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Introduction

Defining internet literacy is not a simple matter. In their review of research in an area related to Internet literacy, namely media
literacy, Potter and Thai (2019) noted that across the 88 studies they reviewed, definitions of the term “media literacy” were idio-
syncratic and difficult to categorize. Definitions were not offered in 25% of studies, and in over half of the studies, the authors pre-
sented their own unique definition. For Potter and Thai, this variability raised issues of content validity across the field of media
literacy studies, and made offering a meta-analysis very challenging. The field of Internet literacy is equally difficult to categorize,
since it has been recognized from the outset that Internet literacy is deictic: that is, by its very nature it is something that changes and
is redefined according to context (Leu, 2000; Coiro et al., 2008). The definition of Internet literacy has thus been continuously shift-
ing, as new technologies change the nature of social practices, as the tools we use for reading and writing change, as the very nature
of what we call “information” changes, and as the skill-set needed to recruit these technologies for our own benefit mutates and
broadens.

The population for whom “internet literacy” might be necessary has also broadened significantly. In the 1980s, ARPANET and
NSFNET, the forerunners of what came to be called “the Internet,” connected only universities and university researchers. In the
1990s, and following the invention of the WorldWideWeb (Berners-Lee and Cailliau, 1990), access to the Internet began to expand
exponentially, first to all university students and their professors, then to all library users, then to school students and their teachers,
and finally since the early 2000s, to all parents and their children. In many nations, Internet adoption now spans the full age-range.
In 2018, Ofcom, the UK government’s telecoms regulator, reported that 69% of 3-4-year-olds went online for nearly 9 h per week
(Ofcom, 2018), while in the US the Pew Research Center reported that 67% of those over the age of 65 were Internet users (Ander-
son and Perrin, 2017).

The ability to search and use the Internet wisely is therefore a skill that is essential not only for students, but for every citizen, and
we know already that this ability is spread unevenly across populations. As Hargatti has argued, “there is a spectrum of differences
associated with Internet usage once people have crossed the access divide and have become users” (Hargittai et al., 2019). We know
for example that those from more privileged backgrounds tend to have higher Internet skills (Ono and Zavodny, 2007), and also
that those who get their news mainly from social media are both less knowledgeable andmore likely to encounter false or unproven
claims (Pew Research Center, 2020). Tim Berners-Lee set up theWorldWideWeb with the intention of creating a platform for the free
and open worldwide exchange of information (Berners-Lee and Cailliau, 1990). Today, many users of the Internet do not see them-
selves as searching for “information”: their goal may be to watch a movie, to buy a product, or to contact friends using social media.
However, many mouse “clicks” not only send a request for information, they also trigger targeted and unrequested advertising, or
information that is untrustworthy. Given this scenario, the issue of how we evaluate, support and enhance the ability of the citizens
of tomorrow to use the Internet wisely is one of critical importance, and it is not surprising that it has become an important area of
research.

As Becker found in her longitudinal study of undergraduates’ Internet use (Becker, 2003), despite a plethora of skill development
programs across educational levels, even college students continued to give uncritical primacy to Google results, and if anything,
were likely to place more trust in unedited online search results than in print resources that had been through an editorial process.
If we share the view of Becker and other researchers who assert that Internet literacy is important not only in education but across the
lifespan (Leu, 2000; DiMaggio and Bonikowski, 2008; Harrison, 2018a), this raises two important questions: how should we
analyze students’ and others’ Internet use, and on which skills should pedagogy be focused, as we seek to prepare students to
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face the future in this “post-truth” world (Keyes, 2004)? The present review seeks to address these questions, and will attempt an
overview of research in the field, looking particularly at the impact of technological changes over the period from 1990, when the
World Wide Web was invented (Berners-Lee and Cailliau, 1990), to the present day.

Methodology

In order to review the field systematically, a search with Google Scholar using the term <Internet search behaviour> (using both
English and US spellings for the word “behaviour/behavior”) for papers published since 1990 yielded over 800,000 results. A
phrase-constrained search for <“Internet search ‘behaviour/behavior’”> narrowed this down to under two hundred results, with
many of the research papers focusing not only on library skills but also on two other areas: adults searching for health information,
and marketing and adult consumer behavior. The areas of adult health and marketing continue to be the focus of much Internet
research, but this review will focus more on research into student activity and pedagogy. From the year 2000 onwards, research
studies dealing with Internet surveillance and authoritarianism began to be published, and these were clearly relevant to the present
review. In order to focus more closely on children’s and students’ Internet search skills, the search phrase <“Internet searching
skills”> was used. This yielded six hundred results (after false positives were excluded), ranging from the years 1995–2020, five
of which were themselves research reviews or meta-analyses (Hsieh-Yee, 2001; Hargittai, 2002; Coiro and Dobler, 2007; Litt,
2013; Leeder and Shah, 2016). These research reviews offered citations leading to a further four hundred papers on Internet search-
ing strategies and skills, and together these groups of papers formed the basis of the research reported here.

Results: three broad research themes

The three broad themes emerged from the research review: these were interaction processes, search completion outcomes, and dia-
logic criticality. These three themes represent roughly chronological areas of evolving research focus, which in turn reflect develop-
ments in both technology and pedagogy over a thirty-year period. Understandably enough, the early studies focused on interaction
processes, with methodologies closely resembling those of papers on library searching that had preceded them. These early papers
generally categorized students’ search strategies, but also reported users’ beliefs and opinions about what was in the 1990s a novel
(and often frustrating) extension to library provision. Between 1990 and 2000, Internet content massively expanded, access to the
Internet became easier, upload and download speed increased, and as platforms became more stable, researchers’ attention shifted
toward our second theme: the outcomes of student search. Many papers reported on the efficiency of student search, with search
success and search time emerging as important variables. Beginning in the early 2000s, research began to focus on our third theme,
user criticality, as increased use of the Internet by younger students, combined with teachers’ awareness of the unreliability of many
Internet sources, prompted more attention to factors such as how students made judgments about the material they encountered,
how they collaborated in enquiry, and how they synthesized information from multiple sites.

The three broad research themes are represented diagrammatically in Fig. 1, below, which also shows details of sub-themes that
will be discussed in the sections that follow.

Research into Internet users’ interaction processes

The first papers on students’ Internet searching were almost all published in library science or computing journals, and focused on
interaction processes. One of the earliest was that of Catledge and Pitkow (1995), which captured client-side log files of students
using the Mosaic web browser, and described search patterns such as general browsing versus targeted searching, and went on to
note whether search results went unrecorded, or were saved or tagged. There was no author comment on the presumed skill or effi-
ciency of the students who were using the system, though the authors expressed excitement about the possibility of future server-side
software that might alter page design the fly, based on user history or other characteristics. Hsieh-Yee’s review (2001) of 66 papers
published between 1995 and 2000 on Web search behavior confirmed that most of the early studies focused on simply describing
and categorizing aspects of search activity. Attempting a meta-analysis of these studies is difficult because of the great variety of
search engines. More than two thousand different search engines were in use during this period, and there was also the problem
of relatively poor coverage of Internet content. In 1997 it was estimated at nomore than 16% of Internet sites were covered by search
engines (Lawrence and Giles, 1999). Hsieh-Yee made the valuable and prescient point that a search engine’s user model influenced
both the nature and outcome of an Internet search.

This type of descriptive research was extended by Hölscher and Strube (2000) to include both interviews and prior knowledge
data, contrasting “expert” and “newbie” search activity, and focusing on search terms (those of experts were on average twice as long
as those of newbies). This more descriptive research, based on interviews, focus groups and self-report, carried on into the 2000s,
with the work of Joo et al. (2000) and the studies of Tsai and Tsai (2003) on the relationship between self-efficacy and Web search
success making a useful contribution. Litt’s (2013) authoritative and comprehensive review of research gave summaries of a further
six studies that used self-report measures as part of an assessment of online activity.
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The themes of self-regulation and motivation have continued to receive attention, with Forzani, Leu, Guthrie and their co-
authors arguing (2020) that although there may be many similarities between online and offline reading, affective factors such
as intrinsic motivation, engagement, perceived self-efficacy, and beliefs related to self-improvement may be so different in online
reading as to require a different set of questionnaire approaches. This study, which drew upon the responses of nearly 2000 partic-
ipants, found that students’ perceived Internet self-efficacy most strongly predicted success on an online comprehension task. The
authors explained this by suggesting that online reading perhaps requires a greater degree of self-monitoring (and the ability to
ignore distractions such as advertisements and extraneous links), compared with offline reading.

Developments in cognitive psychology have also had an impact on research into interaction processes, with DeSchriver’s study
(2012) bringing together a number of these perspectives. DeSchriver is one of many researchers who used Rand Spiro’s Cognitive
Flexibility Theory (2012) to capture some of the dynamic shifts of attention and focus in Internet searching, and he also fore-
grounded Walter Kintsch’s construction-integration model (1998) to inform his discussion of how students bring together prior
knowledge and emerging components of textual understanding to synthesize and create new knowledge in the ill-structured
domain of learning online. These theoretical perspectives from Spiro and Kintsch offer a much deeper and more complex account
of the adaptive searching and synthesis that take place on the Internet than had been possible in the 1990s.

Developments in computer power and software have also had a significant impact onmore recent work on interaction processes.
Research using server-side data-collection and feedback has brought new tools to the analysis of web searching, making use of client-
side output such as what search terms were used and how much verbatim text was stored, but then going on to estimate how well
source texts were summarized, and how well complex concepts were understood. One interesting tool that has been used in the
analysis of user-produced output is Latent Semantic Analysis (LSA). LSA is a natural language processing technique that uses statis-
tics related to factor analysis to represent a word, a sentence or a whole text as a vector, a single point in n-dimensional semantic
space (Landauer et al., 1998). The power of the technique comes from the way in which it can enable comparisons between the
vectors of texts that have similar theme or topic, for example a source text and a summary of that text, even if the verbatim semantic
overlaps are few. For example, LSA knows that the following two sentences are closely related thematically, even though they have
only the word the in common: 1. Spy aircraft fly up to the stratosphere. 2. A pilot can take a surveillance plane high into the sky. LSA takes
account of meaning, and not simply verbatimmatching between the words that make up texts; it is for this reason that it is described
as a “latent” analysis.

In 2005, Omar and her colleagues (2005) applied LSA to analyze both search terms and student summaries of web content, and
also used LSA to estimate text coherence as well as thematic similarity. Sung and colleagues (2016) used LSA as part of an online
system that aimed to help sixth grade students in China improve their ability to write summaries. Their system used LSA to compare
draft summaries of science texts with those of an expert, and the system then gave feedback in real time on a sentence-by-sentence

Fig. 1 Themes of research into Internet activity that emerged from the review of research.
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basis, with high-scoring summary sections (i.e., those with LSA scores close to those of the original) shown in black, and low-scoring
sections shown in gray text. The highlighting changed in real time as the draft summaries were improved. The researchers found that
providing the online LSA-driven feedback was associated with improved summary writing.

Another approach to generating server-side real-time feedback came from the work of Dascalu and colleagues (Dascalu et al.,
2015; Gutu et al., 2016), who developed software called ReaderBench that uses natural language processing tools to generate auto-
mated estimates of student understanding. ReaderBench also moves into the domain of Computer Supported Collaborative
Learning using the relatively new tool of Latent Dirichlet Allocation (Blei et al., 2003) for analyzing students’ online interactions
as they worked together to understand new concepts. LDA attempts to isolate the thematic content of dialogs, differentiating
between scholarly and social chat themes, and estimating (and offering the students formative feedback on) their understanding.
More recent studies using ReaderBench have looked more closely at student participation, with an in-depth longitudinal analysis of
online course participation based on students’ discourse and measures of text cohesion (Sirbu et al., 2019).

Search completion research

Clearly, search completion is always the implied goal of Internet searching, but it is worth examining research that has focused
particularly on this aspect of Internet use. As we have already mentioned, Internet searching in the 1990s was hampered by the sheer
variety of Web search tools, and by the inability of search engines to cope with spelling inaccuracies on the one hand, and search
results that had usually been written for adult specialist audiences on the other. Borgman’s et al. (1995) study represented a detailed
and sympathetic account of the problems in Internet search completion faced by children, who understandably reported that the
more complex the search, the more difficulty they had in selecting appropriate search terms to match their research goals. Similarly,
many searches led to a screen with alphabetized keyword display systems, and this was a problem for many elementary school
students, as were interfaces that required students to include Boolean operators (for example AND, OR, and NOT). In the
1990s, many searches led not to a specific page, but to a hierarchically organized data base, which many students found difficult
to navigate. Fidel and colleagues reported (1999) that in general, high school students were beginning to become competent
Internet searchers, and appreciated encountering pictures as well as text results, but that their searches often led to data-centered
results rather than user-centered results.

An interesting study by Bilal (2002) reported on children’s success in using the Yahhooligans! Web search engine on two types of
task: teacher-assigned and self-chosen. Overall, students were more successful on the self-chosen tasks. One of the reasons for failure
in self-chosen tasks, however, was problems with spelling: even in 2002, search engines were unable to deal well with misspellings,
even close approximations, such as “veterinarians” for “veternarians”, or “phsychology,” for “psychology”. Perhaps understandably,
unsuccessful searches involved more browsing than was the case for successful searches. An interesting Dutch study by Van Deursen
and Van Dijk (2009) looked at the digital divide between groups of adult Internet users. The researchers made the important point
that having the technology to access information is not the same thing as having the ability to locate information, and they made
a detailed study of the Internet skills of a stratified random sample of 109 adult participants, finding that on average, adults were
able to complete only two-thirds of closed tasks looking for information on a government web site, and fared even worse on more
open challenges, such as finding out what tax or pension benefits they might be entitled to. Perhaps surprisingly, the amount of time
participants spent online each week was not a significant predictor of task success; only educational level correlated highly with tasks
completed successfully. Finally, they made the important point that studies based on school or university students may paint an
over-optimistic picture of likely Internet search success across the whole population, and that even with universal Internet access,
for people with lower information and strategic skills it will become harder and harder to use the Internet successfully to gain access
to key information, resources and support for living.

As Internet use expanded, studies that looked closely at search completion also began to focus on the use made of search
outcomes. Early Internet tools led users to nothing more than databases or library catalogs which were often essentially graphical
interface versions of the Dewey catalog system. Gradually attention turned from whether students located the information they
needed to whether they simply copied verbatim, or turned to other forms of text production. Eshet’s (2004) study identified a range
of new information skills demanded by the Internet, including “photo-visual literacy” (for example, reading instructions from
graphical displays); using digital reproduction to create new, meaningful materials from existing ones; constructing knowledge
from nonlinear, hypertext navigation; evaluating the quality and validity of information; and having a mature and realistic under-
standing of the “rules” that prevail in the Cyberspace (which included, for example, vigilance in relation to spam and virus
detection).

Eshet’s study of new aspects of digital production as a result of Internet searching has many parallels with the work of Don Leu
and his collaborators at the University of Connecticut. Leu’s work over a twenty-year period (Leu, 2000; Forzani et al., 2020) began
with the assertion that learning on the Internet was “deictic,” that is, it was fluid, dynamic, mutable, and defined according to social
as well as pedagogical context. He made the point that generalizing from research in new technologies is by definition a risky under-
taking, for the simple reason that as technologies evolve, it becomes increasingly difficult to make the assumption that terms such as
“Internet search” actually refer to the same activity as that researched some years before. Coiro (Coiro and Dobler, 2007; Coiro,
2011, 2020) has carried Leu’s approach forward with case studies and large-scale investigations into the ways in which reading
on the Internet differs from reading traditional printed text, putting particular emphasis on the more complex demands that the
Internet makes of readers in three areas (a) the application of prior knowledge, (b) inferential reading strategies, and (c) self-
regulated reading processes. Both Leu and Coiro stress that individual agency is a factor that needs close attention: motivation,
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cognitive preferences, student-centered learning and equity issues are all important factors in Internet learning. Finally, and this
point builds a useful bridge to our third sub-section: a deictic perspective implies the need for new forms of critical thinking
and reasoning, and also a pedagogical model that has the flexibility to adapt to new ways of teaching, and new forms of knowledge.

Research into students’ criticality on the internet

As Leu indicated in his account of the deictic nature of Internet learning, the traditional forces that have exercised control over the
accuracy of information distributed through print publication do not exist in hyperspace. As this fact became clearer, researchers
turned their attention to the extent to which Internet users were adopting a critical stance toward the results of their search. Hirsh’s
(1999) paper was one of the first detailed case-study investigations of children’s decisions about the relevance criteria used during
Internet search. Her findings included student frustration with very slow Internet response times (this was 1999), but Hirsh also
identified a number of useful relevance criteria, which included: authoritativeness, accessibility, interest level, readability, novelty
(i.e., results different from those of other searches), peer interest, and currency/topicality. However, the issue of authority had only
been foregrounded by two out of the ten participants.

Edwards and Bruce (2002) put forward an action-research model for Internet searching that drew upon Schön’s (1987) reflective
practice principles, and foregrounded the importance of criticality in evaluating a number of factors: the likely accuracy of sources,
the author’s intentionality, and whether the information was up-to-date. Among the papers that have already been cited, those of
Eshet (2004) and Van Deursen and van Dijk (2009) included variables related to evaluating credibility. Leeder and Shah (2016)
explored this area in depth, with treatment conditions that included evaluating sources in relation to estimates of the author’s
expertize or trustworthiness, and they concluded that embedding structured support for critical evaluation in a task had a demon-
strably positive effect on student search and behavior outcomes.

In their extensive case studies of online reading comprehension strategies, Coiro and Dobler (2007) reported on the skilled use
of monitoring and evaluating search strategies used by some sixth-graders (11-year-olds), often with rapid cycles of self-regulated
high-level cognitive processing, shown as they navigated across multiple sites, using different search engines.

Similarly, Zhang and Duke (2011) reported on the success of an intervention with 242 students that used a framework called
WWWDOT to encourage a systematic and critical approach to Internet searching. The framework encourages students to think about
at least six dimensions when evaluating a website: (1) Who wrote this and what credentials do they have? (2) Why was it written?
(3) When was it written and updated? (4) Does this help meet my needs? (5) Organization of website; (6) To do list for the future.
This approach prompted the students to ask questions about the author’s credentials and purpose, and the relevance of the site for
the task in hand. The final character in their framework, the “T”, encouraged the students to make a “to do” list, for example plan-
ning ahead to widen the lens of their research, or consult an expert. However, while their students did become more aware of the
need to evaluate, they did not immediately make better judgments than the students in the control group. One possible reason for
Zhang’s slightly disappointing results is that the outcome measure was based on fourth and fifth grade individuals carrying out
a task in isolation.

A recognition of the fact that working alone to solve an Internet enquiry problem may be too challenging and too lacking in
feedback for many students has led to a number of approaches that in different ways seek to scaffold deeper learning. Such
approaches have foregrounded the value of collaborative rather than individual work, and have broadened the pedagogic lens
from simple search tasks to more comprehensive enquiry learning, based on more worthwhile and engaging tasks. It is for this
reason that I have characterized this approach as focusing on dialogic criticality.

In supporting the case for collaborative online enquiry, Castek et al. (2012) made the point that the Internet is not only a rich
context for learning, it is also a much more complicated one, with an almost infinite range of decision points. They reported that
learners were more efficient in conducting online enquiry when they had engaging and worthwhile tasks, and when they worked in
pairs to co-construct meaning.

Researchers who have focused on collaborative learning using the Internet believe that small group discussion can encourage
more confident and critical evaluations, even with quite young students. Dwyer (2010), for example, combined the socio-
cognitive perspectives of Vygotsky (1980, 2012) and the small-group Thinking Together approaches of Mercer (2009), when
she set up a project to improve the reading and Internet searching capabilities of elementary school students in a high-
poverty area of Dublin. Dwyer worked with students in groups of three to tackle Internet search tasks, and she reported on their
moving from an uncritical “snatch and grab” approach to a “skillful investigation” level, where the relevance of each search result
was assessed by systematically critiquing evidence, and matching this to the task goal. Dwyer ensured that each member of the
triad took on a specific role: that of Questioner, Navigator or Summarizer, in order to promote more effective inquiry-based
learning.

Harrison (2018b) adapted this approach in his study in England of elementary school triads working collaboratively to deter-
mine the trustworthiness and relevance of Internet sites, and he identified nine strategies for enhancing Critical Internet Literacy.
These included “Be alert! Be suspicious!”, “Read between the lines,” “Make late decisions,” “Integrate information across sources,”
and “Make joint decisions”. Collaborative learning is not always popular in schools, because it can be difficult to identify the contri-
bution of individuals, but if Dwyer and Harrison are correct in their assertion that collaborative enquiry produces better outcomes,
this perhaps indicates a need to develop better tools for assessing such work rather than hold back learning because such tools are
not yet available.
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Dialogic criticality cannot easily be developed with “snatch and grab” Internet search tasks. As Castek and Beach argued (2013),
learning to behave like a scientist in Internet enquiry requires the formulation of hypotheses, gathering data, assessing plausibility,
and presenting evidence in compelling ways. Such approaches, they argue, require three things: first, collaboration between peers to
collect and assess competing claims; second, multimodality, to present evidence in a variety of formats such as text, concept maps,
graphs, photographs or movies; and thirdly, shared productivity, with outcomes presented not only to peers and teachers, but to
a wider audience. Fortunately, there is now software that supports such approaches, such as collaborative concept-mapping tools,
shared voice-notes or Post-Its, and shared highlighting apps for marking source texts or collaboratively written reports.

The studies that have been summarized above on collaborative and critical Internet enquiry indicate that this will continue to be
a rich and important area of future research.

Pedagogical implications

As this review has made clear, in the field of educational technology there is a reciprocal relationship between research and peda-
gogy. In 1996, the US National Education Technology Plan aimed to connect every student in every classroom to a national fiber-
optic “information superhighway,” and the authors made it clear that the proposed two billion dollar program was underpinned by
research: “a growing body of research shows that use of technology in the classroom can increase student achievement significantly”
(United States Office of Educational Technology, 1996, p. 11). In the UK, from 1989 to 2010, the National Council for Educational
Technology, and its successor, the British Educational Communications and Technology Agency, piloted, organized the procure-
ment of, and evaluated new technologies such as laptop computers, smartboards, as well as setting up a National Grid for Learning,
which delivered terabytes of firewall-protected curriculum resources to schools. But as Sarah Younie pointed out (2006), the rate at
which pedagogy changes as a result of educational policy, even if it is underpinned by sound research, can be very slow. The US
National Education Technology Plan of 2016 also acknowledged this, and encouraged stronger partnerships between research
and pedagogy: “To make better use of the existing body of research literature, however, educators and researchers will need to
work together to determine the most useful dissemination methods for easy incorporation and synthesis of research findings
into teachers’ instructional practices” (U.S. Department of Education, 2016).

This review has foregrounded many areas in which research has implications for practice, as educators contemplate how peda-
gogy will need to adapt to a world in which knowledge is mediated by the Internet. In the area of interaction processes, it is clear that
student agency will be an increasingly important factor: The Internet can be an unforgiving and lonely place, and research tells us
that students who are highly motivated, and who have a sense of personal involvement in their search activity, will learn more and
become more expert. In the future, it is clear that server-side tools, of which LSA is just one example, will become even more power-
ful, and will inform and deepen the real-time learning of students who are learning on the WorldWideWeb. Search completion is
becoming less important than knowledge production, and although writing for the teacher as the implied audience has traditionally
been the expected outcome of learning, media production with a potentially worldwide audience will be much more common in
the future.

Finally, what I have called dialogic criticality will threaten the traditional authority of the textbook: the teacher’s voice will not be
the only contender for authority. In science as well as in the humanities, “truth” will be regarded as in many respects as provisional,
and dialogic partners in looking for certainty will include Internet documents and online experts, as well as the students’ own class-
mates. In such an environment, the ability to cope with uncertainty, to synthesize information from multiple sources, and to judge
provenance, relevance and trustworthiness will be paramount. However, none of the findings reported here suggest that the teacher
has no place in a classroom of the future. The Internet will not displace the teacher. If anything, research over the past thirty years
suggests that teachers will have an absolutely critical role to play in supporting the citizens of tomorrow to learn how to manage the
Internet with confidence, criticality, and skill.

Conclusions

In 2001, Hseih-Yee argued that Web search behavior was “fertile ground for research.” This has certainly proved to be the case, and
as Leu argued twenty years ago (2000), that research has had to adapt to an ever more rapidly evolving technological environment.
The present review has attempted to superimpose some thematic cohesion on a very broad and complex range of research from the
fields of computer science, library and information science, education, sociology and psychology, and much of that research has
been valuable in moving forward both the field and the pedagogy associated with it. However, at the same time as search engines
have become more rapid, more powerful, more user-friendly and more tolerant of spelling errors, the Internet has also become
more dangerous. Today the Internet is viewed by businesses as primarily a commercial tool, and by many users as simply a source
for gaming and entertainment (Search engine marketing statistics, 2020).

When Tim Berners-Lee set up the Internet as an open platform for exchanging information, he could hardly have predicted that it
would become an ideological and political battleground, on which information provided by trustworthy sources had to compete for
attention against social media which feed on dogmatism and amplify prejudice. Nearly thirty years after he invented the WorldWi-
deWeb, Berners-Lee (2018) expressed alarm at three trends, all of which threaten not only the Web, but humanity itself. These are
the ubiquity of “fake news,” the rise of personal surveillance over the Internet, and cyber-warfare: the attacks by nations attempting
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to damage, corrupt or halt the Internet activity of other nations. On amore positive note, however, he pointed out that the problems
we face are complex and large, but they were created by people, and they can be fixed by people too. As he put it “I want the web to
reflect our hopes and fulfill our dreams, rather than magnify our fears and deepen our divisions.”

It will need firm political will as well as sound educational policy to enable the educational and liberating potential of the
Internet to be realized. But hopefully the research described in this review makes it clear that we already have many conceptual
and computational tools that can enable the adults of tomorrow to harness the potential of the Internet, as well as pedagogical
approaches that can support teachers in making those tools available, and helping to ensure that they are used effectively.
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