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Abstract

The use of digital technologies is increasing in Aotearoa New Zealand (NZ) schools to support future-
focused learning and allow students to gain 21st century skills that can enable them to participate and
thrive in a digital future. NZ students have among the highest use of digital technologies in the world,
and digital devices present both opportunities and risks to educational outcomes and health/well-being.
Pragmatic guidelines have been developed internationally to support the safer use of digital
technologies in education settings, and a review was carried out to examine the need for such guidance
in a NZ context. While studies present mixed results, emerging evidence from analysis of international
and national standardised assessments indicates that the impact of digital technologies on learning
outcomes is not neutral, and while some use can benefit learning, frequent use has been associated with
reduced learning outcomes. Conditions and context of use seem important, including factors such as
task selection, length of use, and whether device use is teacher-led or independent. Further research is
needed to better understand the most effective ways to use digital technologies for learning.
Additionally, emerging evidence highlights numerous negative health impacts that are associated with
frequent and extended use of digital devices. Informed recommendations for the use of digital
technologies in NZ schools may allow students to get the best that digital technologies can offer to
learning, with lower risk.
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Introduction

There has been increasing interest in the use of digital technologies (screen-based digital tools such as
computers and devices) in education, where digital devices are promoted as having the potential to
support future focused learning, provide out-of-school learning opportunities, and to facilitate
contextually relevant learning opportunities (Darragh & Franke, 2023; Fletcher, 2020). Aotearoa New
Zealand (NZ) has been an early and enthusiastic adopter of these tools in education, with a marked
increase over time in both school and recreational use of digital devices for children and adolescents
(International Association for the Evaluation of Educational Achievement [IEA], 2016; Lee et al., 2023;
Organization for Economic Cooperation and Development [OECD], 2015, 2021a; Sutcliffe & Webber,
2021). Rates of adolescent screen use in NZ are among the highest in the world, having increased from
an average of 22 to 42 hours per week from 2012 to 2018, including both home and school use (OECD,
2021a). In NZ classrooms, students have among the highest use of digital devices, and the highest use
of internet in class in the world (Bolstad, 2017; Medina & McGregor, 2019; OECD, 2015, 2021a; Wylie
& MacDonald, 2019). Daily screen use further increased during the Covid-19 pandemic (Meissel &
Bergquist, 2021), with studies suggesting current rates of screen use remain elevated above pre-
pandemic levels (Hedderson et al., 2023).

Advancement in digital technologies have progressed more quickly than any innovations
throughout history (United Nations, 2022). The inclusion of digital technologies in education comes as
a necessary response to a changing world. Digital fluency has now been recognised as an essential skill
to achieve future prosperity. In NZ, the Ministry of Education has defined digital fluency as the
competent and effective use of digital technologies to enhance learning outcomes, being an “adept
producer of digital content”, and understanding the social costs and benefits that are associated with use
(Ministry of Education, 2022b, p.1). While digital learning opportunities have been described as a
“game-changer” for lifting achievement (Harju et al., 2019; Harris et al., 2020), the use of digital
technologies for learning differs widely across NZ schools, with time spent using devices in class
varying from school to school and also from classroom to classroom (Lips et al., 2017). Frequency can
range from delayed to near-ubiquitous use of devices, including schools with digital immersion models
at primary level and schools with delayed use of digital platforms until Year 9 (Federation of Rudolf
Steiner NZ, 2015; Taitokerau Education Trust, 2023).

NZ’s early uptake and high rates of use relative to global norms may in part reflect historical
attitudes and identity as a country of innovators (Lee et al., 2023). Further, equity and the digital divide
have been at the forefront of decision-making in NZ for both government and private organisations.
Digital technologies within NZ are seen as a pathway to reduce socioeconomic and cultural barriers by
providing equality of educational opportunity (Newton, 2019) and a priority to raise achievement (Lee
et al., 2023). Various initiatives have aimed to improve access to devices for prioritised students and
schools, with the government focusing on high school students and private organisations targeting
primary school students from low socioeconomic communities (Hipkins, 2020; Manaiakalani, 2007).

Despite complexities, there is no question that digital technologies have the potential to support
learning (United Nations Educational, Scientific and Cultural Organization [UNESCO], 2023),
including within specific NZ contexts (Ka‘ai, 2017). Yet assumptions that digital technologies can solve
major challenges in education and will be transformational to learning have been questioned (Reich,
2021; Sutcliffe & Webber, 2021; UNESCO, 2023). Digital technologies present both opportunities and
risks to young people, in home and school settings. Advantages include increased opportunity for social
connection and exposure to support networks, access to online resources that can support physical and
mental health, and potential for educational gain (Chassiakos et al., 2016; Hill et al., 2016). In the
classroom, devices can be used in many ways and for different tasks, so the context of use is important
when considering their impact on learning (Bouygues, 2019). However, results of research exploring
the impacts of device use on educational outcomes is at best, mixed (Hattie & Hamilton, 2021). While
some use of educational technology can support learning, robust evidence for its effectiveness remains
limited, and analysis of data from international surveys and standardised assessments has found that
frequent use of digital devices is associated with reduced learning outcomes (Bouygues, 2019; Gubbels
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et al., 2020; Hattie & Hamilton, 2021; OECD, 2015; Sutcliffe & Webber, 2021; UNESCO, 2023; Zhu
& Li, 2022).

Recently, an increasing body of evidence also highlights potential risks to children and youth
associated with screen use. This includes exposure to inaccurate and harmful content, cyberbullying,
and compromised privacy and confidentiality (Chassiakos et al., 2016; Hill et al., 2016). In addition to
its impacts on learning, frequent and extended screen use is associated with risks to child and adolescent
health and well-being (Chassiakos et al., 2016; Cullen et al., 2024; Hill et al., 2016; UNESCO, 2023).
These risks are of concern to educators, caregivers, and young people alike (Sahlburg & Graham, 2020)
leading to calls for public intervention (UNESCO, 2023).

Strategies and services have been developed in NZ to address some of these challenges within the
education sector, largely focusing on cybersecurity, cyberbullying, and reducing exposure to harmful
online content (Lee et al., 2023; Ministry of Education, 2022a). However, there has been very little
consideration of how educational screen use might impact on child and adolescent health/well-being
(Merga & Williams, 2016). This disconnect has recently been noted, and the United Nations Special
Rapporteur has called for a full discussion on the age-appropriateness for introducing digital
technologies into schools, along with impacts on health and development (United Nations General
Assembly, 2022). In a NZ context, educational technology tends to be viewed through a lens of
opportunity and engagement (Newton, 2019). Despite seeming assumptions that educational technology
per se is inherently beneficial (Darragh & Franke, 2023), international research has found there is also
limited consideration given to the level of evidence for technology products prior to adoption in the
classroom by teachers and administrators (UNESCO, 2023).

This narrative review sets out to examine the need to support NZ schools and kura with best-
practice recommendations for the safer use of digital technologies. At the time of this manuscript
submission, NZ guidelines to promote safer use of screens for young people had been developed, but
these refer only to recreational use (Ministry of Health, 2017a, 2017b). Legislation and guidelines have
been adopted internationally for the safer use of digital technologies in schools, but despite the
comparatively high use of screens in NZ schools, only digital citizenship is comprehensively addressed
(Ministry of Education, 2021a). There is an opportunity in NZ to support the health and well-being of
students when using digital technologies to learn. Along with reducing inequitable health outcomes, this
initiative could promote equitable opportunities for learning, which may positively impact population
health (Hahn & Truman, 2015).

The following questions are addressed: 1) What is the impact of using digital technologies for
school work on learning outcomes? 2) What is the impact of high screen use on the health and well-
being of children and adolescents, and how does this relate to education? 3) What current guidelines
exist to support child and adolescent health and well-being when using digital technologies?

What is the impact of using digital technologies for school work on learning
outcomes?

With the relatively early and fast adoption of digital technologies for school work, and variation between
NZ schools and classrooms in implementation, it is increasingly important to understand both the
opportunities and impacts of digital technology on learning (Lips et al., 2017). As well-being should be
at the centre of education, consideration must be given to both the potential educational benefits and the
risks associated with the use of digital technologies (Merga & Williams, 2016).

Digital technologies certainly enable some learning opportunities above and beyond what can be
achieved with more traditional methods, and positive effects can be found on academic outcomes.
Digital devices have potential to allow students access to resources and information online to support
learning and to collaborate beyond the school campus (Chen et al., 2018). Additional factors such as
digital fluency, engagement, and how prepared schools are to integrate digital technologies are
important considerations. Teachers’ learning, access to resources, and connections can be supported by
digital technologies (Haleem et al., 2022). Teaching pedagogy (design and practice) also influences the
effectiveness of digital technologies for student learning (Timotheou et al., 2023). Future technologies
and innovations may offer a new range of opportunity and advantage to students. Overall, however,
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evidence to date for the impact of digital technologies on learning outcomes is mixed, with broad pre-
Covid impacts described as “at best average, more likely well below” (Hattie & Hamilton, 2021, p.1),
and the quality and independence of research has been found lacking (Hattie & Hamilton, 2021; Hood,
2019; UNESCO, 2023). However, digital technologies have been found to have above average impacts
for students with special learning needs (Hattie & Hamilton, 2021; Nicolai et al., 2023).

This section considers the impact of digital technologies on educational outcomes using studies
and reports comparing national and international standardised assessments including: 1) Progress in
International Reading Literacy Study (PIRLS) (Forkert & Chamberlain, 2020; IEA, 2016), 2) National
Assessment of Educational Progress (NAEP) (Bouygues, 2019), and 3) Program for International
Student Assessment (PISA) (Bouygues, 2019; Gorjon & Osés, 2023; Gubbels et al., 2020; OECD, 2015,
2021a; Sutcliffe & Webber, 2021). Additional studies were incorporated to review the impacts of digital
technologies on student engagement and to facilitate discussion. Time spent using digital technologies
is a significant focus of these reports and studies, which is highly relevant not only in relation to student
health/well-being, but as duration of educational technology interventions has been found to impact the
size of effects (UNESCO, 2023). The Australian National Assessment Program — Information and
Communication Literacy (NAP-ICTL) and NZ National Monitoring of Student Achievement study
(NMSSA), both national large-scale assessments of student outcomes including student achievement in
the learning area of technology, were further included to discuss digital fluency (Australian Curriculum
Assessment and Reporting Authority, 2015, 2023; Educational Assessment Research Unit & New
Zealand Council for Educational Research, 2022).

The impact of digital technologies on learning

Several large-scale international and NZ studies and reports have compared academic results with time
spent using digital technologies at school (Bouygues, 2019; Gorjon & Osés, 2023; IEA, 2016; OECD,
2015; Sutcliffe & Webber, 2021; Zhu & Li, 2022). After accounting for demographics and teacher
experience, these studies found a “ceiling effect” with improvements in some areas of learning with
moderate computer or device use; but with higher use, students had significantly lower educational
outcomes. Specific to primary-aged students, more frequent device use had a clear negative relationship
with testing outcomes (Bouygues, 2019; IEA, 2016).

Complicating the comparability of these results, definitions used for moderate computer or device
use compared to frequent or high use varied between studies. Moderate use was defined as: 1) once a
week or less, 2) from several minutes up to half an hour per day, 3) less than 60 minutes per week, and
4) “in some classes”. Frequent, lengthier, or high use was described as: 1) more than once a week, 2)
more than 30 minutes a day, 3) more than 60 minutes per week, and 4) ranging from “in half of classes”
to “in all or almost all classes”. While this limitation (lack of consistency of definitions) must be
acknowledged, the term “moderate” broadly measures the limited use of digital technologies alongside
other learning modalities and still gives valuable information. These terms are important to note, as
levels defined as moderate may seem lower than expected in countries or schools where devices can be
used as the primary platform for learning. Internationally, the prevalence of digital device use in class
is not frequent, including in the world’s richest countries (UNESCO, 2023).

Digital technologies can be used both effectively or ineffectively, and the context of use is an
important factor when considering the impact on learning outcomes. An analysis of NZ PIRLS data
found that Year 5 students who engage in digital activities weekly or more have reduced enjoyment of
reading (Forkert & Chamberlain, 2020). While 93% of Year 5 students use digital devices/computers
when learning to read in NZ, compared to an international average of 44%, this year group ranked last
for reading performance across English-speaking countries who took part in the PIRLS assessment
(IEA, 2016). Bouygues (2019), based on data from NAEP, noted that technology appeared least helpful
for children learning to read. In this context, non-digital tools seem better for learning about language,
following a trend seen both internationally and in NZ (Delgado et al., 2018; Furenes et al., 2021; Harju
et al., 2019; IEA, 2016).
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Conversely, analysis of PISA 2018 data found that NZ 15-year-old students, along with Australia
and three other countries, “bucked the trend” of a negative association between time spent using digital
devices and “21* century reading performance” (OECD, 2021a). This is positive; however, it is worth
noting that the measure of reading performance had changed to reflect the information-processing
strategies involved in digital reading (digital skills required for reading online). Assessments need to
shift to reflect a changing society, and examples of differences in the assessment focus include whether
students could distinguish fact from fiction and online navigational skills. Australian students also had
a positive association between time spent using devices and digital reading performance, after
accounting for school and student socioeconomic status, however, Merga and Williams (2016) noted
that Australian students already had comparatively high digital skills from 2012 data (Merga &
Williams, 2016; OECD, 2015). While NZ data is similar to that of Australia, the comparison in digital
skills from 2012 to 2018 is not available. The 21* Century Reading report was supported by Vodafone
(a telecommunications company), raising the possibility of funding bias. In contrast to 21% century
reading skills, reading literacy measured from 2018 PISA data showed a slight decline in NZ 15-year-
olds’ performance (Medina & McGregor, 2019; OECD, 2021a).

Along with frequency of device use, specific online learning activities were analysed to better
understand whether they were linked to improved or reduced academic outcomes. The only digital
activity positively associated with reading performance included browsing the internet for school work
(OECD, 2021a). All other measured digital activities had a negative association with reading
performance, including using learning apps and websites, doing homework on computers, and posting
on school websites (see Figure 1) (Gorjon & Osés, 2023; Gubbels et al., 2020; OECD, 2021a; Sutcliffe
& Webber, 2021; Zhu & Li, 2022). This aligns with a large-scale study by Bouygues (2019), which
found that researching on the internet had positive associations with learning outcomes, while
educational tablet-related activities like games, apps, and electronic textbooks were associated with
poorer outcomes (Bouygues, 2019). For NZ and international students, this trend of reduced outcomes
with most digital learning activities held across all subjects measured (English, mathematics, science),
excluding checking email which had a neutral effect (Gorjon & Osés, 2023; OECD, 2021a; Sutcliffe &
Webber, 2021). While most reports and studies only show correlation, the negative impact of “very
intensive” use of digital devices at school (defined as students using digital devices on average between
1-2 times per week to almost every day) was found to be causal using PISA data from 15-year-olds in
three countries (Gorjon & Osés, 2023). This relationship was found using inverse probability weighting
analysis and included countries with advanced policies on integration of digital technologies for
educational purposes, such as Finland and Estonia.
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Figure 1. Score-point Difference in Reading Between Students Who Reported Using Digital
Devices for the Following Activities at School Compared to Those Who Reported They Never
Did, OECD average

Score-point difference
20
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performance
Plaging i Postngmy i Doing Downloading, Using i Usingschool | Practicing : Using email <Chatting | Browsing the
simulations | workonthe | homework : uploading or learning : computers  anddrilling, : atschool online>at  { Internet for
atschool : schools | onaschool : browsing appsor : forgroup | suchasfor school | schoolwork
© website | computer | materialfrom | learning : workand : foreign :

i i theschool's websites | communicati | language

i website (e.q. i onwith : learningor

¢ <intranet>) © other i mathematics

i i students i

1. The socio-economic profile is measured by the PISA index of economic, sodial and cultural status (ESCS).

Note. All score-point differences are statistically significant. Items are ranked in order of the score-point
differences in reading for students’ and schools’ socioeconomic profile. From 21* Century Readers:
Developing Literacy Skills in a Digital World, PISA, 2021, OECD publishing,
https://doi.org/10.1787/a83d84cb-en. Copyright 2021 by OECD.

Along with task selection, when it comes to learning it is important to consider who is using the
device. PISA data from NZ students in 2018 indicated that for English and science classes, when
teachers used devices to teach, or when students used devices with their teachers, test performance
generally improved. When students used devices independently to learn, test performance declined. In
mathematics, test performance only improved when teachers alone used devices (Sutcliffe & Webber,
2021).

The impact of digital technologies on digital fluency

Educational outcomes are not the only measure of impact, and achieving digital fluency is an important
aim of the 2020 digital curriculum (Ministry of Education, 2021c). How best to achieve fluency has
been questioned, and NZ Ministry of Education publications note that the inclusion of digital
technologies in the curriculum does not always require a device (Ministry of Education, 2021b). Digital
skills required for reading and mathematics were evaluated in 15-year-olds from 2012 PISA data,
finding that while moderate use of computers and devices was associated with improvements, more
frequent use was associated with significant declines in performance (Bouygues, 2019; OECD, 2015).
Some examples of these skills included knowledge of navigation techniques and tools, critical
evaluation of information and assessment of credibility, and ability to solve problems online and use
digital technologies as a mathematical tool. Possible explanations for these results considered that
students reporting more frequent use of digital technologies to learn could potentially only have been
using these tools for a short time (leading to unfamiliarity), or they could have contributed to non-
productive class time. Authors noted that context and variation of use may further influence outcomes
(OECD, 2015).

More recently, Australian research found that Year 6 and Year 10 students’ digital literacy has
declined despite increased and extensive use of devices in primary school (Australian Curriculum
Assessment and Reporting Authority, 2015, 2023). A potential reason suggested for this reduced
performance included an assumption that students would gain necessary skills simply by using digital
devices, compared to previous attendance of computer labs where digital skills were specifically taught.
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Achievement in technology declined in NZ Year 4 and Year 8§ students between 2016 and 2021, despite
extensive changes to the technology learning area of the New Zealand Curriculum and increased use of
devices to learn (Educational Assessment Research Unit & New Zealand Council for Educational
Research, 2022). However, authors noted that interruptions to their assessment programme due to
Covid-19 meant that care should be taken when interpreting results, particularly for smaller groups in
the sample, such as Pasifika students.

The impact of digital technologies on student engagement

Student engagement is an important rationale for learning with digital platforms. However, research
shows mixed results regarding the impact of digital devices on student engagement with learning (Heflin
et al., 2017; Nkomo et al., 2021; Schindler et al., 2017; Sean & Maakrun, 2020). Further, engagement
does not necessarily lead to improved educational outcomes and is only an advantage if the activity is
aligned with effective device use and pedagogy (Higgins et al., 2012; Hood, 2019). When aligned, some
studies note enhanced student interaction and engagement through use of digital tools, such as
interactive whiteboards (Mun & Abdullah, 2016), through collaborative forums, such as online
discussion platforms (Kilinc & Hakan, 2021), by prompting parents to engage with their child’s learning
in some contexts (Nicolai et al., 2023), and while less effective than real-life training, using training
simulations for high school students can be more effective than watching video demonstrations
(UNESCO, 2023). Risks digital technologies present to distraction in the classroom, however, are
frequently ignored by research and evaluation (UNESCO, 2023). This is of concern, given Growing Up
Digital Australia commentary describes potential for a new digital divide, where lower achieving
students, in particular, are most at risk of distraction from interactive media use (Sahlburg & Graham,
2021).

The impact of school capacity to integrate digital devices for learning

The impact of school preparedness to use devices for learning was recently analysed using NZ 2018
PISA data, investigating whether programmes and policies to support the integration of devices lead to
improved outcomes. Results suggested that in schools with sufficient internet access, where teachers
have access to resources on how to use devices, and where teachers are considered to have the skills to
integrate devices in instruction, academic results were lower compared with schools without those
capacities (Sutcliffe & Webber, 2021). In short, authors noted that programmes and policies to support
integration of devices may result in poorer outcomes. While considering that there was a possibility this
result could reflect an overconfidence in perceptions of teachers’ digital literacy and lesson preparation
time, if taken as accurate, they described concern with these findings in the context of widespread digital
device use in NZ schools. Whether this reflects a lower frequency of device use by students to learn in
schools who report being less resourced, it highlights both the importance of understanding how devices
are being used and suggests that the capacity to use devices for learning is only helpful when of high
value (Sutcliffe & Webber, 2021).

Overall, it appears that digital technologies have the potential to support learning, but results to
date have been underwhelming. The conditions of use are important; task selection, context of use, and
moderation of time spent using devices to learn seem key, including for gaining digital skills (Bryant et
al., 2020; Hattie & Hamilton, 2021; OECD, 2015; Sutcliffe & Webber, 2021). Limitations exist in
available studies, such as survey questions that lack specificity, meaning the development of measures
that better capture relevant information is needed (Sutcliffe & Webber, 2021). The impacts of digital
distraction present a risk to academic achievement and require ongoing evaluation and consideration.
Further research is needed to clarify the best uses of digital technology to make a positive impact,
including its use within a NZ context.
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What is the impact of high screen use on the health and well-being of children and
adolescents and how does this relate specifically to education?

Screen media content and context of use are highly relevant to health/well-being outcomes. Some uses
of digital technologies, such as well-designed apps to increase physical activity, screen use supporting
social connection, or accessing health support, can show benefits to health and development in young
people (particularly to adolescents) (Hill et al., 2016). However, emerging evidence suggests that
frequent and extended screen use by children and adolescents is associated with numerous risks to health
and well-being (Joshi & Hinkley, 2021; Ponti, 2023; UNESCO, 2023). These impacts fall broadly into
four categories (see Figure 2): vision and hearing, physical health, cognition and behaviour, and
psychosocial.

Figure 2. Categories: Impact of Digital Technologies on Children/Adolescent Health and Well-
being

Vision and . Cognition and .
. Physical health & : Psychosocial
hearing behaviour
Myopia (short- Back/neck pain Attention Mental health
sightedness)
Headaches Language Cyberbullying
Dry eye disease
\ ) . - - Problematic
- S Repetitive strain injury Cognition internet use
Digital eye strain - -
Obets'ty/exerc'se Behaviour Family conflict
olerance
Noise-induced hearing Self-harm/sexual
loss (headphone use) Sleep Structural changes harm

Note: Adapted from Impact of digital screen use on health and wellbeing of children and adolescents:
A narrative review. By J. Cullen et al, 2024. New Zealand Journal of Physiotherapy, 52(1), pp 62-77.
https://nzjp.otago.ac.nz/nzjp/article/view/364

Conditions relating to total time spent using screens have direct relevance to screen use occurring
in the classroom as well as at home. Significant emerging health issues include dry eye disease, digital
eye strain, and myopia in children and adolescents, which have been associated with lifestyle factors
including time spent using screens, unrelated to screen media content (Foreman et al., 2021; Stapleton
et al., 2017; Wolffsohn et al., 2023). Safe practice in using headphones with digital devices in class and
home settings could reduce harms, as current evidence suggests young people are at risk of hearing loss
due to the use of headphones/earbuds (World Health Organization, 2015, 2017, 2021). Physical
complaints have been described in association with high screen use in young people, with posture
thought to play an etiological role. Such complaints include back and neck pain, repetitive strain injury
(RSI) of the upper limb and recurrent headaches (Joergensen et al., 2021; Ogrenci et al., 2018; Straker
et al,, 2007; Young et al., 2012). Screen time is thought to be linked to obesity in children and
adolescents, while excessive screen use and bedtime screen use are linked to sleep disturbance in the
majority of studies investigating the topic (Cullen et al., 2024).

Impacts of screen use on mental health and cognition are emerging areas of research, where both
benefits and risks to child and adolescent health and development can been seen (Campbell & Twenge,
2018; Wilkinson et al., 2021; Yang et al., 2013; Zhang et al., 2020). While excessive screen use is linked
to poorer outcomes in both mental health and cognition, a number of studies have found a dose-


https://nzjp.otago.ac.nz/nzjp/article/view/364

Impact of digital technologies on children and adolescents in Aotearoa New Zealand  75-92

dependent relationship, and inverse U-shaped correlations where some internet use is better than none
for adolescent well-being, but multiple hours have a detrimental effect (Campbell & Twenge, 2018;
OECD, 2015; Yang et al., 2013; Zhang et al., 2020). Several studies found that pre-existing mental
health, online content, and gender impacted results, in addition to time spent on screens (Tang et al.,
2021; Twenge & Farley, 2021). The impacts of digital technologies on cognition are not well understood
and appear to have particular relevance to the developmental stage of the child/youth as well as the type
of device and content of screen media activity (Gottschalk, 2019; Kirlic et al., 2018; Stewart et al.,
2019). While intentional learning tasks (such as researching on the internet for school work) are linked
to educational gains, even educational content for young children is recommended to be used in
moderation, as time spent using screens may displace other tasks that would be more beneficial to
learning and development (Cullen et al., 2024). The relationship between different forms of screen
media on cognition and well-being may be of particular interest to educators due to the intrinsic
connection between cognition and learning, and further studies are needed in this complex area
(Wilkinson et al., 2021).

A definition of what constitutes excessive screen use is difficult to clarify (McNaughton, 2021).
Frequency of screen use associated with harmful impacts in children over five years old are reported
between studies to range from between two and six hours per day (Cullen et al., 2024). While these
figures have considerable variation, they nonetheless highlight the significance that school screen use
can contribute to total daily use. Some children in NZ can exceed these hours of screen use daily using
digital devices in school hours and for homework, before factoring in additional hours of recreational
screen use. Therefore, health impacts associated with high screen use are relevant both to schools and
caregivers, and the use of digital devices for school activities need to be considered within the context
of a child’s entire day and overall screen exposure (Wilkinson et al., 2021).

Equity, as noted previously, is also pertinent when considering the impacts of digital technology
for young people. Issues of equity and access to digital technologies are complex. While technology
offers benefits to prioritised students and indigenous peoples (Li et al., 2021; Sianturi et al., 2023),
international research shows that digital platforms alone have done little to lower the educational gap
for prioritised communities (OECD, 2015; Yanguas, 2020). Previous research identified that the digital
divide specifically related to access is shrinking for Maori, the indigenous people of NZ (OECD, 2021b);
however, it is noted that this does not necessarily mean the digital divide has improved for rural Maori
(Pacheco & Melhuish, 2019; Taiuru, 2020). Children from Maori and low socioeconomic communities
have significantly higher screen and internet use than their more affluent peers, potentially increasing
health risks associated with frequent and extended screen use (Pacheco & Melhuish, 2019; Stewart et
al., 2019). Internet use of more than six hours on weekdays and weekends is most predominant in Maori
adolescents (Digital Government, 2019).

In summary, while some screen-based activities can offer advantages to health and well-being,
excessive screen use (including mechanisms of use and/or activities displaced by screen use) has been
linked to adverse outcomes. As screen use can occur frequently throughout the school day in NZ, it is
important for educators to be aware of these impacts. Risks to physical health and well-being relating
to frequent and extended device use in the classroom apply beyond health and safety considerations;
health, well-being, and learning are also interdependent constructs, with physical health in turn
impacting children’s cognitive development (Midford et al., 2020). This means health becomes an
important consideration for educators. Due to the rapid pace of technological change, further research
in a NZ context is needed; however, with a broad and growing body of evidence, guidance to encourage
healthy engagement with screens and to reduce harms seems important.
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What current guidelines exist to support child and adolescent health and well-being
when using digital technologies?

Internationally, guidelines, legislation, and policy addressing the use of digital technologies in education
have been put in place in a number of countries, with a range of recommendations and rationales.
Recreational guidelines for screen use in NZ specifically focus on time limits. These guidelines
recommend that daily screen time is discouraged for children under two years old, less than one hour
for two to five-year-olds, and no more than two hours for five to 18-year-olds (Ministry of Health,
2017a, 2017b). The online organisation Netsafe, under an agreement with the Ministry of Education,
provides information mostly relating to cyber-safety in schools (Netsafe, 2022).

Recently, UNESCO has issued an urgent call for regulation ensuring appropriate use of
technology within education, with awareness by decision-makers of the profit-driven agenda of
technology companies and lobbyists who are often advisers to the education sector (UNESCO, 2023).
Discussions are strongly recommended, with focus on how best to balance both the rights of young
people within education, including the need to “access, master and use” technologies as a tool, against
risks of digitisation (United Nations General Assembly, 2022). Policies and supports are also being
developed in NZ and abroad to harness the opportunities that artificial intelligence can bring to learning,
evaluating and minimising risk to increase safe, fair, and effective use (Ministry of Education, 2023;
U.S Department of Education, 2023).

Discussion

Research suggests that digital technologies can have positive impacts, they are not universally harmful,
and will be an important part of the future for our young people. This paper has shown that more research
to understand the impacts of these tools is warranted.

From here, digital recommendations which are contextualised for the education setting in NZ
could enable students to gain the benefits that digital technologies can offer to learning with reduced
risk of harms. Currently, schools lack support to consider the negative health risks of frequent and
extended use of digital technologies (Merga & Williams, 2016). This is despite some children being at
risk of excessive exposure to screens through educational use, exacerbating their overall risk to health
(UNESCO, 2023).

All screen use is not equal, and this needs to be taken into account for future research to allow us
to understand effects more clearly. However, the impact of educational technology on raising student
achievement and providing learning opportunities has not been the panacea that was anticipated. In
contrast, to benefit learning, emerging evidence suggests that time indications for moderate use may
need to be recommended, particularly for primary school students. Due to their stage of development,
these children may face greater risks in a number of areas when compared to older students yet appear
to have less to gain in educational outcomes. Context and conditions of use are highly relevant, and
additional factors, such as task selection, along with who is using the device (teacher, student or both),
are important considerations. The Ministry of Education response to NZ PISA data highlighting these
trends noted that while digital technologies have potential to enhance learning, currently there are only
a few situations where this is occurring in NZ, alongside many situations where devices may be
disadvantaging students (MacCallum & Brown, 2021).

To balance both the rights of young people to access digital technologies in education, to use
technologies in ways that benefit learning, and to gain essential digital skills, recommendations for
discussions that focus on safer, fairer, and effective uses of technology “where it is demonstrated that it
brings a significant added value” have been made (United Nations General Assembly, 2022, p.1, para
4). Among other factors, this includes raising awareness for teachers and students of risks associated
with frequent and extended screen use, alongside considering carefully whether digital devices clearly
add benefit to teaching and learning, and supplement learning as opposed to replacing more traditional
methods (Hood, 2019; MacCallum & Brown, 2021; UNESCO, 2023).
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Our understanding of the relationship between high screen use and children’s health is evolving,
and the current strength of evidence varies in different health domains, from levels where harm is
accepted by leading health organisations, to weak and emerging in others. Further, as handheld device
use and increasing screen use are recent phenomena, more time is required for longitudinal studies.
However, the current evidence for impacts that digital devices have on well-being and learning have led
to recommendations for cautious, purposeful, and well-researched use in the classroom (Gorjon & Osés,
2023; Sutcliffe & Webber, 2021).

Screen media content and quality can impact health, well-being, and learning outcomes, and
effects on cognition may be of particular interest within the education sector. Further research and
analysis are required to explore this complex field, and, importantly, the teaching pedagogy and
practices that effectively support children’s learning and cognitive development. Emerging research is
also showing differences in cognitive processes occurring when students learn to write and read using
traditional methods compared to digital devices (Delgado et al., 2018; Hood, 2019; Thara et al., 2021;
Kiefer et al., 2015). Incorporating the strengths of both analogue and digital tools in the classroom,
where age-appropriate, has potential to enhance learning and allow essential digital skill acquisition,
while supporting balanced screen use during the school day and beyond.

Despite time limits for screen use in school being a component of a number of international
guidelines, several reports suggest that current evidence is too weak to support guidelines for optimal
screen time (Gottschalk, 2019; Wilkinson et al., 2021). The lack of data proving causation with which
to inform evidence-based guidance is problematic; however, this stance may present a dilemma,
particularly when considered alongside rates of screen use in NZ children/youth. Longitudinal studies
are unlikely to yield conclusive results for a number of years if not decades, yet emerging evidence
indicates that associations of harm from frequent and extended screen use exist. Dose-dependent
relationships between time spent on screens and negative outcomes have been found in numerous areas
of health. To reduce risk, giving information and guidance that supports our young people to engage
positively with screens will be important (Sahlburg & Graham, 2021; Wilkinson et al., 2021). An active
approach to educating students on healthy screen behaviours and continuing to educate students about
digital citizenship and cyber security is therefore important to address this complex issue.

Additional limitations must be considered within this review. While analysis of data based on
standardised assessment can provide a useful indication of impacts, context-specific information gained
from smaller studies may be obscured and mechanisms of impact overlooked (Bouygues, 2019; Gubbels
et al., 2020; Schleicher, 2019). While most studies focus on academic achievement, research suggests
that additional aspects of learning, such as socio-emotional skills and collaboration, can also be
positively or negatively impacted by teachers design and implementation of digital technologies in the
classroom (Kérchner et al., 2022; McNaughton et al., 2018; Wilkinson et al., 2021). Without a full
systematic methodology and formal analysis of quality of evidence of included reports and studies, risk
of bias is introduced. While beyond the scope of this review, further pragmatic guidance for schools on
appropriate and effective uses of digital devices in learning would be useful, including guidance around
the use of devices to deepen learning and practices supporting these pedagogical approaches.

Conclusion

The challenge to ensure that digital technologies benefit children and adolescents, enhance equity, and
do not cause harm will require integrated solutions for both caregivers and education providers. To
maximise the benefits of digital devices while reducing risks, guidelines for digital technologies have
been developed for recreational use, school cyber-safety, and the adult workplace; however, NZ is
behind its international counterparts in setting comprehensive guidance for schools. Developing
recommendations that encourage the safer use of digital technologies in schools and that reflect the
principles of Te Tiriti o Waitangi could support our children and youth to build healthy habits.
Encouraging consideration of evidence for the effectiveness of digital products, along with use to
supplement but not replace traditional teaching methods, may further allow students to gain the best that
digital technologies have to offer, with lower risk. As schools have a fundamental role in informing and
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educating both students and caregivers on health issues, these actions would likely have a wider public
health impact in supporting healthy child/youth screen use.

Acknowledgements

Acknowledgements to Dr Lisa Darragh for her feedback and comments on early drafts of the article,
and to educator Max Bean for feedback on draft manuscripts.

Dr Lisa Darragh

Senior Lecturer, Curriculum and Pedagogy
Faculty of Education and Social Work
University of Auckland

Max Bean
Educator
MEd student, Arizona State University

References

Australian Curriculum Assessment and Reporting Authority. (2023). National Assessment Program -
ICT Literacy 2022 Public Report.
https://research.acer.edu.au/cgi/viewcontent.cgi?params=/context/ict literacy/article/1026/&path
_info=2022 nap _ictl public_report pdf 8 05 mb_.pdf

Australian Curriculum Assessment and Reporting Authority. (2015). National Assessment Program -
ICT Literacy: Years 6 & 10: Report 2014. http://www.nap.edu.au/_resources/D15_ 8761 NAP-
ICT_2014_Public_Report Final.pdf

Bolstad, R. (2017). Digital technologies for learning: Findings from the NZCER national survey of
primary and intermediate schools 2016. https://www.nzcer.org.nz/research/publications/digital-
technologies-learning-national-survey

Bouygues, H. L. (2019). Does educational technology help students learn? An analysis of the connection
between digital devices and learning. https://reboot-foundation.org/wp-
content/uploads/_docs/ED_TECH_ANALYSIS.pdf

Bryant, J., Child, F., Dorn, E., & Hall, S. (2020). New global data reveal education technology’s impact
on _ learning.  https://www.mckinsey.com/industries/education/our-insights/new-global-data-
reveal-education-technologys-impact-on-learning

Campbell, W. K., & Twenge, J. M. (2018). Associations between screen time and lower psychological
well-being among children and adolescents: Evidence from a population-based study. Preventive
Medicine Reports, 12,271-283. https://doi.org/10.1016/j.pmedr.2018.10.003

Chassiakos, Y. R., Radesky, J., Christakis, D., Moreno, M. A., Cross, C., Hill, D., Ameenuddin, N.,
Hutchinson, J., Boyd, R., Mendelson, R., Smith, J., & Swanson, W. S. (2016). Children and
adolescents and digital media. Pediatrics, 138(5), Article €20162593.
https://doi.org/10.1542/peds.2016-2593

Chen, J., Wang, M., Kirschner, P. A., & Tsai, C.-C. (2018). The role of collaboration, computer use,
learning environments, and supporting strategies in CSCL: A meta-analysis. Review of Educational
Research, 88(6), 799-843. https://doi.org/10.3102/0034654318791584

Cullen, J., Muntz, A., Marsh, S., Simmonds, L., Mayes, J., O'Neill, K., & Duncan, S. (2024). Impact of
digital screen use on health and wellbeing of children and adolescents: A narrative review. New
Zealand Journal of Physiotherapy, 52(1), 62-77.

Darragh, L., & Franke, N. (2023). Online mathematics programs and the figured world of primary school
mathematics in the digital era. Mathematics Education Research Journal, 35(1), 33-53.
https://doi.org/10.1007/s13394-021-00384-9



https://research.acer.edu.au/cgi/viewcontent.cgi?params=/context/ict_literacy/article/1026/&path_info=2022_nap_ictl_public_report__pdf_8_05_mb_.pdf
https://research.acer.edu.au/cgi/viewcontent.cgi?params=/context/ict_literacy/article/1026/&path_info=2022_nap_ictl_public_report__pdf_8_05_mb_.pdf
http://www.nap.edu.au/_resources/D15_8761__NAP-ICT_2014_Public_Report_Final.pdf
http://www.nap.edu.au/_resources/D15_8761__NAP-ICT_2014_Public_Report_Final.pdf
https://www.nzcer.org.nz/research/publications/digital-technologies-learning-national-survey
https://www.nzcer.org.nz/research/publications/digital-technologies-learning-national-survey
https://reboot-foundation.org/wp-content/uploads/_docs/ED_TECH_ANALYSIS.pdf
https://reboot-foundation.org/wp-content/uploads/_docs/ED_TECH_ANALYSIS.pdf
https://www.mckinsey.com/industries/education/our-insights/new-global-data-reveal-education-technologys-impact-on-learning
https://www.mckinsey.com/industries/education/our-insights/new-global-data-reveal-education-technologys-impact-on-learning
https://doi.org/10.1016/j.pmedr.2018.10.003
https://doi.org/10.1542/peds.2016-2593
https://doi.org/10.3102/0034654318791584
https://doi.org/10.1007/s13394-021-00384-9

Impact of digital technologies on children and adolescents in Aotearoa New Zealand  75-92

Delgado, P., Vargas, C., Ackerman, R., & Salmerén, L. (2018). Don't throw away your printed books:
A meta-analysis on the effects of reading media on reading comprehension. Educational Research
Review, 25, 23-38. https://doi.org/https://doi.org/10.1016/j.edurev.2018.09.003

Digital Government. (2019).  Digital inclusion and wellbeing in New  Zealand.
https://www.digital.eovt.nz/dmsdocument/16 1~digital-inclusion-and-wellbeing-in-new-
zealand/html

Educational Assessment Research Unit & New Zealand Council for Educational Research. (2022).
National Monitoring Study of Student Achievement Report 26: Technology 2021 — Key findings.
https://nmssa-production.s3.amazonaws.com/documents/2021 NMSSA_ Technology.pdf

Federation of Rudolf Steiner NZ. (2015). Curriculum guidelines: Federation of Rudolf Steiner Schools

in New Zealand.
https://www.dunedinsteiner.nz/uploads/1/1/4/2/114235039/steiner_waldorf curriculum_guideline
s.pdf

Fletcher, J. E., Mackey, J; Fickel, L, H. (2020). Digital technologies and innovative learning
environnments in schooling: A New Zealand experience. New Zealand Journal of Edcucational
Studies, 55, 91-112. https://doi.org/10.1007/s40841-020-00156-2

Foreman, J., Salim, A., Koca, D., & Dirani, M. (2021). What does science say about screen time and
childhood  myopia?  https://reviewofmm.com/what-does-science-say-about-screen-time-and-
childhood-myopia/

Forkert, J., & Chamberlain, M. (2020). PIRLS 2016: Using computers for reading activities and
Students’ attitudes to reading. Ministry of Education.
https://www.educationcounts.govt.nz/publications/schooling/pirls-2016-using-computers-for-
reading-activities-and-students-attitudes-to-reading

Furenes, 1., Kucirkova, N., & Bus, A., G. (2021). A comparison of children’s reading on paper versus
screen: A meta-analysis. Review of Educational  Research, 91(4), 483-517.
https://doi.org/10.3102/0034654321998074

Gorjon, L., & Osés, A. (2023). The negative impact of information and communication technologies
overuse on student performance: Evidence from OECD countries. Journal of Educational
Computing Research, 61(4), 723-765.

Gottschalk, F. (2019). Impacts of technology use on children: Exploring literature on the brain, cognition
and well-being. OECD Education Working Papers, No. 195. OECD Publishing.
https://dx.doi.org/10.1787/8296464e-en

Gubbels, J., Swart, N. M., & Groen, M. A. (2020). Everything in moderation: ICT and reading
performance of Dutch 15-year-olds. Large-Scale Assessments in Education, §8(1), 1.
https://doi.org/10.1186/s40536-020-0079-0

Hahn, R. R., & Truman, B. L. (2015). Education improves public health and promotes health equity.
International Journal of Health Service, 45(4), 657—678. https://doi:10.1177/0020731415585986

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital
technologies in education: A review. Sustainable Operations and Computers, 3, 275-285.
https://doi.org/10.1016/j.susoc.2022.05.004

Harju, V., Koskinen, A., & Pehkonen, L. (2019). An exploration of longitudinal studies of digital
learning. Educational Research, 61(4), 388—407. https://doi.org/10.1080/00131881.2019.1660586

Harris, J. L., Al-Bataineh, M. T., & Al-Bataineh, A. (2020). One to one technology and its effect on
student academic achievement and motivation. Contemporary Educational Technology, 7(4), 368—
381. https://doi.org/10.30935/cedtech/6182

Hattie, J., & Hamilton, A. (2021). Not all that glitters is gold. Corwin Press.
https://cognitioneducationgroup.com/wp-content/uploads/2020/11/Not-All-That-Glitters-is-
Gold.pdf

Hedderson, M. M., Bekelman, T. A., Li, M., Knapp, E. A., Palmore, M., Dong, Y., . . . Ferrara, A.
(2023). Trends in screen time use among children during the COVID-19 pandemic, July 2019
through August 2021. JAMA Network Open, 6(2), €2256157.
https://doi.org/10.1001/jamanetworkopen.2022.56157



https://doi.org/https://doi.org/10.1016/j.edurev.2018.09.003
https://www.digital.govt.nz/dmsdocument/161~digital-inclusion-and-wellbeing-in-new-zealand/html
https://www.digital.govt.nz/dmsdocument/161~digital-inclusion-and-wellbeing-in-new-zealand/html
https://nmssa-production.s3.amazonaws.com/documents/2021_NMSSA_Technology.pdf
https://www.dunedinsteiner.nz/uploads/1/1/4/2/114235039/steiner_waldorf_curriculum_guidelines.pdf
https://www.dunedinsteiner.nz/uploads/1/1/4/2/114235039/steiner_waldorf_curriculum_guidelines.pdf
https://doi.org/10.1007/s40841-020-00156-2
https://reviewofmm.com/what-does-science-say-about-screen-time-and-childhood-myopia/
https://reviewofmm.com/what-does-science-say-about-screen-time-and-childhood-myopia/
https://www.educationcounts.govt.nz/publications/schooling/pirls-2016-using-computers-for-reading-activities-and-students-attitudes-to-reading
https://www.educationcounts.govt.nz/publications/schooling/pirls-2016-using-computers-for-reading-activities-and-students-attitudes-to-reading
https://doi.org/10.3102/0034654321998074
https://dx.doi.org/10.1787/8296464e-en
https://doi.org/10.1186/s40536-020-0079-0
https://doi.org/10.1177/0020731415585986
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.1080/00131881.2019.1660586
https://doi.org/10.30935/cedtech/6182
https://cognitioneducationgroup.com/wp-content/uploads/2020/11/Not-All-That-Glitters-is-Gold.pdf
https://cognitioneducationgroup.com/wp-content/uploads/2020/11/Not-All-That-Glitters-is-Gold.pdf
https://doi.org/10.1001/jamanetworkopen.2022.56157

75-92 Julie Cullen, Samantha Marsh, Lorna Simmonds and Scott Duncan

Heflin, H., Shewmaker, J., & Nguyen, J. (2017). Impact of mobile technology on student attitudes,
engagement, and learning. Computers and Education, 107, 91-99.
https://doi.org/10.1016/j.compedu.2017.01.006

Higgins, S., Xiao, Z., & Katsipataki, M. (2012). The impact of digital technology on learning: A
summary for the education endowment foundation.
https://api.semanticscholar.org/CorpusID:8921458

Hill, D., Ameenuddin, N., Chassiakos, Y. L., Cross, C., Radesky, J., Hutchinson, J., . . . Swanson, W.
S. (2016). Media use in school-aged children and adolescents. Pediatrics, 138(5), €20162592.
https://doi.org/10.1542/peds.2016-2592

Hipkins, C. (2020, April 8). COVID19: Government moving quickly to roll out learning from home
[Press release]. https://www.beehive.govt.nz/release/covid19-government-moving-quickly-roll-
out-learning-home

Hood, N. (2019). Technology in education: What  the  research says.
https://theeducationhub.org.nz/technology-in-education-what-the-research-says/

International Association for the Evaluation of Educational Achievement. (2016). PIRLS 2016
International Database. https://timssandpirls.bc.edu/pirls2016/international-database/index.html

Ihara, A. S., Nakajima, K., Kake, A., Ishimaru, K., Osugi, K., & Naruse, Y. (2021). Advantage of
handwriting over typing on learning words: Evidence from an N400 event-related potential index.
Frontiers in Human Neuroscience, 15, 679191. https://doi.org/10.3389/fnhum.2021.679191

Joergensen, A. C., Strandberg-Larsen, K., Andersen, P. K., Hestbaek, L., & Andersen, A. M. N. (2021).
Spinal pain in pre-adolescence and the relation with screen time and physical activity behavior.
BMC Musculoskeletal Disorders, 22(1), 393. https://doi.org/10.1186/s12891-021-04263-7

Joshi, A., & Hinkley, T. (2021). Too much time on screens? Screen time effects and guidelines for
children and young people. Australian Government, Australian Institute of Family Studies.
https://aifs.gov.au/resources/short-articles/too-much-time-screens

Ka‘ai, T. (2017). Te Whare Matihiko o Te Reo - Digital tools for the revitalisation of te reo Maori. In
H. Whaanga, T. T. Keegan, & M. Apperley (Eds.), He Whare Hangarau Maori - Language, culture
& technology, (pp. 29—41). Te Pua Wananga ki te Ao.

Kérchner, H., Trautner, M., Willeke, S., & Schwinger, M. (2022). How handheld use is connected to
learning-related factors and academic achievement: Meta-analysis and research synthesis.
Computers and Education Open, 3, 100116. https://doi.org/10.1016/j.cae0.2022.100116

Kiefer, M., Schuler, S., Mayer, C., Trumpp, N. M., Hille, K., & Sachse, S. (2015). Handwriting or
typewriting? The influence of pen or keyboard-based writing training on reading and writing
performance in preschool children. Advances in Cognitive Psychology, 11(4), 136-146.
https://doi.org/10.5709/acp-0178-7

Kilinc, H., & Hakan, A. (2021). Use of discussion forums in online learning environments. Second
World Conference on Teaching and Education, Vienna, Austria.

Kirlic, N., Colaizzi, J. M., Cosgrove, K. T., Cohen, Z. P., Yeh, H. W., Breslin, F., . . . Paulus, M. P.
(2018). Extracurricular activities, screen media activity, and sleep may be modifiable factors related
to children’s cognitive functioning: Evidence from the ABCD study. Child Development, 92(5),
2035-2052. https://doi.org/10.1111/cdev.13578

Lee, K., Kostrykina, S., & Washbrooke, S. (2023). Online addictions are real: What are technology
educators doing about it? Australasian Journal of Technology Education, 9(1), 1-16.

Li, J., Brar, A., & Roihan, N. (2021). The use of digital technology to enhance language and literacy
skills for Indigenous people: A systematic literature review. Computers and Education Open, 2,
100035. https://doi.org/10.1016/j.cae0.2021.100035

Lips, M., Eppel, E., McRae, H., Starkey, L., Sylvester, A., Parore, P., & Barlow, L. (2017).
Understanding  children's use  and  experience  with digital  technologies.
https://www.wgtn.ac.nz/ __data/assets/pdf file/0005/1866596/understanding-children-use-and-
experience-of-digital-technologies-2017-v2.pdf

MacCallum, K., & Brown, C. (2021, October 8). Children live online more than ever — we need better
definitions of ‘good’ and ‘bad’ screen time. The Conversation.
https://theconversation.com/children-live-online-more-than-ever-we-need-better-definitions-of-



https://doi.org/10.1016/j.compedu.2017.01.006
https://api.semanticscholar.org/CorpusID:8921458
https://doi.org/10.1542/peds.2016-2592
https://www.beehive.govt.nz/release/covid19-government-moving-quickly-roll-out-learning-home
https://www.beehive.govt.nz/release/covid19-government-moving-quickly-roll-out-learning-home
https://theeducationhub.org.nz/technology-in-education-what-the-research-says/
https://timssandpirls.bc.edu/pirls2016/international-database/index.html
https://doi.org/10.3389/fnhum.2021.679191
https://doi.org/10.1186/s12891-021-04263-z
https://aifs.gov.au/resources/short-articles/too-much-time-screens
https://doi.org/10.1016/j.caeo.2022.100116
https://doi.org/10.5709/acp-0178-7
https://doi.org/10.1111/cdev.13578
https://doi.org/10.1016/j.caeo.2021.100035
https://www.wgtn.ac.nz/__data/assets/pdf_file/0005/1866596/understanding-children-use-and-experience-of-digital-technologies-2017-v2.pdf
https://www.wgtn.ac.nz/__data/assets/pdf_file/0005/1866596/understanding-children-use-and-experience-of-digital-technologies-2017-v2.pdf
https://theconversation.com/children-live-online-more-than-ever-we-need-better-definitions-of-good-and-bad-screen-time-168650?fbclid=IwAR2kE3BZ7oTLLYF9Vn330x4N3n9puRE3oeu-YSRhC87v_v0EkU5p2uCbnQ0

Impact of digital technologies on children and adolescents in Aotearoa New Zealand  75-92

good-and-bad-screen-time-168650?{bclid=IwAR2kE3BZ70TLLYF9Vn330x4N3n9puRE30eu-
YSRhC87v_vOEkUS5p2uCbnQ0

Manaiakalani. (2007). Manaiakalani. https://www.manaiakalani.org

McNaughton, S. (2021). Briefing note: Screen time - The effects on children’s emotional, social, and
cognitive development. Ministry of Education.
https://assets.education.govt.nz/public/Documents/our-work/information-releases/Advice-Seen-
by-our-Ministers/September-2021/18.-BN-1271123-Screen-time-effects-on-childrens-emotional-
social-and-cognitive-development Redacted.pdf

McNaughton, S., Rosedale, N., Jesson, R. N., Hoda, R., & Teng, L. S. (2018). How digital environments
in schools might be used to boost social skills: Developing a conditional augmentation hypothesis.
Computers & Education, 126, 311-323. https://doi.org/10.1016/j.compedu.2018.07.018

Medina, E., & McGregor, A. (2019). Pisa 2018: Reading in New Zealand. Education Counts.
https://www.educationcounts.govt.nz/publications/series/PISA/pisa-2018/pisa-2018-reading-in-
new-zealand

Meissel, K., & Bergquist, M. (2021). The Growing Up in New Zealand COVID-19 wellbeing survey:
Part 2: Education. Ministry of Social Development. https://www.auckland.ac.nz/assets/news-and-
opinion/2021/11/GUINZ_Wellbeing_Survey Part2%20FINAL.pdf

Merga, M. K., & Williams, R. (2016). The role of health educators in mitigating health risk from
increasing screen time in schools and at home. Asia-Pacific Journal of Health, Sport and Physical
Education, 7(2), 157-172. https://doi.org/10.1080/18377122.2016.1196114

Midford, R., Hyndman, B., Nutton, G., & Silburn, S. (2020). A preview of how health and education
interact to influence the course of a child’s development. In R. Midford, G. Nutton, B. Hyndman,
& S. Silburn (Eds.), Health and education interdependence: Thriving from birth to adulthood (1st
ed., pp. 3—11). Springer. https://doi.org/10.1007/978-981-15-3959-6 1

Ministry of  Education. (2017). Technology in the New  Zealand  Curriculum.
https://mzcurriculum.tki.org.nz/The-New-Zealand-Curriculum/Technology

Ministry of Education. (2021b). Digital technologies in the New Zealand curriculum.
https://www.education.govt.nz/assets/Documents/dthm/DT-Support-Booklet-PRINT-PDF-20-

07web.pdf
Ministry of Education. (2021c). What is digital fluency? https://elearning.tki.org.nz/Teaching/Digital-

fluency

Ministry of Education. (2022a). Digital technology: Safe and responsible use in schools guide.
https://www.education.govt.nz/education-professionals/schools-year-0-13/digital-
technology/safe-and-responsible-use-digital-technology-schools-guide

Ministry of Education. (2022b).  Professional learning and development priorities.
https://pld.education.govt.nz/regionally-allocated-pld/pld-priorities/

Ministry of Education. (2023). Generative Al. https://www.education.govt.nz/education-
professionals/schools-year-0-13/digital-technology/generative-ai

Ministry of Health. (2017a). Sit less, move more, sleep well: Active play guidelines for under-fives.
https://www.health.govt.nz/publications/sit-less-move-more-sleep-well-active-play-guidelines-
for-under-fives

Ministry of Health. (2017b). Sit less, move more, sleep well: Physical activity guidelines for children
and young people. https://cdn.accentuate.io/5313637843102/11408390422661/HE2312-Sit-less-
move-more-sleep-well 2.0 WEB-v1712713433559.pdf

Mun, S. H., & Abdullah, A. H. (2016). A review of the use of smart boards in education. 2016 IEEE 8th
international conference on engineering education (ICEED), Kuala Lumpur, Malaysia.

Netsafe. (2022). About Netsafe. https://www.netsafe.org.nz/aboutnetsafe/?gclid=CjOKCQjwjN-
SBhCkARISACsrBz4xfINyp z00xcHaS5o-
xSX2RpFYPFfsrS1QnmKQJybEIsrmTsUbtqlaAnK7EALw_ wcB

Newton, C. (2019). Towards digital enablement: A literature review. Ministry of Education.
https://www.educationcounts.govt.nz/publications/schooling2/digital-technology/towards-digital-
enablement-a-literature-review



https://theconversation.com/children-live-online-more-than-ever-we-need-better-definitions-of-good-and-bad-screen-time-168650?fbclid=IwAR2kE3BZ7oTLLYF9Vn330x4N3n9puRE3oeu-YSRhC87v_v0EkU5p2uCbnQ0
https://theconversation.com/children-live-online-more-than-ever-we-need-better-definitions-of-good-and-bad-screen-time-168650?fbclid=IwAR2kE3BZ7oTLLYF9Vn330x4N3n9puRE3oeu-YSRhC87v_v0EkU5p2uCbnQ0
https://www.manaiakalani.org/
https://assets.education.govt.nz/public/Documents/our-work/information-releases/Advice-Seen-by-our-Ministers/September-2021/18.-BN-1271123-Screen-time-effects-on-childrens-emotional-social-and-cognitive-development_Redacted.pdf
https://assets.education.govt.nz/public/Documents/our-work/information-releases/Advice-Seen-by-our-Ministers/September-2021/18.-BN-1271123-Screen-time-effects-on-childrens-emotional-social-and-cognitive-development_Redacted.pdf
https://assets.education.govt.nz/public/Documents/our-work/information-releases/Advice-Seen-by-our-Ministers/September-2021/18.-BN-1271123-Screen-time-effects-on-childrens-emotional-social-and-cognitive-development_Redacted.pdf
https://doi.org/10.1016/j.compedu.2018.07.018
https://www.educationcounts.govt.nz/publications/series/PISA/pisa-2018/pisa-2018-reading-in-new-zealand
https://www.educationcounts.govt.nz/publications/series/PISA/pisa-2018/pisa-2018-reading-in-new-zealand
https://doi.org/10.1080/18377122.2016.1196114
https://doi.org/10.1007/978-981-15-3959-6_1
https://nzcurriculum.tki.org.nz/The-New-Zealand-Curriculum/Technology
https://www.education.govt.nz/assets/Documents/dthm/DT-Support-Booklet-PRINT-PDF-20-07web.pdf
https://www.education.govt.nz/assets/Documents/dthm/DT-Support-Booklet-PRINT-PDF-20-07web.pdf
https://elearning.tki.org.nz/Teaching/Digital-fluency
https://elearning.tki.org.nz/Teaching/Digital-fluency
https://www.education.govt.nz/education-professionals/schools-year-0-13/digital-technology/safe-and-responsible-use-digital-technology-schools-guide
https://www.education.govt.nz/education-professionals/schools-year-0-13/digital-technology/safe-and-responsible-use-digital-technology-schools-guide
https://pld.education.govt.nz/regionally-allocated-pld/pld-priorities/
https://www.education.govt.nz/education-professionals/schools-year-0-13/digital-technology/generative-ai
https://www.education.govt.nz/education-professionals/schools-year-0-13/digital-technology/generative-ai
https://www.health.govt.nz/publications/sit-less-move-more-sleep-well-active-play-guidelines-for-under-fives
https://www.health.govt.nz/publications/sit-less-move-more-sleep-well-active-play-guidelines-for-under-fives
https://cdn.accentuate.io/5313637843102/11408390422661/HE2312-Sit-less-move-more-sleep-well_2.0_WEB-v1712713433559.pdf
https://cdn.accentuate.io/5313637843102/11408390422661/HE2312-Sit-less-move-more-sleep-well_2.0_WEB-v1712713433559.pdf
https://www.netsafe.org.nz/aboutnetsafe/?gclid=Cj0KCQjwjN-SBhCkARIsACsrBz4xfINyp_z00xcHa5o-xSX2RpFYPFfsrS1QnmKQJybE9srmTsUbtqIaAnK7EALw_wcB
https://www.netsafe.org.nz/aboutnetsafe/?gclid=Cj0KCQjwjN-SBhCkARIsACsrBz4xfINyp_z00xcHa5o-xSX2RpFYPFfsrS1QnmKQJybE9srmTsUbtqIaAnK7EALw_wcB
https://www.netsafe.org.nz/aboutnetsafe/?gclid=Cj0KCQjwjN-SBhCkARIsACsrBz4xfINyp_z00xcHa5o-xSX2RpFYPFfsrS1QnmKQJybE9srmTsUbtqIaAnK7EALw_wcB
https://www.educationcounts.govt.nz/publications/schooling2/digital-technology/towards-digital-enablement-a-literature-review
https://www.educationcounts.govt.nz/publications/schooling2/digital-technology/towards-digital-enablement-a-literature-review

75-92 Julie Cullen, Samantha Marsh, Lorna Simmonds and Scott Duncan

Nicolai, S., Jordan, K., Adam, T., Kaye, T., & Myers, C. (2023). Toward a holistic approach to EdTech
effectiveness: Lessons from Covid-19 research in Bangladesh, Ghana, Kenya, Pakistan, and Sierra
Leone.  International  Journal  of  Educational  Development, 102, 102841.
https://doi.org/10.1016/].ijedudev.2023.102841

Nkomo, L. M., Daniel, B. K., & Butson, R. J. (2021). Synthesis of student engagement with digital
technologies: A systematic review of the literature. International Journal of Educational
Technology in Higher Education, 18(1), 34. https://doi.org/10.1186/s41239-021-00270-1

Ogrenci, A., Koban, O., Yaman, O., Dalbayrak, S., & Yilmaz, M. (2018). The effect of technological
devices on cervical lordosis. Open Access Macedonian Journal of Medical Sciences, 6(3), 467—
471. https://doi.org/10.3889/0amjms.2018.107

Organization for Economic Cooperation and Development . (2015). Students, computers and learning.
https://doi.org/10.1787/19963777

Organization for Economic Cooperation and Development . (2021a). 21st-century readers: Developing
literacy skills in a digital world. https://doi.org/10.1787/a83d84cb-en

Organization for Economic Cooperation and Development . (2021b). Children and digital technologies:
Trends and outcomes. In T. Burns & F. Gottschalk (Eds.), Educating 21st century children:
Emotional well-being in the digital age. https://doi.org/10.1787/b7133425-en

Pacheco, E., & Melhuish, N. (2019). Exploring New Zealand children’s technology access, use, skills
and opportunities. Evidence from Nga Taiohi Matihiko O Aotearoa - New Zealand Kids Online.
SSRN Electronic Journal, 1-16. https://doi.org/10.2139/ssrn.3461384

Ponti, M. (2023). Screen time and preschool children: Promoting health and development in a digital
world. https://cps.ca/en/documents/position/screen-time-and-preschool-children

Reich, J. (2021). Ed tech’s failure during the pandemic, and what comes after. Phi Delta Kappan, 102(6),
20-24. https://doi.org/10.1177/0031721721998149

Sahlburg, P., & Graham, A. (2020). Growing up digital Australia: Phase one technical report.
https://apo.org.au/node/303281

Sahlburg, P., & Graham, A. (2021). Growing up digital Australia: Phase two technical report.
https://apo.org.au/node/311990

Schleicher,  A. (2019).  PISA4 2018:  Insights  and  interpretations. OECD.
https://www.oecd.org/pisa/PISA%202018%20Insights%20and%20Interpretations%20FINAL%2
OPDF.pdf

Sean, K., & Maakrun, J. (2020). Lets get engaged: The nexus between digital technologies, engagment
and learning. Education Sciences, 10(12). https://researchonline.nd.edu.au/edu_article/245/

Schindler, L. A., Burkholder, G. J., Morad, O. A., & Marsh, C. (2017). Computer-based technology and
student engagement: A critical review of the literature. Infernational Journal of Educational
Technology in Higher Education, 14(25). https://doi.org/10.1186/s41239-017-0063-0

Sianturi, M., Lee, J.-S., & Cumming, T. M. (2023). Using technology to facilitate partnerships between
schools and Indigenous parents: A narrative review. Education and Information Technologies,
28(5), 6141-6164. https://doi.org/10.1007/s10639-022-11427-4

Stapleton, F., Alves, M., Bunya, V. Y., Jalbert, I., Lekhanont, K., Malet, F., . . . Jones, L. (2017). TFOS
DEWS II Epidemiology Report. Ocular Surface, 15(3), 334-365.
https://doi.org/10.1016/].jt0s.2017.05.003

Stewart, T., Duncan, S., Walker, C., Berry, S., & Schofield, G. (2019). Effects of screen time on
preschool health and development. Ministry of Social Development.
https://www.msd.govt.nz/documents/about-msd-and-our-work/publications-
resources/research/screen-time-on-preschoolers/children-and-families-research-fund-report-
effects-of-screen-time-on-p....pdf

Straker, L. M., O'Sullivan, P. B., Smith, A., & Perry, M. (2007). Computer use and habitual spinal
posture in  Australian adolescents. Public  Health  Reports, 122(5), 634-643.
https://doi.org/10.1177/003335490712200511

Sutcliffe, R., & Webber, A. (2021). Pisa 2018: Digital devices and student outcomes in New Zealand
schools. Ministry of Education.



https://doi.org/10.1016/j.ijedudev.2023.102841
https://doi.org/10.1186/s41239-021-00270-1
https://doi.org/10.3889/oamjms.2018.107
https://doi.org/10.1787/19963777
https://doi.org/10.1787/a83d84cb-en
https://doi.org/10.1787/b7f33425-en
https://doi.org/10.2139/ssrn.3461384
https://cps.ca/en/documents/position/screen-time-and-preschool-children
https://doi.org/10.1177/0031721721998149
https://apo.org.au/node/303281
https://apo.org.au/node/311990
https://researchonline.nd.edu.au/edu_article/245/
https://doi.org/10.1186/s41239-017-0063-0
https://doi.org/10.1007/s10639-022-11427-4
https://doi.org/10.1016/j.jtos.2017.05.003
https://www.msd.govt.nz/documents/about-msd-and-our-work/publications-resources/research/screen-time-on-preschoolers/children-and-families-research-fund-report-effects-of-screen-time-on-p....pdf
https://www.msd.govt.nz/documents/about-msd-and-our-work/publications-resources/research/screen-time-on-preschoolers/children-and-families-research-fund-report-effects-of-screen-time-on-p....pdf
https://www.msd.govt.nz/documents/about-msd-and-our-work/publications-resources/research/screen-time-on-preschoolers/children-and-families-research-fund-report-effects-of-screen-time-on-p....pdf
https://doi.org/10.1177/003335490712200511

Impact of digital technologies on children and adolescents in Aotearoa New Zealand  75-92

https://www.educationcounts.govt.nz/ _data/assets/pdf file/0008/208799/PISA18-Digital-
devices-and-student-outcomes-in-New-Zealand-schools-web-accessible.pdf

Taitokerau  Education  Trust. (2023, December 3). Digital immersion  schools.
https://www.taitokerau.education/

Taiuru, K. (2020, January 20). Maori children’s access to the internet. Te Kete o Karaitiana Taiuru.
https://www.taluru.maori.nz/maori-childrens-access-to-the-internet/

Tang, S., Werner-Seidler, A., Torok, M., Mackinnon, A. J., & Christensen, H. (2021). The relationship
between screen time and mental health in young people: A systematic review of longitudinal
studies. Clinical Psychology Review, 86, 102021. https://doi.org/10.1016/j.cpr.2021.102021

Timotheou, S., Miliou, O., Dimitriadis, Y., Sobrino, S. V., Giannoutsou, N., Cachia, R., Monés, A. M.,
& loannou, A. (2023). Impacts of digital technologies on education and factors influencing schools'
digital capacity and transformation: A literature review. Education and Information Technologies,
28(6), 6695-6726. https://doi.org/10.1007/s10639-022-11431-8

Twenge, J. M., & Farley, E. (2021). Not all screen time is created equal: Associations with mental health
vary by activity and gender. Social Psychiatry and Psychiatric Epidemiology, 56(2), 207-217.
https://doi.org/10.1007/s00127-020-01906-9

U.S Department of Education. (2023). Artificial intelligence.
https://tech.ed.gov/ai/?e Type=EmailBlastContent&eld=cf866e48-4256-4b20-980e-
47147d743¢30

United Nations Educational, Scientific and Cultural Organization. (2023). Global Education Monitoring
Report  Summary 2023: Technology in education: A tool on whose terms?.
https://unesdoc.unesco.org/ark:/48223/pf0000386147

United Nations. (2022). The impact of digital technologies. https://www.un.org/en/un75/impact-digital-
technologies#:~:text=Digital%20technologies%20have%?20advanced%20more,can%20be%20a%
20great%?20equaliser.

United Nations General Assembly. (2022). Impact of the digitalization of education on the right to
education: Report of the Special Rapporteur on the right to education, Koumbou Boly Barry
(Fifteenth  session, Agenda item 3). https://www.right-to-education.org/sites/right-to-
education.org/files/resource-
attachments/UNSR_Impact%200f%20the%20digitalization%200f%20education%200n%20the%
20right%20t0%?20education A.HRC .50.32 April2022 EN.pdf

Wilkinson, C., Gluckman, S. P., & Low, F. (2021). Screen time: The effects on children's emotional,
social and cognitive development. https://informedfutures.org/screen-time/

Wolffsohn, J. S., Lingham, G., Downie, L. E., Huntjens, B., Inomata, T., Jivraj, . . . Craig, J. P. (2023).
TFOS Lifestyle: Impact of the digital environment on the ocular surface. The Ocular Surface, 28,
213-252. https://doi.org/10.1016/].jt0s.2023.04.004

World Health Organization. (2015). Hearing loss due to recreational exposure to loud sounds: A review.
https://apps.who.int/iris/handle/10665/154589

World Health  Organization. (2017).  Prevention of deafness and  hearing  loss.
https://apps.who.int/gb/ebwha/pdf filessyWHA70/A70_R13-en.pdf?ua=1

World Health Organization. (2021). World report on hearing.
https://www.who.int/publications/i/item/world-report-on-hearing

Wylie, C., & MacDonald, J. (2019). Learning with digital technologies. Findings from the NZCER 2019
National survey of English-medium primary schools. NZCER.
https://www.nzcer.org.nz/research/publications/learning-digital-technologies-findings-nzcer-
2019-national-survey-english

Yang, F., Helgason, A. R., Sigfusdottir, I. D., & Kristjansson, A. L. (2013). Electronic screen use and
mental well-being of 10-12-year-old children. European Journal of Public Health, 23(3), 492—498.
https://doi.org/10.1093/eurpub/cks102

Yanguas, M. L. (2020). Technology and educational choices: Evidence from a one-laptop-per-child
program. Economics of Education Review, 76, 101984.
https://doi.org/10.1016/j.econedurev.2020.101984



https://www.educationcounts.govt.nz/__data/assets/pdf_file/0008/208799/PISA18-Digital-devices-and-student-outcomes-in-New-Zealand-schools-web-accessible.pdf
https://www.educationcounts.govt.nz/__data/assets/pdf_file/0008/208799/PISA18-Digital-devices-and-student-outcomes-in-New-Zealand-schools-web-accessible.pdf
https://www.taitokerau.education/
https://www.taiuru.maori.nz/maori-childrens-access-to-the-internet/
https://doi.org/10.1016/j.cpr.2021.102021
https://doi.org/10.1007/s10639-022-11431-8
https://doi.org/10.1007/s00127-020-01906-9
https://tech.ed.gov/ai/?eType=EmailBlastContent&eId=cf866e48-4256-4b20-980e-47147d743c30
https://tech.ed.gov/ai/?eType=EmailBlastContent&eId=cf866e48-4256-4b20-980e-47147d743c30
https://unesdoc.unesco.org/ark:/48223/pf0000386147
https://www.un.org/en/un75/impact-digital-technologies#:~:text=Digital%20technologies%20have%20advanced%20more,can%20be%20a%20great%20equaliser
https://www.un.org/en/un75/impact-digital-technologies#:~:text=Digital%20technologies%20have%20advanced%20more,can%20be%20a%20great%20equaliser
https://www.un.org/en/un75/impact-digital-technologies#:~:text=Digital%20technologies%20have%20advanced%20more,can%20be%20a%20great%20equaliser
https://informedfutures.org/screen-time/
https://doi.org/10.1016/j.jtos.2023.04.004
https://apps.who.int/iris/handle/10665/154589
https://apps.who.int/gb/ebwha/pdf_files/WHA70/A70_R13-en.pdf?ua=1
https://www.who.int/publications/i/item/world-report-on-hearing
https://www.nzcer.org.nz/research/publications/learning-digital-technologies-findings-nzcer-2019-national-survey-english
https://www.nzcer.org.nz/research/publications/learning-digital-technologies-findings-nzcer-2019-national-survey-english
https://doi.org/10.1093/eurpub/cks102
https://doi.org/10.1016/j.econedurev.2020.101984

75-92 Julie Cullen, Samantha Marsh, Lorna Simmonds and Scott Duncan

Young, J. G., Trudeau, M., Odell, D., Marinelli, K., & Dennerlein, J. T. (2012). Touch-screen tablet
user configurations and case-supported tilt affect head and neck flexion angles. Work, 41(1), 81—
91. https://doi.org/10.3233/WOR-2012-1337

Zhang, F., Yin, X., Bi, C., Ji, L., Wu, H., Li, Y., . . . Song, G. (2020). Psychological symptoms are
associated with screen and exercise time: A cross-sectional study of Chinese adolescents. BMC
Public Health, 20(1), 1695. https://doi.org/10.1186/s12889-020-09819-7

Zhu, J., & Li, S. C. (2022). The non-linear relationships between ICT use and academic achievement of
secondary students in Hong Kong. Computers &  Education, 187, 104546.
https://doi.org/https://doi.org/10.1016/j.compedu.2022.104546



https://doi.org/10.3233/WOR-2012-1337
https://doi.org/10.1186/s12889-020-09819-7
https://doi.org/https://doi.org/10.1016/j.compedu.2022.104546

	Vol 29_Cullen_Cover
	WJE Vol 29 Cullen pp 75-92

