program works and change it so it does Revise

your computing as you wish (freedom 1).

Access to the source code is a precondition for this. The freedom to Remix
redistribute copies so you can help your neighbour (freedom 2).

The freedom to distribute copies of your modified versions to others Redistribute
(freedom 3).
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Item 11: The Cost Structure of MOOCs

Weller’s description can be expressed using the total cost equation: the total cost of a course is
captured by the equation TC(N) = F+V*N, where F is the fixed cost of development, V*N denotes
the variable costs and N is the number of students enrolled. For TC(N) = 0, it must hold that F =

0 and V*N = 0 (since we hope for a large N). For MOOC:s, it has been argued that F = 0 because
the courses were “already there,” so development costs could be treated as zero. To the extent
that a bit of “scrubbing” had to be done (Weller, 2014, p. 79), some philanthropic foundations were
willing to help. The delivery costs in traditional DE are largely variable costs (V*N) and often
relate to STI. For V*N to be zero in a MOOC, the variable cost per student (V) needs to be zero;
this requires a design decision to avoid all forms of personalised STL

minimal — zero, if possible.

The overarching requirement for MOOC:s is to keep V.
For V =0, the total cost equation is TC

MOOC wooc(N) = F
and is depicted by a graph parallel to the x-axis.

vooc The total cost function is a constant

It can easily be shown that, rather quickly, the total cost of a DE course surpasses the total

cost of a MOOC (because V, > 0, often substantially so). It seems that the cost advantage is
unequivocally on the side of MOOCs. The snag is that the cost comparison ignores that MOOCs
do not generate revenue streams, whereas DE courses do.

'00.000 —
s TCre

$450.000

$400.000 TCrooc /\\!7:

$350.000 ﬁv’—

$300.000 / - — D
$250.000 / .
$200.000 / ——TCMOQC
$150.000

/ BEP =450
5100.000 - /7
$50.000

e —

Figure A9. MOOC cost structure
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Compare a traditional DE course and a MOOC and find the BEP.
TC, = $30,000 + $600*N

We assume that V = 0. Therefore:

MOOC

TC = $300,000.

MOOC

Then the BEP between the two delivery methods is

Fuooc —Fp _ $300000 —$30000
Ve $600

BEP = =450

Figure A10. Comparison of the BEP for a traditional DE course and a MOOC

Item 12: Scalability: Automation or Crowdsourcing?

Primary Goal

Make learning as scalable,
economically viable, and
effective as possible

Make learning as scalable,
economically viable, and
effective as possible

Primary Means of
Achieving Goal

Automation: Design to
remove humans from
the loop

Collaboration: Design to
bring humans into
the loop

Source: Wiley (2003).

The design choice of how to keep V = 0 corresponds to an internal differentiation between
cMOOCs (connectivist MOOCs) and xMOOCs (transmissive MOOCs). cMOOCsSs courses are
designed as platforms for peer support and do not require individualised attention from the
teacher (Siemens, 2010). Hence, V = 0 in cMOOC:s is achieved by a design decision to rely on peer
networks (also known as crowdsourcing). In xMOOCs, course design relies on automation. Put
another way, xMOOC:s are predicated on SCIL, whilst cMOOCs rely on SSIL

The distinction between xMOOCs and cMOOCs recalls Wiley’s “coming collision between
automated instruction and social constructivism.” The shared goal is low-cost scalability. Whilst

xMOOCs aim at removing humans from the loop, cMOOCsSs bring humans into the loop at no

cost to the institution.

THE IMPACT OF ICT ON THE COSTS AND ECONOMICS OF DISTANCE EDUCATION




Item 13: Comparing Cost Structures: Traditional DE, Online DE and MOOCs

We can capture differences between the cost-structures of traditional DE, online DE and MOOCs
in the following equations:

Traditional DE | TC(N) = F + V*N Usual total cost function

Online DE SV designates the variable cost per student in the
TC(N)=F + {SEV+ V} *N | online class model, the impact of which is moderated
by class size, G.

MOOCs TCN)=F+D MOOCs need to keep the variable cost per student
zero; nevertheless, there are delivery costs, but these
are recurrent fixed costs rather than variable costs.

Item 14: MOOCs Business Models

The Chronicle of Higher Education gained access to a Coursera document in which possible
monetisation strategies were considered (the URL is available in Young, 2013). They included: (i)
certification, (ii) secure assessment, (iii) employee recruiting, (iv) employee/university screening,
(v) human-provided tutoring or manual grading, (vi) a corporate university enterprise model,
(vii) sponsorship and (viii) tuition fees. We comment on the most important ones.

Certification: Many MOOCs providers charge students for a certificate (sometimes called a badge).
Assuming that Coursera charges USD 10 for a certificate (as Coursera considered; see Young,
2013), and assuming a ten per cent completion rate (which is in the range reported in Hollands &
Tirthali, 2014a, p. 42), then a course with 100,000 students will bring in USD 100,000 (100,000*10%
=10,000; 10,000*USD 10 = USD 100,000). The demand for such certificates is likely to depend

on their credibility. Two policy options suggest themselves: improve the articulation of badges
with HE credits, or even get MOOCs accredited. There are several alternatives. One is including
MOOC:s in the process of screening for admission for access to conventional HE; Young reported
that MIT uses successful completion of MITx, a MOOC offered by MIT, when screening MIT
applicants (Young, 2015). Alternatively, MOOCs badges could be marketed directly to employers.
So far, the awareness of MOOCs amongst employers is limited; in the sample studied by Walton
Radford et al., there were only a few cases where successful completion of MOOCs was used

or had even been considered during recruitment; however, in principle, employers seem open

to taking MOOC badges into account (Walton Radford et al., 2014). For now, HE degrees are a
low-cost and convenient screening mechanism for employers and seemed to be preferred: “EdX
found that linking employers with MOOC learners was not successful and that ‘existing HR
departments want to go for traditional degree programs and filter out nontraditional candidates’
(Kolowich, 2013d)” (Weller, 2014, p. 133). Badges may be accepted if badge-holders accept lower
entrance salaries.

Employee recruitment: This is probably the idea closest to a Web 2.0 business model. O'Reilly
created the term for a peculiar sort of business model that weathered the Internet crisis of
2000/2001, such as was implemented by Google or YouTube (O'Reilly, 2005). In such models, the
provider offers, for free, an Internet-based service that is highly attractive to many users (such
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as searching the Web). The free service (in the case of Google, searching the Internet) creates a
stampede of interested users who leave digital traces, which the service provider utilises to
place advertisements targeted at the user, charging the advertising client for the placement of
these ads.

The throng of people seeking to enrol in MOOCs shows that there is an audience which may
be of interest to third parties. Coursera considered this option, and Young mused that
“students taking a free course from Stanford University may eventually be barraged
by banner ads or promotional messages” (Young, 2013). An alternative to placing ads
is offering “head-hunting services” to human resource departments (as third parties).
This model has been tried by Coursera and Udacity: “a bunch of companies, including
Google, are sponsoring Udacity courses and regularly cream off the top-scoring students
and offer them jobs” (Cadwalladr, 2012). It seems that the model was discontinued,
possibly for practical and ethical reasons. Hollands and Tirthali concluded: “Revenue
increases . . . from matchmaking or training services for employers currently appeared
to be purely aspirational” (Hollands & Tirthali, 2014c, p. 10).

Tuition fees: The last option is the most conventional but almost the only realistic one. In this

case, the private for-profit providers of MOOCs turn themselves into large-scale, low-cost DE
providers. Udacity has taken that route already: the online academy charges USD 200 per student
per month. With enrolment levels that can exceed 70,000 (indicated on the course website),
Udacity is likely to make a handsome profit, even though fee administration comes with a
different array of costs, which is difficult to handle. They may offer DE at a lower cost, as long

as they can attract the numbers and capture economies of scale. This would especially be an
option for early entrants (such as Coursera and Udacity), which visibly retain their alliances with
prestige institutions. However, MOOCs as a mass phenomenon will, if they catch on, eventually
lead to market fragmentation. As long as we have worldwide about 1,100 MOOCs (Daniel, 2014, p.
3) with (on average) tens of thousands of students in total, we will have a different dynamic than
if we have ten thousand MOOCs with thousands of students in each.

Item 17: Reasons to Offer MOOCs

Hollands and Tirthali have asked why universities continue to offer MOOCs and whether they
have a business model that assures sustainability. Whilst MOOCs are offered for free to the
student, “there are no free lunches,” and institutions offering MOOCsS incur large costs. Why
should they do so? Hollands and Tirthali (2014c) investigated this question and identified six
major goals: (i) extending reach and access, (ii) building and maintaining brand, (iii) improving
educational outcomes, (iv) achieving innovation in teaching and learning, (v) conducting
research on teaching and learning, and (vi) improving economics by reducing costs or
increasing revenues.

(i and ii) Extending reach and access; building and maintaining brand: The two first aims are similar in
character: they increase the visibility of the institution for a national or global audience. Daniel
reported that the new vice chancellor of The Open University, when asked why the institution
had launched FutureLearn, replied that “no amount of money could have bought the Open
University the leadership role that it is now playing in the UK” (Daniel, 2014, p. 4). FutureLearn is
now a consortium of the top 25 UK universities.
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(iii to v) Improving educational outcomes; achieving innovation in teaching and learning; and conducting
research on teaching and learning: These aims are all related to instructional quality. This is

indeed a large field, but it could be subsumed under one overarching question: “To what extent
can HE quality be achieved without STI?” There are two big fields of research: (a) leveraging
information technology to increase effective peer support, including peer assessment, and (b)
using automation, including in assessment, to minimise the need for STI. This nicely tallies with
the tendencies we observe generally in the online DE discourse. Fields of research that attract
significant attention in this context include big data and learning analytics.

(vi) Improving economics by reducing costs or increasing revenues: Interestingly, the institutions
reported “at least partial success in achieving each of these goals except for improving economics”
(Hollands & Tirthali, 2014c, p. 1; emphasis added). One option is to allow badges earned for
successful completion of MOOCs to be turned into institutional credits for individuals willing to
enrol at the institution as fee-paying students.

Item 18: Access to the Internet or Mobile Broadband

The situation is worse in the least-developed countries (LDCs). Mobile broadband subscription
rates are much higher in the developing world; however, the situation in Africa and the LDCs
does not suggest that either Internet or mobile broadband would broaden access to education in
Africa or the LDCs (ITU, 2015).

Table A5

Comparison of Internet Access and Broadband Subscriptions by Economic Development

Househaolds with Individuals with Mobile broadband

Internet access (%) Internetaccess (%) subscriptions (%)
Developed world 81.3 82.2 86.7
Developing world 34.1 35.3 89.1
Africa 10.7 20.7 17.4
LDCs 6.7 9.7 12.1

Source: Based on ITU (2015)

According to our own experience in South Africa, prices for reasonably good second-hand
laptops range between ZAR 4,000 and 8,000 (roughly USD 300-600); for similar prices,
smartphones are available. However, this is a third to a half of the average monthly salary of
ZAR 14,911 (USD 1,100), and data vouchers cost approximately another ZAR 800 (USD 60).

The proportion of the minimum wage represented by the broadband Internet access tariff varies
from 6.75 per cent in South Africa to 59.96 per cent in Mali.

Consider Table A6 and assume that your willingness to pay (WTP) is 6.75 per cent of your
monthly income. Whilst the percentage seems low, it means that a person earning USD 2,500
per month would pay USD 169 per month for Internet access. This would be very high in the
U.S. or European contexts. The calculations in the table relate this percentage to different wage
categories in South Africa.
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Table A6

Broadband Internet Access Tariffs as a Proportion of Different Wage Levels in South Africa

Ex.
Min® |Rate’ |Min Tels | Tel

World Bank poverty

line 320 0.07 22| 6.75% 22 2

National poverty line 959 0.07 67| 6.75% 65 5|750 MB 65| 4,55
Statutory minimum

wage 1,284 0.07 90| 6.75% 87 6| 750 MB 65| 4,55
Living wage 3,030 007| 212|6.75%| 205 14| 3GB| 225| 1575
Low-skilled wage 2,000 007| 140|6.75%| 135 9| 1.5GB| 125| 875
Medium-skilled wage 5,500 0.07| 385|6.75%| 371 26| 3GB| 225| 1575
High-skilled wage 11,000 007| 770|6.75% | 743 52| 15GB| 905| 63.35
World Bank poverty

line 1,410 0.07 991 6.75% 95 71750 MB 65| 4.55
Living wage 8,580 0.07| 601|6.75%| 579 41| 75GB| 505| 35.35
Typical living wage 8,850 007 | 620|6.75% | 597 42| 75GB| 505| 35.35

Based on http://www.mywage.co.za/main/salary/cost-of-living-survey/world-map-living-wages

@ Individual: This portion of the table refers to individual salaries.

°ZAR/m = ZAR per month, where ZAR is the South African Rand.

¢ WTP = willingness to pay.

9 MB and GB refer to megabyte and gigabyte, respectively.

¢ Min = minimum,; the table offers maximum and minimum income categories per month in ZAR. Categories include “living
wage” and statutory wage; in the table, we refer to the minimum option only.

f Exchange rate between ZAR and USD.

9 We refer to Telcom price ranges; Telcom is an Internet provider in South Africa (see http://mybroadband.co.za/news/
broadband/73994-new-telkom-mobile-broadband-deals.html).

The figures are rather complicated to calculate, as minimum wages vary with occupational
branches (e.g., whether you work in agriculture or in mining), and Internet access comes in
different price packages. If we take the statutory minimum wage, and you wish to spend no more
than 6.75 per cent of your wage on Internet access, then you can spend only ZAR 80, and you will
get only 750 MB of data per month.
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Item 19: Internet vs. Mobile

Figure All includes four graphs. The first shows the decline in fixed-line telephony within a
selected group of countries, which includes developed middle-income and low-income countries;
it shows that the fixed telephone is in decline. The second graph shows that developing countries
have difficulties with wired infrastructure. Even in the USA, wired broadband subscribers are
below 30 per cent.? In developing countries (including middle-income ones), the uptake is under
five per cent. The third chart shows that in spite of this, the percentage of Internet users is much
higher in developed than in developing countries.

However, the real eye-opener is the fourth chart, which shows that the percentage of mobile
cellular subscriptions in many developing countries is higher than in the developed world; even
in one of the least developed countries, such as Madagascar, the level of subscription is close to
40 per cent.

The percentage of fixed (wired)-broadband Internet access also remains comparatively low even
where Internet penetration is high. The most compelling story is that of universal access (mobile
cellular, Figure A11[d]) whilst the percentage of Internet users is below 50% (Figure Al11[c]).
Playing around with the ITC-Eye interactive graphics forcefully demonstrates the dynamics

of the spread of mobile devices; no wonder Bornman refers to this as the “mobile miracle”
(Bornman, 2012, p. 278).

% Note that the y-axes in the different charts have different scales.
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