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ABSTRACT

The over-exaggeration of technology’s role in education has dominated the landscape
of research, often resulting in the negligence of other important issues. This article
critiques opennessintechnology-based education fromthe perspective of sustainability,
put more specifically, cost-effectiveness and accessibility, both of which have direct
impact on sustainable openness. It first reviews the purpose of using technology in
education advocated in strategy documents, namely using technology to break the
iron triangle of access, cost, and quality, hence increasing openness in high-quality
education. It contends that technology-based education cannot be sustainably open
without both cost-effectiveness and accessibility. Nevertheless, sustainable openness
is an under-researched theme according to the findings from a review of 3,059 primary
studies conducted in this article. The article then goes on to rethink sustainable
openness in the digital age, arguing that technology-based education should be cost-
effective to educational institutions and students alike and cater for socio-economic
diversity and disparity, among other things, to ensure sustainable openness to all. It
concludes by calling for a critical approach to researching technology-based education
with the aim of achieving high quality, cost-effectiveness, and accessibility at the same
time and opening up education to all.
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INTRODUCTION

In the past century, generation after generation of educational technology researchers and
practitioners has felt it incumbent upon them to improve education by integrating technology
into classrooms. Cuban (1986) drew our attention to this persistent pursuit some forty years
ago which has picked up momentum ever since as more and more advanced technologies have
emerged with new promising affordances for high-quality education. The belief in the role of
technology in enhancing teaching and learning has even been translated into national policies
(Munro, 2018; Xiao, 2019). It is the norm for countries, both developed and developing, to
have “a detailed ‘educational ICT strategy’ based around the broad aim of guiding educational
institutions to use digital technology in their teaching and learning” (Selwyn, 2011, p. 25)
and the assumption is rarely challenged that digital technologies should be integrated into
daily teaching practice (Borokhovski et al., 2022). Therefore, demonstrating positive impacts
of “new” technologies on education seems to have been an overwhelmingly prevalent goal
of educational research despite repeated failures to deliver these promises in practice (Bulfin,
Henderson & Johnson, 2013; Prinsloo, 2018; Reeves & Lin, 2020).

The role of technology in education goes beyond enhancing quality. Technology in education
often connotes positive meanings such as innovation (Marshall, 2010), modernization (Munro,
2018), progress and transformation (Selwyn, 2011), leading to the dominance of technological
inevitabilism (Zuboff, 2019) in both the discourse and mindset of the educational (technology)
community and society at large. Technology in education is even framed as the “only option” for
fixing educational problems (Gilbertson et al., 2023) whose legitimacy was further consolidated
by the COVID-19 pandemic (D. Clark, 2023). Inequitable access to (quality) education is a long-
existing education problem to which technology seems to be universally embraced as an
effective solution, if not the only option.

In summary, the use of technology in education appears to be indispensable to educational
institutions in the twenty-first century or the so-called digital age. The more cutting-edge the
technology is that an educational institution uses in teaching and learning, the more likely it is
to accomplish its mission by enhancing its educational quality and providing more educational
opportunities for more people. This seems to be a consensus among educational stakeholders.
Against this backdrop, many educational institutions and in fact countries are determined to
be ahead in the technology race, “to be leaders of change and be highly competitive in their
domain” (Benavides et al., 2020) while some may jump on the bandwagon simply for fear of
missing out and being tagged with a derogatory label.

The purpose of this reflectionis to critique sustainable openness in technology-based education,
an issue which is of theoretical and pragmatic relevance, not only pedagogically but also
societally, on the macro (national and/or global), meso (institutional), and micro (individual
learners) levels (Zawacki-Richter, 2009; Zawacki-Richter & Anderson, 2014) in that it is sure to
shape the evolution of the educational ecosystem. In this article, an educational innovation is
defined as sustainably open if it enables equity in access to education with cost-effectiveness for
stakeholders at all levels, i. e. macro, meso, and micro levels, so that it continues to be feasible
long after the initial attempt rather than just serves as a one-off, short-lived intervention.

The rest of this critique first makes a case for openness in education and reviews the purpose
of technology in education from the policy perspective, arguing that there is no sustainable
openness to speak of without cost-effectiveness and accessibility. It then presents results in
relation to the sustainability of technology-based education as a research theme from literature
reviews. The sustainable openness issue is critiqued in the wider socio-economic context before
implications for future research are discussed.

WHY OPENNESS IN EDUCATION?

According to Bozkurt and Stracke (2023), “openness in education strives to shape education into
its ideal form by advocating a range of values and principles that would lead to equity and social
justice in education by positioning human-centred approaches at the core of its practices” (p.32).
This view aligns with the conceptualization of education as a human right in that it “shall be
directed to the full development of the human personality and to the strengthening of respect
for human rights and fundamental freedoms” (United Nations, 1948, p.11). Therefore, openness,
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or equity in access is essential to ensuring that everyone has the right to quality education. In
this, technology is often assigned an important role in reducing and even eradicating “learning
poverty”, especially in less or under-developed regions and countries (\World Bank, 2020) and in
relation to people with disabilities (Rice, 2010). However, to what extent technology can deliver
the goal of equitable education depends, in a sense, on how cost-effective technology-based
education is. On the other hand, unless it is cost-effective and accessible, it is hardly sustainable.
Therefore, this critique is intended to find out how well sustainable openness in technology-
based education has been explored in previous research.

Selwyn (2011) raises a series of thought-provoking, inspiring questions in his critique of the
relationship between technology and education, including

Why do we really need technology in education? Are digital technologies essential
to supporting effective forms of education in the twenty-first century? What do
digital technologies allow to happen in education that could not otherwise happen?
(p-38) ... Do digital technologies really offer a better way of organizing and providing
educational opportunities? (p.147).

There is too much talking but too little thinking about these key issues, as Selwyn (2011) aptly
observes (also see Xiao, 2023). At the heart of these questions lies the sustainable openness
in technology-based education. Given the pervasiveness of technology in education and the
increasing cost incurred as a result, it is high time to examine whether and how well, if any,
sustainable openness in technology-based education has been adequately considered in the
literature. This inquiry is imperative, especially against the backdrop of global austerity, even if
technology can increase learning gains as popularly assumed.

WHAT IS TECHNOLOGY IN EDUCATION FOR?

Low-cost public provision of education is essential to increasing openness in education. A
typical example is the traditional open and distance education model whereby technology
is successfully used to provide high-quality education to people who cannot go to university
otherwise, increasing access at low cost without undermining quality (Daniel et al., 2009). Low
cost, high quality,and wider access are echoed in many technology-based education documents
as benefits for introduction of technology into education. For example, in addition to ensuring an
equitable education for people with disabilities, UNESCO Institute for Information Technologies
in Education identifies six key reasons for integrating Information and Communications
Technology (ICT) into education, namely the social rationale (preparing students to survive in
society), the vocational rationale (preparing students for future jobs), the pedagogical rationale
(enhancing teaching and learning), the catalytic rationale (driving educational change), the
cost- effectiveness rationale (reducing costs of education), and the information technology
industry rationale (promoting IT industry) (Butcher, 2014; also see Rice, 2010). The essence
of the first four rationales is provision of high-quality education and cost-effectiveness is also
highlighted as an independent rationale although only a special subgroup of the disadvantaged
cohort is targeted at in terms of access (but not as an independent rationale). The World Bank
(2018) lists seven possibilities that technology may offer for education which, likewise, embody
the pursuit of low cost, high quality, and wider access. These three factors are reiterated in a
later document in which the World Bank states that it

supports the appropriate, cost-effective use of EdTech at all levels of education and
supports countries in expanding access and improving quality, both inside and out of
the classroom - so that education reaches all students (World Bank, 2020, p. 6).

Breaking the iron triangle of access, cost, and quality is also a frequent theme of national or
institutional technology-based education strategies. For example, Munro’s (2018) analysis
of 13 digital teaching and learning strategies formulated by government departments and
non-departmental public bodies in the United Kingdom (UK) between 2003 and 2013 shows
that facilitation of global provision, cost saving, enhancement of quality, and more choices
for learners are among the leitmotivs running through these documents. It is the same case
with national strategies in China (Xiao & Zhang, 2022) and many other countries (Marin et al.,
2022). At a meso level, enhancing quality and improving access are top drivers for technology
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in education according to surveys of UK higher education institutions (HEI) in 2003, 2004, 2008,
and 2010, although reducing costs remains one of the lowest ranked drivers in all the four
surveys (Browne et al., 2010). In the case of Chinese HEIs, it is the access dimension that is
relatively understated in their development plans (Xiao, 2019).

Russell’'s (1999) No Significant Difference Phenomenon is often drowned by the hype
surrounding the learning gains brought by technology in education or mainly cited to justify
distance education. If we look at Russell’s study from a different angle, we may also use it
to challenge the effectiveness and necessity of technology-based education: If there is no
significant difference, why bother using technology? There are other studies which set out to
verify this effectiveness by reviewing relevant primary studies. For example, R. Clark (1983)
reviews meta-analyses and other studies of the impact of media on learning, reaching the
conclusion that “there are no learning benefits to be gained from employing any specific
medium to deliver instruction” (p. 445). It may be that neither the “significant difference” nor
“no significant difference” conclusion is completely objective due to the possible disparity in the
criteria adopted for the review. Perhaps, this is why

for every large-scale study or “meta-study”... that concludes that technology use can
be associated with improvements in learning performance, there are many others
that find no difference, or even a negative relationship (Selwyn, 2011, p. 85).

Therefore, we may justifiably claim that the influence of technology on learning is at best
mixed. For example, a rigorous review of the Adaptive Learning Market Acceleration Program
(ALMAP) initiated by the Bill & Melinda Gates Foundation shows that adaptive courseware has
mixed effects on student outcomes (Yarnall et al., 2016).

If there is no significant difference in quality between technology-based education and non-
technology-based education, the cheaper option will increase access. Even if technology-based
education can bring greater learning gains, it cannot increase access unless it is more cost-
effective than non-technology-based education. Nevertheless, if technology-based education
is not as effective as non-technology-based education or even produces adverse effects on
learning, it should not be advocated at all even if it is more cost-effective and accessible. In a
word, there is no point in using technology for the sake of technology; quality, cost, and access
are key to sustainable openness in technology-based education. Therefore, it is of relevance to
explore how well the factors of cost-effectiveness and accessibility are integrated into research
on technology-based education.

TO WHAT EXTENT IS SUSTAINABILITY A THEME FOR PREVIOUS
RESEARCH?

In 2022, the Commonwealth of Learning published a book entitled “Technology Application in
Teaching and Learning: Second-Order Review of Meta-Analyses” which “summarises how the use
of technology affects learning (achievement outcomes) in three different educational settings:
in-class, online and blended learning” (Borokhovski et al., 2022, p.1). The selection of sample
for this second-order review was made by strictly following well-designed criteria in hopes of
ensuring comprehensiveness and representativeness. Altogether, 113 meta-analyses published
from 2000 onwards were included in Borokhovski et al. (2022). To find out to what extent
sustainability, or put more specifically, cost and access, is a topic for previous research, I set
out to look for the answer from the primary studies covered by these meta-analyses. With five
meta-analyses failing to provide a list of sample and another two not appearing on the reference
list, hence unable to be retrieved, there were 106 meta-analyses left as sources of my sample.

These 106 meta-analyses include 4,652 primary studies but with 1,045 duplicates. I searched
for the remaining 3,607 studies one by one. When the collection was done, I read the abstract
of each work to identify the purpose(s) of the study, judging whether cost-effectiveness
and/or accessibility were considered in the study. If the abstract was not information-rich
enough, I read the full text to find the answer. In this process, 321 abstracts were found to
lack the information needed but their full texts were unavailable and another 227 publications
turned out to be irrelevant. Some of these irrelevant studies were not about learning gains
or technology-based education, some were about conceptual research, theory/model/
framework-building, and software/tool development, and some were summaries or reviews of
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previous studies while others were published in languages other than English. In the end, 3,059
primary studies constitute my sample (see Figure 1). Published between 1969 and 2022, these
works span over five decades whose authors were affiliated to institutions in 70 countries,
including developed, developing, and under-developed countries across six continents: Africa,
Asia, Australia/Oceania, Europe, North America, and South America.

‘ 106 meta analyses ‘

/

‘ 4,652 studies }—-‘ 1,045 duplicates ‘

‘ 3,607 studies }——» 321 incomplete
l abstracts with full

‘ texts unavailable
227 irrelevant
studies

\ 3,059 studies

Slightly over 1% (n = 32) of the studies took cost-effectiveness into consideration in the research
designs and slightly over 7% (n = 224) aimed at widening access/increasing equity with nine
of them intended to achieve both cost-effectiveness and accessibility. For example, McNally et
al. (2016) reported “on the use of digital technology to improve outcomes for disadvantaged
children” in the UK (p. 4). For both the ICT and non-ICT treatments, “the impact for children
eligible for free school meals and children with below average pre-test outcomes was larger
than for all pupils” while the costs over three years were £25.56 and £25.47 per pupil for the ICT
and non-ICT treatments respectively (McNally et al., 2016, p. 4). This suggests that there was
hardly any difference in cost between the two treatments and that the ICT treatment led to
greater learning gains. However, it is not known whether the technology needed was accessible
to the disadvantaged pupils if their parents had to pay the cost. The nine “cost-effectiveness
cum accessibility” studies were conducted in the contexts of both less developed countries
(Abrami et al., 2014; O’Donovan et al,, 2016; Worth et al., 2018) and developed countries
(Jewett, 1998; McNally et al., 2016; Muta et al., 1997; Nicolson et al., 2000; Rouse & Krueger,
2004). It is worth noting that the technology-based model is not always found to be the more
cost-effective one. For example, McClendon and McArdle (2002) came to the conclusion that
the lecture model of instruction was the most cost-effective. As for the “access” studies, their
subjects of study were mainly low academic achievers or students with learning difficulties
(for example, Burns et al., 2012), urban students from low socio-economic backgrounds (for
example, Comaskey et al., 2009), rural students (for example, McBride & Lewis, 1993), students
with disabilities (for example, Bailey et al,, 2016), students from indigenous (for example,
Wolgemuth et al,, 2011) or migrant families (for example, Troia, 2004), and distance students
(for example, Hammond, 1997).

It is noteworthy that the issue of cost is examined only from the perspective of educational
providers. None of the studies investigated the costs which students (and their families) had
to bear when technology-based education was implemented. So even if a technology-based
intervention was found to be cost-effective for educational providers as compared to the
traditional non-technology delivery, it might not contribute to openness in the true sense.

This dearth of research into the cost and access issues of technology in education is also echoed
by other systemic literature reviews. Cost, access, and equity do not appear as research themes
in the concept map of five decades of educational technology research published in the British
Journal of Educational Technology (BJET) (Bond et al,, 2019) and of 40 years’ publications of
Computer & Education (C&E) (Zawacki-Richter & Latchem, 2018). This scarcity is also confirmed
by other systemic reviews of publications in educational technology journals, including the
Australasian Journal of Educational Technology (2013-2017) (Bond & Buntins, 2018), the
International Journal of Educational Technology in Higher Education (2004-2017) (Marin et al.,
2018), the Turkish Journal of Online Education Technologies (2012-2018) (Erdem Aydin et al.,
2019), as well as Educational Technology Research & Development, Educational Technology &
Society, Journal of Computer Assisted Learning, BJET and C&E (2000-2009) (Hsu et al., 2012).
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Given the above findings, we may come to the conclusion that cost and access have not been
as deeply researched as they should be. In other words, sustainable openness in technology-
based education merits greater research interest and attention.

RETHINKING OPENNESS IN (TECHNOLOGY-BASED) EDUCATION
IN THE DIGITAL AGE

Assuming that technology in education can increase learning gains, there are many meaningful
research questions which can only be answered by taking cost and access into account. For
example, can it reduce costs both for educational institutions and students? Is technology-
based education more accessible than non-technology-based education? Is high-tech-based
education more equitable than low-tech-based education?

There is little doubt that the high cost of technology in education remains a challenge not only
for governments and educational institutions but also for students, especially when it comes
to cutting-edge technologies such as Augmented Reality (Echeverria et al., 2012), explainability
artificial intelligence (Antoniadi et al., 2021), and ChatGPT (Vanian & Leswing, 2023), not to
mention various possible harms as a result of the production, consumption, disposal, and use
of high-tech (Selwyn, 2023). Even if governments or educational institutions can bear the cost
of technology, it is still a problem whether students and their families can afford technology-
based education. For example, online learning is not a feasible option for many Indian students
for various reasons, including low access to devices, poor connectivity, and unaffordable mobile
data. In one survey involving nearly 1,400 underprivileged households, only 24% of children in
urban areas and 8% of children in rural areas were able to study online regularly (Bakhla et al,
2021). In another large-scale survey, about 60% of public school students could not study online,
with the situation much more exacerbated for children with disabilities, over 90% of whom were
found unable to attend online classes (Azim Premiji Foundation, 2020). Huge discrepancies in
terms of access to technology and connectivity also exist in South Africa (Murris et al., 2022).
The World Bank (2018) talks up the affordances of technology for enhancing educational quality
and expanding access, especially “in fragile and conflict contexts or remote areas where teacher
support is scarce” (p. 2) but at the same time also acknowledges that “rampant inequality in
access to technology infrastructure, which includes both devices (radios, TVs, computers, laptops,
tablets, and phones) and connectivity to the Internet” is a major barrier (World Bank, 2020, p.
10). No country, no matter how developed it is, has been able to free itself from this predicament.

Unless technology-based education is affordable for educational institutions and students
alike, it is more likely to advantage the haves rather than those have-nots who need help
most. Technology in education is not necessarily conducive to access to education; its access
affordances are predicated on its affordability, among other things. Unfortunately, R. Clark’s
(1994) argument has fallen on deaf ears that “in a design science or an instructional technology,
we must always choose the less expensive way to achieve alearning goal” (p. 22). And it must also
be reiterated that the way chosen should be less expensive not only for educational institutions
but also for individual students and their families because “parents have a prior right to choose
the kind of education that shall be given to their children” (United Nations, 1948, p. 11), a right
which, unfortunately, is simply ignored in most cases. Otherwise, “giving them books, hiring
more teachers or building more schools - or even paying families to send their kids to school”
may be “educationally better” than giving kids computers, as Naughton (2005) argued sensibly
when commenting on the One Laptop Per Child project. This argument is somewhat echoed
by Mervyn et al. (2014) who reported on the impact of two government mobile-technology
initiatives in the UK which aimed to increase socially excluded citizens’ access to governmental
services, finding that provision of mobile access alone might worsen the exclusion rather than
increase equity if other factors related to these citizens were not taken into account.

When Daniel et al. (2009) advocated taking advantage of technology to break the iron triangle
of access, cost, and quality in higher education, what they had in mind was the dedicated
model of open and distance learning which targets at part-time learners who find this model of
technology-based education more economical than accessing full-time residential education
in terms of opportunity cost. In other words, it is more cost-effective or affordable for these
students. On the other hand, technology enables these educational institutions to achieve
economies of scale through large enrolment and cost-effective large-scale delivery, which
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in turn ensures the provision of funding needed for high-quality course production. Over half
a century’s practice has demonstrated its sustainable openness. Nevertheless, this model
may not work for other educational institutions whose students study full time and may find
technology-based education less desirable in terms of cost, including opportunity cost. Should
this be the case, there is hardly any sustainable openness to speak of.

We are now living in a digital age. Nevertheless, this does not mean that only high-tech has a role
to play in ensuring that everyone has the right to high-quality education. It is not a “the newer,
the costlier, the better” logic. Whether technology in education can enhance quality, reduce
cost, and expand access depends on for what, to whom, how, and which technology is actually
used; technology is neither the best nor the only silver bullet when it comes to providing high-
quality education for all. Given the diversity of and disparity in the socio-economic conditions
of educational institutions and students in different countries, in different areas of a country or
even within an areq, there is no one-size-fits-all approach to openness in education. Sustainable
openness is a relative concept: what is a sustainable equitable education provision in one place or
to one cohort may prove to be otherwise in another or to another. All roads lead to Rome. Anideal
spectrum of openness in education should be in the form of a continuum from high-tech to low-
tech to no-tech, with many choices to cater for socio-economic diversity and disparity, among
other things, as can be seen from measures taken by governments and educational institutions
around the world to provide education during the COVID-19 pandemic (Bozkurt et al., 2020).

The digital age should not rule out non-digital or non-high-tech solutions to educational
problems. Sustainable openness in (technology-based) education can only be guaranteed
through the orchestration of a continuum of options from high-tech to low-tech to no-tech
rather than any single mode. Sustainable openness in this sense should be aimed for in all
efforts to realize Education for All.

CONCLUDING REMARKS: TOWARDS A PRACTICAL RESEARCH
AGENDA

The iteration of the hype-hope-disappointment cycle “is perhaps the biggest lesson to be learnt
from the twentieth century” (Selwyn, 2011, p. 59). Unfortunately, the zeal for technology
in education shows no sign of waning due to many and various reasons. In this, a research
agenda of practical relevance may be needed to cool down this obsession (Wang & Reeves,
2003; Xiao, 2023).

First and foremost, we need to be cautious of naturalizing the “mainstream” discourses
concerning technology-based education (De Freitas & Oliver, 2005) which, as pointed out
above, are predominantly associated with positive connotations such as openness, innovation,
modernization, progress, and transformation. These discourses only represent the value
propositions of particular stakeholders concerned and “the portrayal of technology as a wholly
beneficial enterprise obscures other issues and inequalities” (D. Clark, 2023). The design of any
research should be out of realistic necessity with a focus on meaningful issues instead of simply
following suit. For example, what exactly is the problem that requires solving? Is there any
evidence that this problem really exists? In what ways is the use of technology essential to solving
this problem? Is there any alternative to achieving the same or even better effect than the use of
(a particular) technology? Is the proposed technology-based intervention the most cost-effective
and accessible option not only for educational institutions but also for individual students (and
their families)? In a word, all research should be of practical relevance with the aim of solving a
real problem rather than using technology for technology’s sake - solving an imagined problem.

Secondly, all stakeholders, especially those whom technology-based education is supposed to
serve in the first place, are entitled to have their say in what counts as accessible high-quality
education. Put specifically, we need to conduct more research focusing on the sustainable
openness issue, especially by involving the “disadvantaged” portion of the student population
as subjects of study. Flipping classroom is a typical case in point. It would be absurd to practice
this pedagogical approach among students who live in ghetto conditions getting by only with
bare necessities. What do the disadvantaged students really need? What barriers do they face
to accessing the same education as their peers? Is the use of technology the only option to
fix their problem? If yes, can they afford the technology used? Which technology can solve
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this problem most effectively in terms of cost and learning gains? Such questions should be Xiao 251
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important if we intend to design for scale (World Bank, 2020). openpraxis.15.3.569

Thirdly, sustainable openness in technology-based education is also related to students’ social
and cultural factors (Kuhn et al., 2023). Simply providing access to technology may not be able to
enable sustainable openness because technology itself, technological applications, and education
are all culturally loaded (Xiao, 2023). A particular technology-based intervention may work for the
disadvantaged in one country but not in another (Murris et al., 2022). For example, technology-
enhanced autonomous learning may prove to be effective in an individualist culture but less so
in a collectivist culture. It is the same case with computer-supported collaborative learning. The
pedagogy needs refining when these interventions are administered in different cultural contexts.
What is the students’ typical learning culture? How is the role of a student defined? How is the
role of a teacher defined? How is the student-student or student-teacher relationship defined? Is
there any norm in relation to the students’ culture, religion, and even gender that may affect their
attitude to technology in education? We need to treat these issues proactively in the study design.

For technology-based education to be sustainably open, technology should not be merely the
icing on the cake, adding to the cost of education and as a result making education even more
unaffordable for those who can hardly afford education in the first place. The use of technology
in education should be justified by its contribution to access to high-quality education for all at
affordable costs for both institutions and students. Therefore, the overarching aim of research
is to find the best-value-for-money model of technology-based education, in other words,
enabling high quality, cost-effectiveness, and accessibility at the same time to materialize
openness in education in a sustainable manner.

COMPETING INTERESTS

The author has no competing interests to declare.

AUTHOR INFORMATION

Junhong Xiao is Emeritus Professor at the Open University of Shantou/Shantou Radio & Television
University, China. His current research interests cover various aspects of open, distance and
digital education. He has published widely in both Chinese and English journals.

AUTHOR AFFILIATIONS

Junhong Xiao " orcid.org/0000-0002-5316-2957
Open University of Shantou/Shantou Radio and Television University, Shantou, P. R. China

REFERENCES

Abrami, P. C.,, Wade, A., Lysenko, L. V., Marsh, J., & Gioko, A. (2014). Using educational technology to
develop early literacy skills in Sub-Saharan Africa. Education and Information Technologies, 21(4),
945-964. DOLI: https://doi.org/10.1007/s10639-014-9362-4

Antoniadi, A. M., Du, Y., Guendouz, Y., Wei, L., Mazo, C., Becker, B. A., & Mooney, C. (2021). Current
challenges and future opportunities for XAL in machine learning-based clinical decision support
systems: A systematic review. Applied Sciences, 11(11), 5088. DOI: https://doi.org/10.3350/
app11115088

Azim Premji Foundation. (2020). Myths of online education. In Field Studies in Education. Bangalore: Azim
Premji Foundation. https://azimpremijiuniversity.edu.in/field-studies-in-education/myths-of-online-
education

Bailey, B., Arciuli, J., & Stancliffe, R. J. (2016). Effects of ABRACADABRA literacy instruction on children
with autism spectrum disorder. Journal of Educational Psychology, 109(2), 257-268. DOL: https://doi.
0rg/10.1037/edu0000138

Bakhla, N., Dréze, J., Paikra, V., & Khera, R. (2021). Locked out: Emergency report on school education in
India. Road Scholarz. https://roadscholarz.net/locked-out-emergency-report-onschool-education/

Benavides, L., Tamayo Arias, J., Arango Serna, M., Branch Bedoya, J., & Burgos, D. (2020). Digital
transformation in higher education institutions: A systematic literature review. Sensors, 20 (11),
3291. DOL: https://doi.org/10.3390/s20113291


https://orcid.org/0000-0002-5316-2957
https://orcid.org/0000-0002-5316-2957
https://doi.org/10.1007/s10639-014-9362-4
https://doi.org/10.3390/app11115088
https://doi.org/10.3390/app11115088
https://azimpremjiuniversity.edu.in/field-studies-in-education/myths-of-online-education
https://azimpremjiuniversity.edu.in/field-studies-in-education/myths-of-online-education
https://doi.org/10.1037/edu0000138
https://doi.org/10.1037/edu0000138
https://roadscholarz.net/locked-out-emergency-report-onschool-education/
https://doi.org/10.3390/s20113291

Bond, M., & Buntins, K. (2018). An analysis of the Australasian Journal of Educational Technology 2013~
2017. Australasian Journal of Educational Technology, 34(4), 168-183. DOI: https://doi.org/10.14742/
ajet.4359

Bond, M., Zawacki-Richter, 0., & Nichols, M. (2019). Revisiting five decades of educational technology
research: A content and authorship analysis of the British Journal of Educational Technology. British
Journal of Educational Technology, 50 (1), 12-63. DOI: https://doi.org/10.1111/bjet.12730.

Borokhovski, E., Tamim, R., & Pickup, D. (2022). Technology application in teaching and learning: Second-
order review of meta-analyses. British Columbia: Commonwealth of Learning (COL). DOI: https://doi.
org/10.56059/11599/4069

Bozkurt, A., Jung, L, Xiao, J., Vladimirschi, V., Schuwer, R, Egorov, G., Lambert, S. R, Al-Freih, M., Pete,
J,, Olcott Jr. D,, et al. (2020). A global outlook to the interruption of education due to COVID-19
pandemic: Navigating in a time of uncertainty and crisis. Asian Journal of Distance Education, 15(1),
1-126. DOLI: https://doi.org/10.5281/zenod0.3878572

Bozkurt, A., & Stracke, C. M. (2023). The shift toward openness in education and the implications for
learning ecosystems and ecologies. In D. Otto, G. Scharnberg, M. Kerres & O. Zawacki-Richter.

(eds.), Distributed learning ecosystems (pp. 31-46). Springer VS, Wiesbaden. DOI: https://doi.
org/10.1007/978-3-658-38703-7_3

Browne, T., Hewitt, R., Jenkins, M., Voce, J., Walker, R., & Yip, H. (2010). 2010 survey of technology
enhanced learning for higher education in the UK. Universities and Colleges Information Systems
Association. https://www.ucisa.ac.uk/-/media/Files/UCISA/Publication-files/Surveys/TEL-surveys/TEL-
survey-2010_FINAL.pdf

Bulfin, S., Henderson, M., & Johnson, N. (2013). Examining the use of theory within educational
technology and media research. Learning, Media and Technology, 38(3), 337-344. DOL: https://doi.org
/10.1080/17439884.2013.790315

Burns, M. K., Kanive, R., & DeGrande, M. (2012). Effect of a computer- delivered math fact intervention
as a supplemental intervention for math in third and fourth grades. Remedial and Special Education,
33(3): 184-191. DOLI: https://doi.org/10.1177/0741932510381652

Butcher, N. (2014). Technologies in higher education: Mapping the terrain. UNESCO Institute for
Information Technologies in Education. https://iite.unesco.org/pics/publications/en/files/3214737.pdf

Clark, D. (2023). The construction of legitimacy: A critical discourse analysis of the rhetoric of educational
technology in post-pandemic higher education. Learning, Media and Technology. DOI: https://doi.org/
10.1080/17439884.2022.2163500

Clark, R. E. (1983). Reconsidering research on learning from media. Review of Educational Research, 53(4),
445-449. DOIL https://doi.org/10.3102/00346543053004445

Clark, R. E. (1994). Media will never influence learning. Educational Technology Research and
Development, 42(2), 21-29. DOI: https://doi.org/10.1007/BF02299088

Comaskey, E., Savage, R., & Abrami, P. C. (2009). A randomized efficacy study of web-based synthetic
and analytic programmes among disadvantaged urban kindergarten children. Journal of Research in
Reading, 32(1), 92-108. DOL: https://doi.org/10.1111/].1467-9817.2008.01383.x

Cuban, L. (1986). Teachers and machines: The classroom use of technology since 1920. New York: Teachers
College Press.

Daniel, J., Kanwar, A., & Uvalié-Trumbié, S. (2009). Breaking higher education’s iron triangle: Access, cost,
and quality. Change: The Magazine of Higher Learning, 41(2), 30-35. DOI: https://doi.org/10.3200/
CHNG.41.2.30-35

De Freitas, S., & Oliver, M. (2005). Does e-learning policy drive change in higher education?: A case study
relating models of organisational change to e-learning implementation. Journal of Higher Education
Policy and Management, 27(1), 81-96. DOI: https://doi.org/10.1080/13600800500046255

Echeverria, A., Améstica, M., & Gil, F., Nussbaum, M., Barrios, E., & Leclerc, S. (2012). Exploring different
technological platforms for supporting co-located collaborative games in the classroom. Computers
in Human Behavior, 28(4), 1170-1177. DOI: https://doi.org/10.1016/j.chb.2012.01.027

Erdem Aydin, i., Bozkaya, M., & Genc Kumtepe, E. (2019). Research trends and issues in educational
technology: Content analysis of TOJET (2012-2018). The Turkish Online Journal of Educational
Technology, 18(4). http://www.tojet.net/articles/v18i4/1845.pdf

Gilbertson, A., Dey, J., Singh, P., & Grills, N. (2023). The only option? Distance learning in North India
during the COVID-19 pandemic. Learning, Media and Technology. DOI: https://doi.org/10.1080/17439
884.2023.2189734

Hammond, R. (1997). A comparison of the learning experience of telecourse students in community
and day sections. Paper presented at The Distance Learning Symposium, Utah Valley State College,
August 20. (ERIC ED 410 992). https:/files.eric.ed.gov/fulltext/ED410992.pdf

Hsu, Y.-C., Ho, H. N. J,, Tsai, C.-C., Hwang, G.-J., Chu, H.-C., Wang, C.-Y., & Chen, N.-S. (2012). Research trends
in technology-based learning from 2000 to 2009: A content analysis of publications in selected journals.
Educational Technology & Society, 15(2), 354-370. http://www.jstor.org/stable/jeductechsoci.15.2.354

Xiao

Open Praxis

DOI: 10.55982/
openpraxis.15.3.569


https://doi.org/10.14742/ajet.4359
https://doi.org/10.14742/ajet.4359
https://doi.org/10.1111/bjet.12730
https://doi.org/10.56059/11599/4069
https://doi.org/10.56059/11599/4069
https://doi.org/10.5281/zenodo.3878572
https://doi.org/10.1007/978-3-658-38703-7_3
https://doi.org/10.1007/978-3-658-38703-7_3
https://www.ucisa.ac.uk/-/media/Files/UCISA/Publication-files/Surveys/TEL-surveys/TEL-survey-2010_FINAL.pdf
https://www.ucisa.ac.uk/-/media/Files/UCISA/Publication-files/Surveys/TEL-surveys/TEL-survey-2010_FINAL.pdf
https://doi.org/10.1080/17439884.2013.790315
https://doi.org/10.1080/17439884.2013.790315
https://doi.org/10.1177/0741932510381652
https://iite.unesco.org/pics/publications/en/files/3214737.pdf
https://doi.org/10.1080/17439884.2022.2163500
https://doi.org/10.1080/17439884.2022.2163500
https://doi.org/10.3102/00346543053004445
https://doi.org/10.1007/BF02299088
https://doi.org/10.1111/j.1467-9817.2008.01383.x
https://doi.org/10.3200/CHNG.41.2.30-35
https://doi.org/10.3200/CHNG.41.2.30-35
https://doi.org/10.1080/13600800500046255
https://doi.org/10.1016/j.chb.2012.01.027
http://www.tojet.net/articles/v18i4/1845.pdf
https://doi.org/10.1080/17439884.2023.2189734
https://doi.org/10.1080/17439884.2023.2189734
https://files.eric.ed.gov/fulltext/ED410992.pdf
http://www.jstor.org/stable/jeductechsoci.15.2.354

Jewett, F. (1998). The Westnet program—SUNY Brockport and the SUNY campuses in Western New York
State: A case study in the benefits and costs of an interactive television network 1998 (ERIC Document
Reproduction Service No. ED 420 301). https://files.eric.ed.gov/fulltext/ED420301.pdf

Kuhn, C,, Khoo, S. M., Czerniewicz, L., Lilley, W., Bute, S., Crean, A., Abegglen, S. et al. (2023).
Understanding digital inequality: A theoretical kaleidoscope. Postdigit Sci Educ. DOI: https://doi.
org/10.1007/s42438-023-00395-8

Marin, V., Duart, J., Galvis, A., & Zawacki-Richter, 0. (2018). Thematic analysis of the International
Journal of Educational Technology in Higher Education (ETHE) between 2004 and 2017. International
Journal of Educational Technology in Higher Education, 15(8), 1-7. DOI: https://doi.org/10.1186/
$41239-018-0089-y

Marin, V. L, Peters, L. N., & Zawacki-Richter, 0. (2022). (Open) Educational resources around the world:
An international comparison. EdTechBooks. https://edtechbooks.org/oer_around_the_world

Marshall, S. (2010). Change, technology and higher education: Are universities capable of organizational
change? ALT-J, Research in Learning Technology, 8(3), 179-192. DOI: https://doi.org/10.1080/096877
69.2010.529107

McBride, R. 0., & Lewis, G. (1993). Sharing the resources: Electronic outreach programs. Journal for the
Education of the Gifted, 16(4), 372-386. DOI: https://doi.org/10.1177/016235329301600404

McClendon, M., & McArdle, M. (2002). Comparing alternative algebraic modalities for remedial students.
Paper presented at Chair Academy Leadership Conference, Kansas City, MO, February 28-March 2.
https://files.eric.ed.gov/fulltext/ED464658.pdf

McNally, S., Ruiz-Valenzuela, J., & Rolfe, H. (2016). ABRA: Online reading support. Evaluation report and
executive summary. Education Endowment Foundation. https://educationendowmentfoundation.
org.uk/public/files/Projects/Evaluation_Reports/EEF_Project_Report_ABRA.pdf

Mervyn, K., Simon, A,, & Allen, D. K. (2014). Digital inclusion and social inclusion: A tale of two cities.
Information Communication and Society, 17(9), 1086-1104. DOI: https://doi.org/10.1080/136911
8X.2013.877952.

Munro, M. (2018). The complicity of digital technologies in the marketisation of UK higher education:
Exploring the implications of a critical discourse analysis of thirteen national digital teaching and
learning strategies. International Journal of Educational Technology in Higher Education, 15(11).
https://link.springer.com/article/10.1186/s41239-018-0093-2

Murris, K., Scott, F., Thomsen, B. S., Dixon, K., Giorza, T., Peers, J., & Lawrence, C. (2022). Researching
digital inequalities in children’s play with technology in South Africa. Learning, Media and Technology.
DOL: https://doi.org/10.1080/17439884.2022.2095570

Mutaq, H., Kikuta, R., Hamano, T., & Maesako, T. (1997). The effectiveness of low-cost tele-lecturing.

Staff and Educational Development International, 1(2), 129-142. http://ezproxy.lib.uconn.edu/
login?url=http://search.ebscohost.com/login.aspx?direct=true&db=eric&AN=EJ572226&site=ehost-live

Naughton, J. (2005). The 100 laptop question. The Guardian, December 4. https://www.theguardian.com/
business/2005/dec/04/olpc.theobserver

Nicolson, R. I., Fawcett, A. J., & Nicolson, M. K. (2000). Evaluation of a computer-based reading
intervention in infant and junior schools. Journal of Research in Reading, 23(2), 194-209. DOL: https://
doi.org/10.1111/1467-9817.00114

0’Donovan, J., Ahn, R, Nelson, B. D, Kagan, C., & Burke, T. F. (2016). Using low-cost android tablets and
instructional videos to teach clinical skills to medical students in Kenya: A prospective study. JRSM
Open, 7(8). DOL: https://doi.org/10.1177/2054270416645044

Prinsloo, P. (2018). 2 B20174E 246 22 15 285 2] th F K 2 30 21 1 A B Wr 21 [What T heard and what T
did not hear: Reflections on the World Conference on Online Learning, Toronto, 2017]. {[E 2
&) [Distance Education in Chinal, 2, 5-11. DOIL: https://doi.org/10.13541/j.cnki.chinade.20180125.002

Reeves, T., & Lin, L. (2020). The research we have is not the research we need. Education Tech Research
Dev, 68, 1991-2001. DOTI: https://doi.org/10.1007/s11423-020-09811-3

Rice, D. (2010). ICT for inclusion: Reaching more students more effectively. UNESCO Institute for
Information Technologies in Education. https://iite.unesco.org/publications/3214675/

Rouse, C. E., & Krueger, A. B. (2004). Putting computerized instruction to the test: A randomized
evaluation of a “scientifically based” reading program. Economics of Education Review, 23(4), 323-
338. DOI https://doi.org/10.1016/j.econedurev.2003.10.005

Russell, T. L. (1999). The No significant difference phenomenon. North Carolina State University, Office of
Instructional Telecommunication.

Selwyn, N. (2011). Education and technology: Key issues and debates. London: Continuum International
Publishing Group.

Selwyn, N. (2023). Digital degrowth: Toward radically sustainable education technology. Learning, Media
and Technology. DOI: https://doi.org/10.1080/17439884.2022.2159978

Troia, G. A. (2004). Migrant students with limited english proficiency: Can fast forword language make a
difference in their language skills and academic achievement? Remedial and Special Education, 25(6),
353-366. DOLI: https://doi.org/10.1177/07419325040250060301

Xiao

Open Praxis

DOI: 10.55982/
openpraxis.15.3.569


https://files.eric.ed.gov/fulltext/ED420301.pdf
https://doi.org/10.1007/s42438-023-00395-8
https://doi.org/10.1007/s42438-023-00395-8
https://doi.org/10.1186/s41239-018-0089-y
https://doi.org/10.1186/s41239-018-0089-y
https://edtechbooks.org/oer_around_the_world
https://doi.org/10.1080/09687769.2010.529107
https://doi.org/10.1080/09687769.2010.529107
https://doi.org/10.1177/016235329301600404
https://files.eric.ed.gov/fulltext/ED464658.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Reports/EEF_Project_Report_ABRA.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Reports/EEF_Project_Report_ABRA.pdf
https://doi.org/10.1080/1369118X.2013.877952
https://doi.org/10.1080/1369118X.2013.877952
https://link.springer.com/article/10.1186/s41239-018-0093-2
https://doi.org/10.1080/17439884.2022.2095570
http://ezproxy.lib.uconn.edu/login?url=http://search.ebscohost.com/login.aspx?direct=true&db=eric&AN=EJ572226&site=ehost-live
http://ezproxy.lib.uconn.edu/login?url=http://search.ebscohost.com/login.aspx?direct=true&db=eric&AN=EJ572226&site=ehost-live
https://www.theguardian.com/business/2005/dec/04/olpc.theobserver
https://www.theguardian.com/business/2005/dec/04/olpc.theobserver
https://doi.org/10.1111/1467-9817.00114
https://doi.org/10.1111/1467-9817.00114
https://doi.org/10.1177/2054270416645044
https://doi.org/10.13541/j.cnki.chinade.20180125.002
https://doi.org/10.1007/s11423-020-09811-3
https://iite.unesco.org/publications/3214675/
https://doi.org/10.1016/j.econedurev.2003.10.005
https://doi.org/10.1080/17439884.2022.2159978
https://doi.org/10.1177/07419325040250060301

United Nations. (1948). The universal declaration of human rights. https://digitallibrary.un.org/
record/666853?In=zh_CN

Vanian, J., & Leswing, K. (2023). ChatGPT and generative Al are booming, but the costs can be
extraordinary. CNBC, March 13. https://www.cnbc.com/2023/03/13/chatgpt-and-generative-ai-are-
booming-but-at-a-very-expensive-price.html

Wang, F., & Reeves, T. C. (2003). Why do teachers need to use technology in their classrooms? Issues,
problems, and solutions. Computers in the Schools, 20(4), 49-65. DOI: https://doi.org/10.1300/
J025v20n04_05

Wolgemuth, J., Savage, R., Helmer, J,, Leq, T., Harper, H., Chalkiti, K., Bottrell, C., & Abrami, P. (2011).
Using computer-based instruction to improve indigenous early literacy in Northern Australia: A
quasi-experimental study. Australasian Journal of Educational Technology, 27(4). DOI: https://doi.
0rg/10.14742/ajet. 947

World Bank. (2018). Technology offers new possibilities for teaching and learning. https://documents1.
worldbank.org/curated/en/731401541081357776/pdf/131640-BRI-technoligies-PUBLIC-Series-
World-Bank-Education-Overview.pdf

World Bank. (2020). Reimagining human connections: Technology and innovation in education at the

World Bank. https://documents1.worldbank.org/curated/en/829491606860379513/pdf/Reimagining-

Human-Connections-Technology-and-Innovation-in-Education-at-the-World-Bank.pdf
Worth, J., Nelson, J., Harland, J., Bernardinelli, D., & Styles, B. (2018). GraphoGame Rime: Evaluation
report and executive summary. National Foundation for Educational Research. https://

educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Reports/GraphoGame_Rime.pdf

Xiao, J. 2019. “Digital Transformation in Higher Education: Critiquing the Five-Year Development Plans

(2016-2020) of 75 Chinese Universities.” Distance Education, 40(4): 515-533. DOI: https://doi.org/10.

1080/01587919.2019.1680272

Xiao, J. (2023). Critical Issues in open and distance education research. International Review of Research
in Open and Distributed Learning, 24(2), 213-228. DOI: https://doi.org/10.19173/irrodl.v24i2.6881

Xiao, J., & Zhang, J. (2022). China’s approach to digital transformation of higher education: Digital
infrastructure and (open) educational resources. In V. I. Marin, L. N. Peters, & O. Zawacki-Richter
(eds.), (Open) educational resources around the world: An international comparison (pp. 109-181).
EdTechBooks. https://edtechbooks.org/oer_around_the_world

Yarnall, L., Means, B., & Wetzel, T. (2016). Lessons learned from early implementations of adaptive
courseware. SRI International. https://www.sri.com/wp-content/uploads/2021/12/almap_final_
report.pdf

Zawacki-Richter, 0. (2009). Research areas in distance education - a Delphi study. International Review
of Research in Open and Distributed Learning, 10(3), 1-17. https://doi.org/10.19173/irrodl.v10i3.674

Zawacki-Richter, 0., & Anderson, T. (Hrsg.) (2014). Online distance education - towards a research
agenda. http://www.aupress.ca/index.php/books/120233

Zawacki-Richter, 0., & Latchem, C. (2018). Exploring four decades of research in Computers & Education.

Computers & Education, 122, 136-152. DOI: https://doi.org/10.1016/j.compedu.2018.04.001
Zuboff, S. (2019). The age of surveillance capitalism: The fight for a human future at the new frontier of
power. New York: PublicAffairs.

INTERNATIONAL
COUNCIL FOR OPEN AND
— DISTANCE EDUCATION

Xiao 254
Open Praxis

DOI: 10.55982/
openpraxis.15.3.569

TO CITE THIS ARTICLE:

Xiao, J. (2023). Critiquing
Sustainable Openness in
Technology-Based Education
from the Perspective of Cost-
Effectiveness and Accessibility.
Open Praxis, 15(3), pp. 244-254.
DOI: https://doi.org/10.55982/
openpraxis.15.3.569

Submitted: 14 June 2023
Accepted: 10 July 2023
Published: 05 September 2023

COPYRIGHT:

© 2023 The Author(s). This is an
open-access article distributed
under the terms of the Creative
Commons Attribution 4.0
International License (CC-BY
4.0), which permits unrestricted
use, distribution, and
reproduction in any medium,
provided the original author
and source are credited. See
http://creativecommons.org/
licenses/by/4.01.

Open Praxis is a peer-reviewed
open access journal published
by International Council for

Open and Distance Education.


https://doi.org/10.55982/openpraxis.15.3.569
https://doi.org/10.55982/openpraxis.15.3.569
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://digitallibrary.un.org/record/666853?ln=zh_CN
https://digitallibrary.un.org/record/666853?ln=zh_CN
https://www.cnbc.com/2023/03/13/chatgpt-and-generative-ai-are-booming-but-at-a-very-expensive-price.html
https://www.cnbc.com/2023/03/13/chatgpt-and-generative-ai-are-booming-but-at-a-very-expensive-price.html
https://doi.org/10.1300/J025v20n04_05
https://doi.org/10.1300/J025v20n04_05
https://doi.org/10.14742/ajet.947
https://doi.org/10.14742/ajet.947
https://documents1.worldbank.org/curated/en/731401541081357776/pdf/131640-BRI-technoligies-PUBLIC-Series-World-Bank-Education-Overview.pdf
https://documents1.worldbank.org/curated/en/731401541081357776/pdf/131640-BRI-technoligies-PUBLIC-Series-World-Bank-Education-Overview.pdf
https://documents1.worldbank.org/curated/en/731401541081357776/pdf/131640-BRI-technoligies-PUBLIC-Series-World-Bank-Education-Overview.pdf
https://documents1.worldbank.org/curated/en/829491606860379513/pdf/Reimagining-Human-Connections-Technology-and-Innovation-in-Education-at-the-World-Bank.pdf
https://documents1.worldbank.org/curated/en/829491606860379513/pdf/Reimagining-Human-Connections-Technology-and-Innovation-in-Education-at-the-World-Bank.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Reports/GraphoGame_Rime.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Reports/GraphoGame_Rime.pdf
https://doi.org/10.1080/01587919.2019.1680272
https://doi.org/10.1080/01587919.2019.1680272
https://doi.org/10.19173/irrodl.v24i2.6881
https://edtechbooks.org/oer_around_the_world
https://www.sri.com/wp-content/uploads/2021/12/almap_final_report.pdf
https://www.sri.com/wp-content/uploads/2021/12/almap_final_report.pdf
https://doi.org/10.19173/irrodl.v10i3.674
http://www.aupress.ca/index.php/books/120233
https://doi.org/10.1016/j.compedu.2018.04.001

