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Summary
The purpose of this report is to examine possible avenues for research opportunities examining
Digital Literacy education for younger children. The report describes the potential impacts of
digital technology and tools on children, the traditional strategies for mitigating negative
outcomes, digital literacy frameworks to promote benefits, approaches to the assessment of
digital literacy in children, and the benefits of DL education. National statistics demonstrate the
ubiquitousness of digital tools and technologies use among Canada’s youngest generations,
which is mostly focused on entertainment and social media purposes. As the world shifts more
into the digital age, research has focused on the impact of digital tools and technologies, namely
screens, on children’s development. Excessive usage has been linked to poorer mental and
physical health, but considerably less is known about the beneficial side of digital tools and
technology use in children. Traditional approaches to digital tools and technologies have focused
on mitigating negative outcomes of digital technology and tool use by use of daily time limit
approaches, without considering the nature of said usage. More recent changes to these
approaches have moved away from the time-limit strategy and towards a more holistic approach
to managing use of digital tools and technologies that consider the nature of usage. Several
digital literacy frameworks have been put forth to serve as a guide in the education of individuals
on the use of digital tools and technologies, but few focus on children as an intended target. The
tools to assess digital literacy also tend to be targeted towards adults, and adolescents. The
benefits of digital literacy education are discussed. The path forward for research in the Promise
Partnership should be to address the existing gaps by developing programs and assessment tools

that focus on the evaluation of digital literacy education in children.
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Providing Digital Literacy Education Opportunities: An examination of research
opportunities with digital literacy for children

The Promise Partnership (PP), located at the University of New Brunswick Saint John,
provides equitable educational opportunities for children and adolescents, in the Saint John
region of New Brunswick, through mentoring and tutoring programs for K-12 students. As the
world moves more and more into the digital age, competence with, and knowledge about, the use
of digital technologies and tools (DTT) is becoming increasingly necessary. The COVID-19
pandemic brought even further to light the imbalances is access to DTTs and inequalities in
digital readiness that currently exist, which lead to social exclusion and inequalities in education
for some children (Cheshmehzangi, 2022; Francis et al., 2022; van de Werfhorst et al., 2022).
This gap prompted the PP into action. To address part of the issue, the PP began an initiative for
digital literacy (DL) education in September of 2024, at Hazen White St. Francis School, for K-5
students. This DL program aims to address a component of the digital divide, namely digital
readiness, while also having the potential to contribute to a longer-term strategy in helping to end
cycles of generational poverty in the area. The primary goal of the PP for the duration of this DL
program is to provide experience and education around the use of DTT, at an early age, that will

allow for the potential benefits of DL to be fully realized.

Exposure to DTT is occurring very early for most children. Studies conducted in the
United States have found that most two-year-olds were using digital devices daily, and that 90%
had been exposed to such devices prior to their first birthday (Kabali et al., 2015). For young
children and adolescents, screentime increased during the pandemic by an average of 84 minutes
per day (Madigan et al, 2022). A survey study conducted by the Pew Research Centre (2020), in
the United States, revealed that parents reported 67% of children ages 0-11 used tablet

computers, 60% had exposure to smartphones, 44% to a laptop or desktop computer, and 44%



were using gaming devices. Sixty percent of these children began using a smartphone before the
age of five. Seventeen percent of children had their own smartphone and 49% of those children
received it before the age of nine. The majority of parents (78%) believed that facilitating contact
with their child was a major reason for providing a child with a smartphone. Interestingly, a little
more than a third of children aged 11 or younger (36%) had interacted with voice activated
assistants. Moreover, parents of older children (9-11 years) were more likely to report their

children using social media sites.

For most teens and young adults, usage of DTT is an everyday part of their lives. Data
collected during the Canadian Internet Use Survey (CIUS) revealed that almost all (96.3%)
Canadians aged 15-24 had access to a smartphone, 70.6% of those individuals check their
smartphone at least once every thirty minutes, 75.4% said it was the last thing they do before
going to sleep, 60.3% use it while watching television, 20.9% used their phone while eating
dinner, 75.6% said that the first thing they did in the morning was check their smart phone
(Statistics Canada, CIUS, 2020). Almost all Canadians between the ages of 15 and 24 years
(98%) reported using the internet. Many individuals reported internet usage of at least 20 hours
per week (43%), which works out to almost three hours of internet use per day. Online activities
involved voice or video calls (80%), send or receive emails (91%), use instant messaging
services (93%), or use social networking sites and applications (91%). Other popular activities
included listening to music (95%) and watching videos on video sharing websites (91%) or
streaming services (86%). This age group also reported using the internet to access information
such as the news (77%), information on health (69%), online learning or training from an
organization or institution (47%), informal training or learning (24%), conducting online banking

(70%), or using online government services (72%). These trends clearly demonstrate the



acceptance of DTTs in many aspects of life for Canada’s younger generation, focused mostly on

social media, music, and video content consumption.

Screentime, Academic Achievement, Physical Health, and Psychological Well Being
Concerns about the impacts of technology, especially those that can be used for
entertainment purposes, are nothing new. Some early work by psychologists during the 1930’s
addressed concerns about the impacts of radio listening on children’s emotional well-being (e.g.,
Deboer, 1939) and academic performance (e.g., Ross, 1930). After the initial introduction of
televisions to homes during the 1950’s, becoming more common in the 1960’s, concerns started
to emerge over the impact of television viewing on children. It was around this time that people
started to believe that “television will rot your brain”. The famous speech “Television and Public
Interest” given by the Federal Communications Commission chairman, Newton Minow, in 1961
highlighted concerns over the quality of programming available:
“Keep your eyes glued to that set until the station signs off. I can assure you that what
you will observe is a vast wasteland. You will see a procession of game shows, formula
comedies about totally unbelievable families, blood and thunder, mayhem, violence,
sadism, murder, western bad men, western good men, private eyes, gangsters, more
violence, and cartoons. And endlessly, commercials—many screaming, cajoling, and
offending. And most of all, boredom. True, you'll see a few things you will enjoy. But they
will be very, very few. And if you think I exaggerate, I only ask you to try it.”” (Minow,

1961)

Concerns from parents, about the impact of digital technologies on their children,
continue to this day. Ozturk and Ohi (2022) found that 43.8% of Turkish parents agreed or

strongly agreed with the statement “Children’s use of digital technology damage children’s



brain”, 42.9% thought that online programs were harmful to children’s development, 30.4%
believe that it was not necessary for their children to learn to use DTTs for their education, and
75.2% believed that traditional educational materials were superior to digital educational
materials. These findings are important to consider in a world where teachers are adopting digital
technologies into the classroom, as they suggest that some parents are skeptical about the
benefits of DTTs and their use in educational settings. Part of any DL education initiative might

need to include the parents, to adjust attitudes towards technology.

Academic Achievement

Psychologists and educators have also studied the impacts of digital devices on academic
performance, finding mixed results. Depending on how and when those devices are used, the
relationship between digital device use and academics is either detrimental or has little effect on
academic achievement. For example, social media use is often found to be negatively correlated
with academic performance (Barton et al., 2021; Bhandarkar et al., 2021; Giunchiglia et al.,
2018; Lau, 2017; Leyrer-Jackson & Wilson, 2017; Owusu-Acheaw & Larson, 2015; Sampasa-
Kanyinga et al., 2019; Shen, 2019). However, other researchers have shown that digital devices
only affect academic performance when they are used in non-academic ways during lectures and
while studying. For example, students that spend time on social media during lectures, rather
than using their devices for educational purposes, like note taking, perform more poorly
(Giunchiglia et al., 2018; Limniou, 2021; Ravizza et al., 2017). The research suggests that while
digital devices can have detrimental effects on academic achievement, appropriate use of devices

will not negatively impact academic achievement.



Physical and Mental Health

Data collected during the 2022 CIUS showed that spending less time online was
associated with better mental health. The data also reveled that the type of internet activity
mattered. In the group of Canadians spending more than 20 hours a week online, mental health
was higher for those who used the time for general internet use, as compared to those who spent
more than 20 hours a week engaging in online gaming. The authors of the report highlight the
importance in considering variables other than time spent online, when examining the effects of
internet use on mental health. Furthermore, increased use of a digital device (namely a
smartphone) was associated with lower mental health and less satisfaction in social and familial
relationships. However, there was also a correlation between the frequency of online interactions
with friends and family and the frequency of in person interactions, meaning that those who
interacted with friends and family more often online also interacted with friends and family in
person. This finding highlights a couple of important points. First, digital technologies can be
used to increase social connectedness when it is not possible to meet in person. Secondly, the
decreases in satisfaction in familial and social relationships with increased digital technology use
does not appear to be causal and likely depends on how the technology is being used (Asselin et

al., 2024).

A recent meta-analysis examined how screentime and movement behaviours were related
to sleep outcomes in children under 5 years of age (Janssen et al., 2020). The meta-analysis
demonstrated a link between total daily screentime and poorer sleep outcomes in infants (0 to < 1
year) and toddlers (1 to 3 years), but not pre-school aged children (3 <5 years). Bacil et al.
(2024) conducted a meta-analysis on the sleep and physical activity effects of tablet and

smartphone usage in 5- to 10-year-olds. They concluded that higher levels of smartphone and



tablet usage were associated with less sleep and physical exercise. Another meta-analysis
conducted by Mallawaarachchi et al. (2022) examined the potential impact of tablet and/or
smartphone use in toddlers and preschool aged children on sleep, psychosocial, and cognitive
factors. Again, the impact on sleep was statistically significant, with higher use being associated
with poorer sleep outcomes. However, the associations between digital device usage, in this age
group, with psychosocial and cognitive factors were less clear, as no statistically significant
associations were found. A meta-analysis conducted by Girela-Serrano et al. (2022) examined the
association between mobile phone and wireless device use in children and adolescence on mental
health. They found evidence that suggested negative effects of intense digital device use on
mental health but were limited in their ability to draw concrete conclusions. Specifically, there
was a link between digital device usage and externalizing symptoms, which consist of outwardly
directed behaviours that are disruptive and/or problematic, like aggression, hyperactivity,
impulsivity, delinquency, and oppositional behaviour. Furthermore, social media use was
associated with more internalizing symptoms, like anxiety, depression, and negative self esteem,
in multiple studies included in their analysis. The story of digital device use in children and
adolescents and mental health is not all bad. The researchers noted that some studies showed a
positive, rather than negative, impact on mental health. One way in which this can occur is

through increased social connectedness, which might lead to larger support networks.

It is important to note that the lack of statistically significant findings with some factors
within the above meta-analyses does not indicate that a meaningful association does not exist.
The researchers in each study noted that the relative novelty of this field of research, limited
number of studies, and large variations in study methodology and measures increased

heterogeneity. These limitations can be problematic in terms of combining results from multiple



studies and can potentially prevent researchers from examining more specific psychosocial and
cognitive factors, only allowing for broad generalizations at best. Given the newness of this field
of research and the ever-changing world of DTTs, there exists an uncertainty regarding the
impact of digital devices on various aspects of children’s mental and physical health, which
might lead to hesitation in adults exposing young children to DTTs. Currently, the responsible

choice is likely to proceed with caution.

Initial Approaches to Mitigate Negative Impacts of DTTs

While televisions had already been commonly found in homes for about a decade, the
late 1970’s and early 1980°s saw the introduction of affordable home computers like the
commodore 64, apple II, and IBM PC. During this time, home gaming systems like the
Magnavox Odyssey, Atari 2600, Nintendo Entertainment System, and Sega Master System were
being introduced. By the late 1980s and early 1990s computers and video game consoles were
becoming ever more commonplace in the average home. Families now had a number of ways of
interacting with screens in the household. As the digital world was changing, concerns about the
effects of “screen time” on children grew. To this day, teachers, guardians, and parents have
expressed concerns over the ever-increasing use of DTTs by young children from an early age
(Danet, 2020; Ebbeck et al., 2015; Laidlaw et al., 2019; Neumann et al., 2018). Such concerns
are not without merit. Even before there was a large body of scientific literature, the uncertainty
of the impacts of DTTs on aspects of children’s physical and psychological development, their
physical health, and their mental health prompted the recommendations of daily limits by the
American Academy of Pediatrics (APP). In response to concerns about the potential impact of
television viewing, video game use, and computer use on children’s health and proper

development, the AAP made its first official screen time recommendations in 1999. At that time,



screentime recommendations were to avoid all television viewing for any children under 2 years
of age. In 2001, they added recommendations of 1 — 2 hours per day of television for children
between the ages of 2- and 5-years old. Other organizations around the world, including those in
Canada, had adopted similar positions. A study by McArthur et al. (2022) examined whether
children younger than five, in numerous countries around the world, were meeting such criteria.
They found that only 24.7% of children under two years of age were avoiding the use of screens.
For children 2 — 5 years of age, only 35.6% were meeting the recommendation of an hour per
day. Although some recommendations have moved on to more holistic views of DTT usage,
some organizations still make recommendations that incorporate time limits but such low
compliance rates, revealed by this study, call into question whether such recommendations are

realistic.

A Move Towards Digital Literacy and Away from Time Limits

The changing digital landscape, coupled with complexity in which children use screens
brought into question the evidence and rationale supporting the use of specific daily time limits
of “an hour or two” (Blum-Ross & Livingstone, 2018; Przybylski & Weinstein, 2017). The AAP
updated their screen time recommendations again in 2016. This time they removed specific time
limits and focused on a more holistic approach to the use of screens (AAP, 2016). The new
approach focused on a balance between media use and healthy behaviours. They also introduced
the five Cs framework: Child, Content, Calm, Crowding Out, and Communication (Table 1) to
help parents make decisions about their children’s use of screen time. These recommendations
are provided with further detailed for ages 0—18months, 2— 4 -year-olds, 5—10-year-olds, 10—14-
year-olds, and 15—17-year-olds, as some aspects of media consumption and digital device use

change with age of the child. The complete recommendations can be viewed on the AAP website



(https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-a

nd-youth-mental-health/5cs-of-media-use/).

Table 1. The Five C’s

Child: Concerns a consideration of the characteristics of each child. There is no one size
fits all solution. The AAP recommends considering these characteristics and how the
child reacts to the media they are consuming. Parents should also consider the
motivations of the children for consuming media.

Content: The AAP suggests that parents need to consider whether the media being consumed is
worth the child’s time and attention. Is it educational? Will it elicit negative behaviour? Are
there better things the child could be consuming?

Calm: Consider how the child calms themselves or goes to sleep. Digital devices can interfere
with sleep. It is best to encourage strategies to calm emotions that do not involve digital
devices.

Crowding out: Consider what that the media consumption is interfering with. Is the device
interfering with physical activity, socialization, education, and other healthy behaviours?

Communication: Communicate with children and adolescents about their media
consumption and digital device use. Model appropriate behaviours, like putting devices
down when engaged in family activities.



https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/5cs-of-media-use/
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/5cs-of-media-use/
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/5cs-of-media-use/

The Canadian Paediatric Association has also taken a more holistic approach to screen
time and digital device use but still makes specific recommendations about time limits for ages
under five. They suggest that children less then two years old should not use screens unless for
“video chatting with caring adults”. Children between 2 to 5 years of age should limit sedentary
screentime to an hour or less per day. Overall, they recommend an approach to device usage that
minimizes screen time, that mitigates risks associated with screentime, that involves being
mindful about screen time, and that adults should model healthy screen use for children and

teens (CPS, 2022). These components are known as the four Ms of screen use.

The sudden changes in the approaches to children’s access to DTTs reflects an increasing
emphasis on DL, rather than time limits. They reflect a framework where children use DTTs in
an appropriate way, that maximizes the benefits and minimizes the detrimental effects associated
with DTT use. The issue here is that for these recommendations to be successful, they require
that the child, and/or the adult in care of the child (i.e., teacher, parent, or guardian), have
sufficient DL to differentiate between beneficial and harmful usage patterns. There exist
numerous approaches to digital literacy, but the complexity of what it means to be digitally

literate requires a framework from which assessments of progress can be made.

Digital Literacy Global Framework

Recognizing the need for DL, the United Nations Educational, Scientific and Cultural
Organization (UNESCO) proposed the Digital Literacy Global Framework (DLGF) in 2018.
Within that framework, DL is defined as “the ability to access, manage, understand, integrate,
communicate, evaluate and create information safely and appropriately through digital

technologies for employment, decent jobs and entrepreneurship. It includes competences that are



variously referred to as computer literacy, ICT literacy, information literacy and media literacy.”

(DLGF, 2018, p.6). The framework proposes seven areas of competency for DL which include:

devices and software operations, information and data literacy, communication and
collaboration, digital content creation, safety, problem solving, and career-related competences.
Tabel 2 outlines the framework in more detail. The table has been adapted from the DLGF (2018,
p. 23-25). The framework was proposed to serve as a means to evaluate and develop DL skills
across the world. The developers of the framework note that there are numerous measures and

instruments that have been developed to assess DL, and that many will map onto these areas.

Table 2. The Digital Literacy Global Framework

Competence Area Associated Competencies
Device and Software operations Physical operation of digital devices; Software
operations
Information and data literacy Browsing, searching and filtering data,

information and digital content; Evaluating data,
information and digital content; Managing data,
information and digital content

Communication and collaboration Interacting through digital technologies; Sharing
through digital technologies; Engaging in citizenship
through digital technologies;

Collaborating through digital technologies;
Netiquette; Managing digital identity



Digital content creation Developing digital content; Integrating and re-
elaborating digital content; Copyright and
licences; Programming

Safety Protecting devices; Protecting personal data and
privacy; Protecting health and well-being;
Protecting the environment

Problem Solving Solving technical problems; Identifying needs
and technological responses; Creatively using
digital technologies; Identifying digital
competence gaps; Computational thinking

Career-related Competences Operating specialised digital technologies for a
particular field; Interpreting and manipulating data,

information and digital content for a particular
field

Media Smarts Digital Literacy Framework

Media smarts created a framework that emphasizes access, use, understanding, and
engagement with digital media literacy. The framework applies to students from K —12 and
involves nine key aspects of digital media literacy. The framework is therefore specific to
students within those grade levels and the digital media that is consumed by students. Specific

lessons for each grade level are provided on their website at http://mediasmarts.ca/teacher-

resources/use-understand-create-digital-literacy-framework-canadi an-schools. Each lesson is

age appropriate and tackles several of the areas at once. Suggestions for evaluation are provided.

The areas within the framework are provided in Table 3.


http://mediasmarts.ca/teacher-resources/use-understand-create-digital-literacy-framework-canadian-schools
http://mediasmarts.ca/teacher-resources/use-understand-create-digital-literacy-framework-canadian-schools
http://mediasmarts.ca/teacher-resources/use-understand-create-digital-literacy-framework-canadian-schools
http://mediasmarts.ca/teacher-resources/use-understand-create-digital-literacy-framework-canadian-schools

Table 3. Media Smart’s Digital Media Literacy Framework

Digital Literacy Component

Description

Reading Media

Media Representation

Ethics and Empathy

Privacy and Security

Community and Engagement

Media Health

Consumer Awareness

Finding and Verifying

Making and Remixing

This component is concerned with how media are made.

This component focuses on how media represents reality
and how individuals of different backgrounds respond to
those representations.

Here, the framework focuses on students’ abilities to
conduct themselves ethically online and deal with issues
like cyberbullying.

This component covers the essential skills to maintain
privacy and security while online.

Students are taught how to be part of an online
community, their roles and responsibilities.

This component teaches student to analyze online
information about health, as well as how to maintain
healthy habits in balancing online and offline lives. It
also focuses on healthy and unhealthy online influences,
behaviours, and relationships.

This component focuses on how to navigate a
commercialized online environment.

This component deals with how to properly locate and
verify information that they find online.

This component focuses on how to make unique online
content and use existing content ethically.




CARL Digital Literacy Framework

The Canadian Association of Research Libraries (CARL) introduced their own digital
literacy framework that included aspects of artificial intelligence (Al) in their framework and is
targeted towards students within an educational context (CARL, 2024). This framework touches
on some standard elements of DL but incorporates understanding and use of artificial intelligence
(AI) tools. The Framework highlights four components: Discovering digital information,
understanding how digital information is produced and valued, applying digital information in
creating new knowledge, and participating ethically in learning, work, and civic life. Each
component is presented with a list of “understands” and “is able to.” The Framework is outlined

in Table 3 and includes some examples of the “are able to” items.

Table 4. The CARL Digital Literacy Framework

Component Look Fors

Discovering digital information  Is able to select and use appropriate software, apps,
and Al tools to search effectively and purposefully

Is able to evaluate and choose devices, applications,
software, and systems relevant to different search
tasks.

Is able to formulate successful search strategies using
appropriate tools and technologies.



Understanding how digital
information is produced and
valued

Applying Digital Information in
Creating New Knowledge

Participating Ethically in
Learning, Work, and Civic Life

Is able to critically evaluate information in terms of
its provenance, relevance, value, and credibility

Is able to use learning apps to organize, plan, and
reflect on learning

Is able to identify the corpus of data an Al tool
uses to inform its output; what data has trained
the Al tool.

Is able to think critically about methods used to
generate output from an Al tool.

Is able to select appropriate research strategies to solve

problems.

Is able to collect and analyze data using digital tools and
techniques and interpret findings.

Is able to behave with respect and integrity when
communicating with others.

Is able to to cite Al generated content properly.

Is able to use shared productivity tools to collaborate
effectively, produce shared materials, and work
effectively across cultural, social, and linguistic
boundaries.




British Columbia’s Digital Literacy Framework

The province of British Columbia released its own digital literacy framework, which has

undergone updates since 2010. It defines digital literacy as “the interest, attitude and ability of

individuals to use digital technology and communication tools appropriately to access, manage,

integrate, analyze and evaluate information, construct new knowledge, and create and

communicate with others.” (BCDLF, n.d., pp. 1). The framework incorporates six main

components: Research and information literacy; critical thinking, problem solving, and decision

making; creativity and innovation; digital citizenship; communication and collaboration; and

technology operations and concepts. Each component focuses several additional aspects of DL,

outlined in Table 5.

Table 5. British Columbia’s Digital Literacy Framework

Area

Specific Components

Research and information literacy

Critical thinking, problem solving,
decision making

Creativity and innovation

Digital citizenship

Information literacy, information processing and
management

Specialized and advanced skills for learning, and

Specialized and advanced skills for creative
expression

Internet safety, privacy and security, relationships
and communication, cyberbullying, digital footprint
and reputation, self-image and identity, creative
credit and copyright, legal and ethical aspects,



balanced attitudes towards technology,
understanding and awareness of role of ICT in

society
Communication and collaboration Technology mediated communication and
collaboration
Technology operations and General knowledge and functional skills, use in
concepts everyday life, informed decision making, seamless

use demonstrating self-efficacy, learning about and with
digital technologies,

New Brunswick’s Digital Literacy Framework

The New Brunswick Digital Literacy Framework was introduced in 2022 and defines
digital literacy as “the harmony of digital skills, attitudes, and behaviours that help students
achieve their goals and become thoughtful and able citizens that contribute to the betterment of
society and the common good.” The framework is composed of six components and was
designed with the intention of implementation into New Brunswick’s education system. The six
components are: digital citizenship; digital health and wellness; critical inquiry and meaning
making; creativity, design, and problem solving; communication and collaboration; and
computational thinking. The full framework consists of competencies for each of the six areas, as
well as associated “look-fors” which can guide assessment of competencies. The framework is

presented in Table 6.



Table 6. The New Brunswick Digital Literacy Framework

Component

Digital Citizenship

Digital Health and
Wellness

Critical thinking and
meaning making

Creativity, design, and
problem solving

Communication and
collaboration

Description

Students recognize the rights, responsibilities, and
opportunities of living, learning, and working in an
interconnected digital world, and they act and model in ways
that build the common good.

Students understand the elements of physical, emotional,
and psychological well-being in a digital world and are able
to govern themselves accordingly when using digital
technologies.

Students use and create digital technologies to locate
information appropriate to the task by seeking a variety of
sources, collect information representing diverse
perspectives, systematically question and assess the validity
and accuracy of information, organize data by priority, topic,
or other systematic schema, interpret information gathered,
and draw conclusions based on critical analysis and prior
knowledge and experience.

Students explore a variety of digital technologies to develop
and enhance ideas, products, or processes through creative
expression and innovative design to solve issues that affect
them, their community, and the world.

Students communicate and collaborate with others in digital
environments, working effectively in local and global teams
to develop empathy and broaden perspectives, achieve
common goals, solve problems, share values, and advocate
for positive social change.



Computational thinking Students break down problems into individual components,
create abstract and relevant representations, look for
patterns, and develop algorithms to better understand,
manage, and solve complex problems in a variety of
educational contexts, as well as everyday life.

Assessing Digital Literacy

DL is assessed in various ways which can depend on context, demographic factors,
specific skills and/or knowledge being assessed, as well as the purpose of the assessment. Some
of the primary ways of assessing DL include self-assessment, such as interviews and
questionnaires, and performance-based assessments. Each of these types of assessments are

associated with their own advantages and limitations.

Self-Assessments and Questionnaires

Self-assessments and questionnaires are perhaps the quickest way to assess DL.
Generally, self-assessments will involve a self-report questionnaire (or perhaps interviews)
concerning one’s own DL competencies. If a questionnaire is used, the individual will be
presented with items or questions that assess specific DL competencies and knowledge. These
items may be in the form of multiple choice, Likert-scales, or open-ended. Most questionnaires
can be completed in a relatively short time, but some can take longer. Although self-
reports/assessments allow for fast collection of considerable amounts of data, self-report
measures rely on an individual’s own assessment of their DL. Depending on how the measure is
constructed, it can be susceptible to numerous limitations and biases. Individuals may respond in

ways that exaggerate their skills and knowledge, either on purpose or because they don’t



recognize their deficiencies in the area. They may have difficulty recalling things accurately, or
their responses could be influenced by their current mood or emotional state. They could also
have difficulty interpreting questions correctly and make “guesses”, rather than provide accurate
information. Below are some examples of self-report DL measures that have been used in the

research literature. Some of these assessments appear in the appendices.

Digital Literacy Scale for teenagers (DLS-T; Rodriquez-de-Dios et al., 2016). The
DLS was designed to measure six components of DL in adolescents: technology skill, personal
security skill, critical skill, devices security skill, informational skill, and communication skill.
The original version of the scale consists of 29 items scored on a five-point Likert-scale ranging
from 1 (strongly disagree) to 5 (strongly agree). Initial attempts to assess reliability of the
measure showed that all but one of the factors (communication skills) showed adequate
reliability levels. The authors retained the factor in hope of improving it in future research. A
study conducted by Rodriquez-de-Dios (2018) also attempted to validate the measure using
confirmatory factor analysis (CFA). The results of the CFA were just shy of recommended values

and the authors suggested that the scale required further development.

Digital Difficulties Scale (DDS; Anrijs et al., 2020). Targeted towards adults 18 years
and older, the DDS was developed to assess the degree to which adults may be put at a
disadvantage due to the presence of difficulties using a digital device (smartphone or computer).
The scale consists of 16 items and consists of three subscales: Specific Digital Difficulties (o =
.94), General Digital Difficulties (o = .93) and Worries about Future Digital Difficulties (o =
.97). The items of the Specific Digital Difficulties are scored on 4-point Likert scales, while the
other two subscales use 5-Point Likert scales. The scale has demonstrated excellent Internal

consistency and evidence of validity.



Digital-Self Efficacy Scale (DSES, Ulfert-Blank & Schmidt, 2022). The DSES measures a
person’s confidence in the successful future use of digital systems. It includes 25 items assessed
on a 6-point Likert scale, from 1 (completely disagree) to 6 (completely agree). The measure
results in five subscale scores: information and data literacy, communication and collaboration,
digital content creation, safety, and problem solving. The measure demonstrates good internal

consistency (Q =.66 — 92) and evidence of validity.

Mobile Device Use and Attitudes Questionnaire (MDUAQ; Ng et al., 2018). The
MDUAQ is a 72-item inventory that assesses adolescents’ (12 -15 years of age) mobile
technology ownership and use as well as their beliefs and attitudes towards mobile technology.
The assessment is broken down into two parts. The first part involves items that are assessed on a
0 (not used at all) to 3 (all of the time (daily)) point Likert- scale. The second half of the
assessment uses a seven-point Likert-scale, where items are assessed on a 1 (strongly disagree)
to 7 (strongly agree) scale. The scale results in several subscales. For the use of mobile
technologies section, the subscales are learning, online participation, communication, recording,
entertainment, and navigation. For the mobile attitudes and beliefs section of the assessment the
following subscales are created: positive, negative, willingness, and attachment. The internal

consistency of the scale is adequate (o =.70 - .93).

Youth Social Media Literacy Inventory (YSMLI; Drake et al., 2023). The YSMLI
was designed to assess youth’s (9-13 years) knowledge and skills associated with the use of
social media. The measure consists of 90 items assessing six domains of social media use: media
balance, cyberbullying, privacy, advertisements, news, and phishing. The measure consists of
mostly multiple-choice items, with a single correct answer, and some true and false items. The

measure demonstrates marginal reliabilities between .61 and .93 and evidence of validity.



Shorter versions of the scale are available.

Online Learning Readiness Scale (OLRS, Hung et al., 2010). The OLRS was
developed to assess a student’s readiness for online learning. The OLRS is comprised of 26
items, which result in five subscales: computer/internet self-efficacy, self-directed learning,
learner control, motivation for learning, and online communication self efficacy. Responses are
provided on a 1 (Strongly disagree) to 5 (Strongly agree) point Likert scale. Reliability is
adequate (o =.73 - .87) and there is evidence of validity.

Student Readiness Scale (SRS; Zou et al., 2021). The SRS is an updated version of the
OLRS, presented above. Some of the items were altered to reflect English learning, specifically,
but many items remain similar to those of the scale described above. It was developed to assess
student’s readiness for learning during the COVID-19 pandemic, which moved much of the
world into a state of online learning. It is comprised of 22 items rated from 1 (strongly disagree)
to 5 (strongly agree) point Likert scales. The measure results in six subscales: technology access,
computer/internet self efficacy, self-directed learning, leaner control (in an online context),
motivation for English learning (in an online context), and online communication self-efficacy.
Piloting of the measure produced a Cronbach’s alpha value of .96, demonstrating excellent

internal consistency.

Performance-Based Assessments

Performance-based assessments of DL involve the assessment of an individual’s ability to
complete tasks that requires the application of DL skills and knowledge. Examples of such
assessments would be asking an individual to send an email, open a document, find a file,

determine the accuracy of digital information, create a presentation using PowerPoint, or



navigate a website. These assessments could involve a simple instruction or a more complex
theoretical scenario with several requirements. The benefits of performance-based assessments
are that they provide accurate representations of a person’s strengths and weaknesses. However,
performance-based assessments are often limited in scope, providing information about a
specific task, rather than a broad area. For example, numerous skills might be required to send a
proper email. Email composition might vary between various situations and contexts (e.g.,
formal vs. informal), the quality of email structure could vary from instance to instance
(contained all proper components), and the person might need to understand how to deal with
email attachments, filter junk mail, or identify fraudulent/scam emails. To assess all these aspects
would involve the creation of more assessments that focus only on email use, which ignores
other aspects of online communication and is only a small component of DL. Consequently,
performance-based assessments are always more time consuming than self-reports/assessments,
even if they are more accurate in determining what a person can and cannot do. A strong
performance-based assessment also requires a longer period of validation and an assessment in
reliability before it can be considered a useful tool. The type of performance-based assessment
that a person uses will depend on the context and what is important within that context.
Therefore, performance-based assessments are likely to have considerable variability because

they are designed for specific purposes.

Overall Conclusions About Existing DL Assessment Tools

Although frameworks set the boundaries of what constitutes DL within specific
situations, there needs to be a means to assess levels and progress in DL for the populations that
are targeted by those frameworks. The New Brunswick Digital Literacy Framework was put in

place to provide guidance on DL education in children from K — 12. There is a lack of



appropriate tools to assess New Brunswick’s Digital Literacy initiative in practice, as most tools
are specifically targeted at older children, adolescents, and adults. Furthermore, these tools do
not take into consideration the criteria set within the New Brunswick Digital Literacy
Framework. As a result, there is a need for a method to assess progress in DL education within
NB schools.

While the framework guides the direction of what should be assessed, determining how it
should be assessed is more complex and requires consideration of numerous factors. What
indicates success in a competency? What indicator should be used to demonstrate competency?
Who is being assessed and for what? Do the number of areas in which competency is assessed
translate to higher chances of success in any given occupation? In general, many of the existing
DL assessment tools tend to map onto at least some areas of this framework. There is likely no
single assessment that can predict success across all aspects of life. DL is a multifaceted
construct that means different things in different contexts. The specific DL competencies that are
necessary for a person to succeed in one walk of life can differ immensely from another. For
example, the particular set of digital competencies that are necessary for a factory labourer to be
successful may not be the same as those that are necessary for someone working in the service
sector. Furthermore, the specific competencies that are important to both of those occupations
will differ from what is necessary for a web designer. When developing a program aimed at
increasing DL, the developers need to be keenly aware of what they are trying to accomplish
with the program. The program should then be designed around a specific DL framework, so that

outcomes can be mapped onto that framework.



Benefits of DL and Overcoming the Digital Divide

According to van Deursen and van Dijk (2021) digital divide is a term to describe
inequality in physical and material access to DTTs, differences in motivation to access DTTs,
differences in skills associated with the use of DTTs, and differences in usage of DTTs. They
argue that the mere presence of DTTs does not close the digital divide. Van Dijk (2006) has
pointed out that providing material access is insufficient to close the digital divide. The first step
must be to close the gap in motivation to use DTTs, followed by issues with access, then skills,
and ultimately usage (see Figure 1). According to him, people vary in their motivations for
numerous reasons, including not perceiving a need for DTTs, not liking DTTs, perceiving DTTs
as dangerous, not having sufficient income to afford DTTs, and lacking skills to use DTTs. Some
of these motivation factors can be addressed through education about the need for DL and its

positive uses.

Figure 1. Steps to close the Digital Divide

Close
Motivation
Gap

Close Access Close Skills Close Usage
Gap Gap Gap

Once motivation is addressed, then interventions that address access issues are needed.
Several programs have been introduced in an effort to address access issues. Between 2005 and
2014, the One Laptop per Child initiative distributed educational devices to the developing
world, in hopes of closing the digital divide. The program was criticized for assuming that the
mere presence of DTTs was sufficient. They provided little to no support to teachers and students

in the use of the technologies that they provided, leaving the skills, motivation, and usage gaps



open. In 2020, the department of education required New Brunswick high school students to
have access to a laptop and offered laptop subsidy programs to grade 9 — 12 students, to help
purchase the devices. Again, this approach is not holistic. While it provided motivation (i.e.,
making laptops a requirement) and access (i.e., subsidy program), it did not address skills or
usage gaps. Even if children had access to the device, there was no guarantee that they could
make effective use of it for educational purposes. This approach also placed an additional burden
on teachers, as they now had additional roles as IT support. This limitation is a constant theme of
programs aimed at access to DTTs. It is only one part of the equation. When access issues are
resolved, skills and knowledge about the use of DTTs are still required. While some of this
comes through experience, the evidence presented previously suggests that the most common
uses of DTTs are for entertainment and social media, not necessarily for education and

employment.

Finally, we can consider divides in usage. Research has shown that certain demographic
variables and personal characteristics determine how, and for how long, DTTs are used. For
example, studies show that individuals in rural and urban areas differ in how they use the internet
(Hale et al., 2010), with adolescents living in urban areas showing higher levels of internet use
and greater symptoms of computer addiction (Pawlowska et al., 2015), and that interest in online

educational resources correlate with sociodemographic status (Lu & Hao, 2014; Zhang, 2015).

Enhancing DL has been associated with a number of potential benefits including online
safety and increased critical thinking (Lev-On et al., 2020; Mokhtari, 2023). For adults, several
studies have shown that strategies to enhanced DL can reduce susceptibility to fake news and
misinformation by increasing critical thinking and skepticism about information encountered

online (Alon et al., 2024; Anthonysamy & Sivakumar, 2022; Dame-Adjin-Tetty, 2022; Graham



& Triplett, 2017; Moore & Hancock, 2022; Sirlin et al., 2024; Soetekouw & Angelopoulos,
2024; Steinfeld, 2023). Adults with higher levels of DL have been shown to be better at detecting
phishing, text, and email scams (Black, 2023; Samo, 2024). DL has also been shown to reduce
online risk (e.g., cyberbullying perpetration or victimization) for children and adolescents

(Purnama et al., 2021; Ortega-Baron et al., 2019; Yurdakul & Ayhan, 2023).

Very little research has assessed the benefits of DL education in younger children, likely
because the construct is difficult to operationalize and measure in that age group. Research has
focused on how young children engage with DTTs, which could shed light on potential benefits.
Some of the goals of DL education are to reduce the academic achievement and poverty gaps. By
providing digital literacy education, we can manage part of the issue associated with equitable
access to educational resources and learning opportunities for children. DL skills and knowledge
can provide students with the tools they need to supplement the typical classroom experience by
increasing their access to learning resources and opportunities. DTTs can also provide additional
opportunities to succeed by allowing students within the same classroom to communicate with

one another and engage in cooperative learning strategies with one another.

DL education also has the potential to reduce poverty and end cycles of generational
poverty through several mechanisms. First, DL improves access to information and services
related to job opportunities and government programs. This exposure allows individuals access
to job opportunities they would have otherwise been unaware of or to government programs for
assistance. Secondly, DL helps reduce poverty by enhancing educational outcomes. Access to
educational resources allows an individual to upgrade their knowledge and skills, being more

competitive in the job market and allowing them to secure higher paying jobs. Thirdly, DL



provides an opportunity in which people can participate in the digital economy by starting online
businesses, an option that would be otherwise unavailable to them. Finally, DL can help advance
social inclusion, which can give people access to support systems and resources that can help

them to overcome poverty.

Conclusions and Recommendations Based on Review of the Existing Literature

DTTs are commonly found in Canadian households, and almost all children, adolescents,
and young adults are using them. Much of the use is for entertainment purposes, which means
that the benefits of DTTs are not being fully realized. The New Brunswick Digital Literacy
Framework (NBDLF) was developed in 2022 with the intention of it being incorporated into the
provincial education system. Although it overlaps with other existing frameworks, it requires the
development of approaches to teach and assess DL in students from K — 12 that map onto its
particular set of components. Furthermore, a search for tools and methods that might be useful in
measuring DL progress in younger children, as defined by the NBDLF, was unsuccessful. The
tools that do exist are mostly targeted towards older children and adolescents and are not specific
to the NBDLF. The tools that are targeted towards younger children were developed with the
evaluation of other programs in mind. Finally, there is a lack of research that explores the
benefits of introducing DL education early in a child’s education within Canada. Given the PP’s
goal of improving DL in children within New Brunswick, Canada, three recommendations are

made:

Program of research. Develop a program of research that focuses on DL skills and
knowledge in children and adolescents. This will include, but is not limited to, the immediate and
long-term effects of DL education on academics, mental and physical well-being, and examining

the impact of Digital Literacy education on older children’s and adolescents’ entrance into



postsecondary education and/or the workforce. The research should aim not only at evaluating
the impact of DL, but also to include ongoing evaluation of programs implemented to teach DL

to various age groups.

Development of DL education programs. Organizations such as United Nations
International Children’s Emergency Fund (2019) have acknowledged the importance of DL
education in children but also highlighted the fact that there has been little emphasis placed on
children in terms of DL tools. Both the education programs and tools developed to assess DL
progress should center around the NBDLF to ensure that skills and knowledge are progressing in

line with the components that have been outlined therein.

Development of methods to assess DL progress. A search for assessment tools in the
literature came up empty. To ensure that the DL programs put in place accomplish their objectives,
it will be necessary to develop age-appropriate assessments of DL components. This objective can
be accomplished by using some existing tools as a framework, but with significant modification.
For younger children, the tools will rely on observation by educators. For older children and
adolescents, the tools might consist of observation and self-report. These assessments are a crucial

step in establishing the efficacy of DL education programs.
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Appendix A: Digital Difficulties Scale (Anrijs et al., 2020)

The Digital Difficulties Scale

Specific Digital Difficulties (SDD)

SDD 1

SDD 2

SDD 3

SDD 4

SDD 5

SDD 6

If necessary, to what extent would you have difficulty to apply for a
subsidy or premium from the government online?, without the help of

others? (e.g., for parental leave or housing refurbishment)

If necessary, to what extent would you have difficulty to claim benefits
from the government online, without the help of others? (e.g., for

unemployment, illness, disability)

If necessary, to what extent would you have difficulty to search for job

vacancies online, without the help of others?

If necessary, to what extent would you have difficulty to register as

unemployed with the government online, without the help of others?

If necessary, to what extent would you have difficulty to apply for jobs
online, without the help of others? (e.g., uploading a cv or motivation
letter)

If necessary, to what extent would you have difficulty to find information
about the services or assistance of social organizations online, without

the help of others? (e.g., Public Centre for Welfare)



SDD 7

SDD 8

SDD 9*

SDD 10°

SDD 11°

If necessary, to what extent would you have difficulty to find information
about health insurances, fire insurances or family insurances online,

without the help of others? (e.g., about the cost or reimbursement)

If necessary, to what extent would you have difficulty to find information
about electricity, gas or water online, without the help of others? (e.g.,

about the cost)

If necessary, to what extent would you have difficulty to find information
about healthcare online, without the help of others? (e.g., about a healthy

lifestyle or hospital)

If necessary, to what extent would you have difficulty to make payments

or transfers online, without the help of others?

If necessary, to what extent would you have difficulty to fill out your tax

letter online, without the help of others?

General Digital Difficulties (GDD)

GDD 1

GDD 2

In general, I often have difficulty when using my smartphone, apps,

websites, or computer programs

In general, I am not able to solve questions or problems on my own

when using my smartphone, apps, websites, or computer programs



GDD 3 In general, I need support when trying out something new on my

smartphone or computer

GDD 4 In general, I find it hard to adjust settings of my smartphone, apps,
websites, or computer programs (for example, privacy or safety

settings)

GDD 5 In general, I often have questions or problems when using my
smartphone, apps, websites or computer programs after an update

has been done

Worries about Future Digital Difficulties (WFDD)

WFDD 1 In the past six months, how often did you worry that you will be
unable to keep up with ongoing changes in smartphones, apps,

websites or computer programs in the future?

WEFDD 2 In the past six months, how often did you worry that future developed
smartphones, apps, websites or computer programs will be too

difficult for you to use?

WFDD 3 In the past six months, how often did you worry that you will find it
hard to keep up with using smartphones, apps, websites or computer

programs in the future?




 online = using an app or website.
b jtem is excluded from the final instrument based on exploratory factor analysis.

Answers for SDD items were 1 = Having no difficulty, 2 = Having rather no difficulty, 3 =

Having rather difficulty, 4 = Having difficulty.

Answers for GDD items were 1 = Disagree, 2 = Rather disagree, 3 = Neither disagree, neither

agree, 4 = Rather agree, 5 = Agree.

Answers for WFDD items were 1 = (Almost) never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 =

Very often.



Appendix B: Digital-Self Efficacy Scale

Instructions: We will now ask you how you use digital systems. Digital systems are digital
applications (e.g., software or apps), digital devices (e.g., computers or smartphones), and digital
environments (e.g., the internet or messaging services).

Information and data literacy (iSE)

search for specific information in digital environments.

distinguish between correct and incorrect digital information.

store and organize digital content so that I can easily find it again.

Communication and collaboration (cSE)

interact with others in digital environments.

share information and data with others digitally.

participate in public discussions and activities in digital environments.

defend myself against injustice in digital environments.

defend myself and others against injustice in digital environments.

push back against injustice in digital environments.

use digital systems to collaborate with others.



use the proper etiquette to communicate in digital environments.

manage and delete my digital footprint.

present myself the way I want in digital environments.

Digital content creation (dSE)

create digital content.

change digital content in a way that new content is created.

identify legal aspects in digital environments, such as terms of use and licenses.

write a simple command in a programming language.

Safety (sSe)

protect my digital devices from unwanted access. protect my personal data in digital
environments.

recognize health risks associated with using digital environments.

use digital environments to promote my health.

recognize the impact of digital environments on nature and the climate.

Problem-solving (pSE)




identify technical problems when using digital environments.

find and apply various solutions to technical problems that arise.

find the right digital system to meet non-technical challenges.

develop novel digital solutions.

identify and improve the digital skills I lack.

Participants respond to the items on a six-point Likert scale. The response categories are (1)
completely disagree (2) disagree (3) slightly disagree (4) slightly agree (5) agree (6) completely

agree.



