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Executive Summary

The study presented in this report reviewed current policy, guidelines and recommendations about
digital technology use in educational and other contexts. The research team further assessed the
extent to which these policies and guidelines have a strong evidence base. This assessment was based
on the research team’s own review of the scientific literature as well as on interviews with key
stakeholders working in the field of children and technology. This review is presented in several stages.

Key findings from systematic review of literature

A systematic review of the literature identified 653 relevant peer-reviewed articles. Findings reported
were largely positive for the impacts of technology on learning/educational outcomes. With respect
to health/physical outcomes, the results were more mixed and were directly addressed by few papers.

Learning/educational

The majority of papers in the systematic review examined the impact of technology use on a learning
or educational outcome. Most of these reported positive findings (75%) and were focused on various
key learning areas including literacy, mathematics and science.

Health/physical

There is relatively little research into the impacts of technology use on health and physical outcomes.
Most research is characterised by “screen time” studies examining time spent using various
technologies and their links to health outcomes (correlations), or studies examining the effectiveness
of “exergames” (active video games). Positive health/physical outcomes were largely reported from
exergame studies, whereas negative health outcomes were reported through studies linking excessive
screen use with factors such as musculoskeletal disorders, headaches, obesity and poor sleep.

Key findings from analysis of guidelines

A total of 54 separate guidelines and policy statements were collected from Australian and
international sources. Most of the guidelines analysed through this study were published between
2015-2017, with a limited number published between 2007-2014. The guidelines focus
predominantly on Organisation for Economic Co-operation and Development (OECD) nations.

Analysis of guidelines and policy statements is focused on four levels: national guidelines, regional
guidelines (such as states or municipalities), not-for-profit organisations and peak bodies (e.g., the
American Academy of Pediatricians and the Australian Optometrists Association), and school and
preschool guidelines as suggested at an organisational or systemic level.

Key findings from qualitative analysis of stakeholders

Qualitative analysis of data collected from 17 interviews with key stakeholders and senior researchers
in the field of children and technology established a range of positions on the use of digital
technologies in education contexts. These included positive support for their use in enhancing learning
outcomes, as well as caution in integrating technology, particularly with very young children.

The majority of organisations approached did not have a formal position on technology use in
educational contexts. Official and unofficial positions were informed in various ways including
conducting their own research (e.g., through national surveys), philosophies of education and
reference to published empirical research. Particular information sources mentioned included
multiple individual researchers and experts, Australian Government authorities and peak bodies, and
American authorities and peak bodies. Several interviewees expressed concern with a “gap” in
guidelines for prior-to-school and out-of-school-hours educational use of technology.
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Introduction

Digital technology is nearly ubiquitous in Australian society and in developed nations throughout the
world. The user base of digital technology is no longer confined to people working in specific industries
or to any single demographic. People, across the developmental spectrum, use digital media in work,
education, entertainment, socialisation and home management on a daily basis. The digital landscape
extends into school and preschool settings, as educators strive to take advantage of digital media as a
learning tool.

While digital technologies provide many new learning opportunities, they also present possible risks.
Research shows that excessive media consumption is associated with sedentary behaviour patterns
which can have long-lasting effects on health. There is also considerable debate about how “screen
time” may affect children’s cognitive and brain development.

Because screen use by children in educational settings must be evaluated separately from screen use
generally, it is important to establish what the current research indicates about digital technology use
in educational settings. For example, it is important to know: How and under what circumstances do
digital technologies in preschool and school settings promote or interfere with learning? How does its
use potentially influence physical and emotional development? How does it influence child behaviour
during and outside of school hours? Importantly, how has this research influenced current policy,
guidelines and recommendations by government bodies and other key agencies in developed
countries?

In the study presented in this report, we reviewed current policy, guidelines and recommendations
about digital technology in the educational context. We further assessed the extent to which these
policies and guidelines have a strong evidence base. This assessment was based on our own rigorous
study of the scientific literature as well as on interviews with key stakeholders and senior researchers
in the field of children and technology.

The primary and secondary research questions that we aimed to answer were:

Research questions

Primary research questions

1) What is the current range of research in this area, and what are the key issues that have been
highlighted in the research?

2) What are the factors which have the greatest influence on the exposure of children to screen time
in educational settings?

3) What is the impact of the use of digital technologies on children’s health and development
outcomes in an educational setting?

4) What is the interaction between screen time use for education and entertainment?

5) What are the most effective types of digital technologies for improving learning outcomes?

6) What is the current range of guidelines on screen time and the use of digital technologies in an
education setting and how do they respond to research in the area?

7) Isthere any evidence that current guidelines have been successful in influencing the use of digital
technologies of children in educational settings?

8) Is there a model of “best practice” in the use of digital technologies in preschool, primary school
and high school regarding which risks of using digital technologies can be ameliorated and positive
outcomes maximised? What are the most effective pedagogies for incorporating digital
technologies into an educational setting?
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Secondary research questions

1) Isthere a need for national guidelines on the amount of time children use digital technologies in
educational settings? If not, what are the reasons?

2) If so, what should these guidelines include and why?

3) Could a screen time limit practically apply to different types of digital media, e.g., interactive
versus passive? Would these guidelines change for different educational settings or age groups
and why?

4) Whatis the interaction between time spent on educational purposes and entertainment — should
there be separate limits in addition to total limits?

5) If a screen time limit isn’t practical, what other ways can educators reduce the risks associated
with the use of digital technologies by children and maximise learning outcomes and wellbeing?

In our study, we aimed to answer these questions in four concurrent stages.

Stage 1

Stage 1 reviewed the current research literature on children and technology, which included a
systematic review focusing on children’s health/physical development and learning/education. This
review explored themes and contradictions arising from the research.

Stages 2 and 3

Stage 2 was an examination of current guidelines at local, national and international levels. The
guidelines focus predominantly on Organisation for Economic Co-operation and Development (OECD)
nations. Analysis of guidelines is focused on four levels: national guidelines, regional guidelines (such
as states or municipalities), not-for-profit organisations and peak bodies (e.g., the American Academy
of Pediatricians and the Australian Optometrists Association), and school and preschool guidelines as
suggested at an organisational or systemic level. Stage 3 was an analysis of current guidelines and
their alignment to research. This analysis examined and tabulated alignment to key themes arising
from research.

Stage 4

Stage 4 was a qualitative analysis of key stakeholders, including researchers, peak bodies and
educational contexts, to explore their current perceptions and processes. Using semi-structured
interviews, the research team identified key issues and recommendations and examined the
perspectives of stakeholders such as peak educational bodies.

These stages are further outlined and our results are presented below.

Results
Stage 1

Stage 1 of this study consisted of reviewing the literature related to children’s exposure to new
technology. The presentation of results in this stage is divided into multiple sections. While the main
focus of the review was on children and new technology, this must be understood in the context of
decades of prior work which has examined traditional media effects (i.e., largely television exposure).
Consequently, the first section (Section 1) consists of a general review of this existing literature. The
next section (Section 2) consists of a systematic review of the literature on the health and physical
effects of children’s use of new technology. The third section (Section 3) consists of a systematic
review of the literature on learning and educational outcomes as a function of children’s new
technology use. The fourth and final section of Stage 1 (Section 4) consists of a systematic review of
the literature on teachers’ use of new technology in the classroom.
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Method

In relation to Section 1, numerous research studies have been conducted on the effects of television
on children’s learning and development. Rather than review each of these papers here, we focused
on published literature reviews on this topic. To identify relevant recent reviews, we searched the
Web of Science from 2007-2017 for papers that included the keywords: “children or adolescents and
television”; and one of the following words: “development, learning, social, health, emotional, diet,
cognitive”; and “review”, anywhere in a paper’s abstract, title or keywords. This search resulted in 255
papers. A manual search of the bibliographies of the most recent papers revealed three additional
relevant papers for a total of 258. Important themes related to the effects of television on children in
various categories (including physical health, social-emotional and mental health and cognitive ability)
were then drawn from these 258 papers, and are presented below.

For Sections 2, 3 and 4, our search strategy was based on our primary goal to provide information on
how children’s technology use relates to multiple distinct areas including children’s health and
physical development and children’s learning and education. A secondary goal was to assess factors
that facilitate the use of new technology in the educational context.

To achieve our primary goals, our search strategy involved identification of papers that met the
following key criteria:

1) The study must involve children
2) The study must focus on children’s use of new technology
3) The study must examine a factor related to

a) Health and/or physical development
b) Learning, cognitive functioning and/or educational outcomes.

To achieve this, in July 2017 we searched two databases (SCOPUS and Web of Science) with searches
that aimed to meet the three criteria above. Specifically, each paper needed to include at least one
term from each column in Table 1 below. The terms from the Child Related and Outcome Related
columns were searched for anywhere within a paper’s abstract, title or keywords. The terms from the
Technology Related column were required to be in either the title or as a keyword. The requirement
to be included as a title word or keyword was based on preliminary searches that included a very large
number of unrelated papers that focused on computers or other devices used in data collection or
data analysis. Note that we also included variants of the terms listed in Table 1 (e.g., by including the
appropriate wildcards or adding word variants). The terms listed include only a single variant for the
sake of readability.

After removing duplicate records from both database searches, there were a total of 1,500 results.
From these we eliminated studies from our analysis for the following reasons:

1) They were not peer-reviewed journal articles (i.e., conference proceedings or published
abstracts).

2) They were described as research that was intended to be a “pilot”, “preliminary study” or “proof
of concept”.

3) They did not address any of our key research questions.

For papers relating to child health/physical or learning/educational outcomes we also removed papers
that described “case studies”. Case studies were retained, however, for studies that focused on factors
that facilitate the use of technology in the classroom.

For papers relating to learning/educational outcomes we also removed those that examined digital
literacy. This was because studies focusing on digital literacy do not provide information about the
health or educational outcomes of technology use.
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Table 1: Search terms for systematic review (Sections 2, 3 and 4)

Child related terms

Technology related terms

Outcome related terms

adolescent android body mass
child App brain or neuronal
infant augmented reality health
pupil blended classroom heart rate
student computer motor
teenager digital musculoskeletal
toddler ebook physical
e-learning physiological
exergame posture
flipped classroom sedentary
game-based weight
gamification obesity
iPad e
mobile device achievement
multimedia cognitive
online game education
social media executive control
technology executive functioning
touchscreen learn
virtual reality memory
web-based problem solving

Following this process, we were left with a total of 653 relevant papers, which included: 95 papers
that examined technology use and health, 415 papers that examined technology and learning
education (with 7 of these papers examining both health and learning), and 150 that related to factors
that influence teachers’ use of technology in their pedagogy.

Papers that assessed a health/physical development outcome were coded for the following:
1) What was the predominant effect of technology on children’s health/physical development?

a) A code of “positive” was used where the technology usage was reported as having a
predominantly positive effect on a health or physical outcome.

b) A code of “negative” was used where the technology usage was reported as having a
predominantly negative effect on a health or physical outcome.

c) Acode of “no effect” was used where technology usage was not found to have any effects on
health/physical development.

d) A code of “mixed” was defined as having a combination of (a), (b) and (c) above; or reported
effects that were specific to a subset of the sample (e.g., if different effects were reported for
different genders or age groups).

2) What aspect of health/physical development was assessed? Key options were: physical health,
body mass index (BMI), diet, sleep, musculoskeletal (e.g., posture, physical growth) and
physiological (e.g., heart rate, blood pressure) measures).
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3) What was the predominant effect of technology on children’s learning/education or cognitive
development?

4) A code of “positive” was used where children were reported to have learnt from the technology
usage. If a non-technology control was used in the study, “positive” meant that such learning
must be reported as exceeding learning from the non-technology control.

5) A code of “negative” was used where children were reported to not have learnt from technology
usage. This code would also be used if children were reported to have learnt less than those in a
non-technology control condition.

6) A code of “no effect” was used where children’s learning from technology did not differ from
traditional teaching.

7) A code of “mixed” was defined as having a combination of (a), (b) and (c) above; or reported
effects that were specific to a subset of the sample (e.g., if different effects were reported for
different genders or age groups).

8) What aspect of learning/educational/cognitive development was assessed? Key options included:
learning/engagement with specific learning material, broader measures of learning and measures
of cognitive performance (e.g., attention, memory, creativity, executive function).

We also coded for the main context in which children were exposed to technology. Key options were:
home, school (including preschool), and other (e.g., museum, research lab, after school program). For
the health and physical context, we also included an option: anywhere (e.g., studies that did not
specify a setting, or screen time studies that measured total technology usage duration without
indicating a specific context). Finally, papers were also coded for the type of technology used by the
children, whether the digital interaction was performed alone or with others, and whether the digital
experience was interactive or passive.

Section 1: General review of television and young children

Physical health

According to a recent review (Domingues-Montanari, 2017), higher television viewing (but not
computer use and video gaming) was associated with lower physical strength, irrespective of physical
activity. It also highlighted the idea that not all types of screen use are equal with respect to health
effects. For instance, headaches were more frequent during television viewing for more than three
hours per day, whereas backache and headache were more likely during computer use or video
gaming for more than three hours per day.

Tremblay et al. (2012) conducted a systematic review on sedentary behaviour in school-aged children
and youth. They found watching television for more than two hours per day was associated with
reduced physical health, including unfavourable body composition (overweight/obesity) and
decreased fitness. In Tremblay et al.’s (2012) review of toddlers and preschoolers they reported that
increased television viewing was associated with unfavourable measures of adiposity.

According to a recent meta-analysis (Zhang et al., 2016) revealed a dose-response relationship
between childhood obesity and television watching; specifically, a 13% increase in risk of obesity was
associated with every one hour per day increment of television watching. A systematic review by
Avery, Anderson, and McCullough (2017) suggested that for children, from preschool age onwards,
eating whilst watching television reduces diet quality with more high-fat, high-sugar foods, fewer
fruits and vegetables and increased consumption of sugar-sweetened beverages. The review by
Domingues-Mongtanari (2017) concluded that the link between television viewing and poor diet was
strongest for those children who watched the most commercial television and those who were
exposed to advertisements embedded within programs.
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Social-emotional and mental health

According to Domingues-Mongtanari (2017), high levels of television viewing is an independent risk
factor for reduced psychological wellbeing, such as increased risk of peer victimisation during early
school years. Kappos’s (2007) review pointed out that television viewing was associated with issues
such as anxiety, depression, irregular sleep, attention deficits and suicidal rates. In contrast, one
systematic review concluded from the literature focused on children and young people with
behavioural and emotional difficulties, that there was insufficient, contradictory and methodologically
flawed evidence on the association between television viewing/video game playing and aggression in
these cohorts (Mitrofan & Spencer, 2009).

It should be noted that most television reviews did not take into account the content consumed by
children on television. As pointed out by the Australian Council for Educational Research (ACER) review
(2010), educational television programs can help improve children’s school readiness by building not
only their literacy and numeracy skills, but also their cultural awareness, self-esteem and
understanding of school-appropriate behaviours. Such educational benefits can last into secondary
school. Specifically, the ACER review pointed out that educational television programs aimed primarily
at Indigenous preschool children are an important vehicle for raising awareness around language and
cultural identity (ACER, 2010).

Cognitive ability

Domingues-Mongtanari (2017) highlighted that children with 2—3 hours daily of television viewing had
a higher risk of language delay than those with less than one hour of daily viewing. Indeed, an earlier
review by Moses (2008) also pointed out that more than a moderate amount of television (more than
3-4 hours) related to more negative outcomes, such as less time spent reading and lower reading
achievement. In addition, some authors (ACER, 2010; Domingues-Mongtanari, 2017) highlighted that
adult co-viewers who offer comments and interpretations of content could improve the amount that
children learn from educational programs; hence enriching a child’s experience.

Conclusion

In conclusion, the effect of television on young children’s development are: 1) a large amount of
television viewing has a negative influence on young children, in all categories: physical/health, social-
emotional and mental health or cognitive ability; and 2) learning from educational television may be
more likely to occur when the program is viewed with an adult co-viewer who engages the child in the
learning material.

Section 2: Systematic literature review of health and physical outcomes of
new technology use

Literature characteristics

There were altogether 95 relevant papers in the areas of health and physical outcomes of new
technology use. The following section contains the characteristics of these papers, in terms of context
(where the technology device was used), device (what kind of device was used) and age.

As indicated in Table 2, most examinations of technology use were applicable to multiple contexts
(e.g., school and home); while fewer focused specifically on the use of technology in the home, school
or other context. Some of these were focused on the impact that “exergames” (physically active video
games) can have on health and physical outcomes such as activity levels, weight or other health
indicators such as heart rate and blood pressure. Others examined the link between general media
and technology use on health and physical outcomes such as weight, activity levels, sleep quality or
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wellbeing. A small number focused on the impact of technology use on posture, bone mass and
musculoskeletal pain.

Table 2: Context

Context Number of papers Percentage (%)
Anywhere 58 61
School 17 18
Home 14 15
Other 6 6
Total 95 100

As Table 3 shows, the majority of studies examined either multiple or tablet/mobile touchscreen
technology. Game consoles, including exergaming, were also included in a number of studies. Fewer
studies focused on computer or other media (including television) use specifically. This could be due
to a number of factors such as the search terms being used more frequently for newer technologies,
and also the period of the review (2007-2017) coinciding with the proliferation of touchscreen
technologies.

Table 3: Device type

Device type Number of papers Percentage (%)
Multiple 31 33

Game console 24 25
Tablet/Phone (touchscreen) 21 22
Computer 7 7

Other

Virtual/Augmented reality 4 4

Television/Video

Total 95 100

Note: Parent and teacher papers were removed from this analysis, as the focus of this section was studies
examining children’s outcomes.

As can be seen in Table 4, in relation to health and physical outcomes, the majority of studies focused
on the primary and secondary age cohorts (5—18 years). Fewer examined preschool age (2—4 years)
and infancy (under 2) or parents or teachers. If a study focused on participants in the middle school
setting, we ascertained the age of the participants and categorised them as either primary school or
high school depending on which school type they would be attending if within the Australian school
system.
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Table 4: Age

Age group Number of papers Percentage (%)
Secondary school (13—18 years) 43 45
Primary school (5-12 years) 41 43
Mixed 6 6
Preschool (<5 years) 5 5
Total 95 100

Table 5 details the context break down in the different age groups for studies focusing on health and
physical outcomes related to technology use.

Table 5: Context as a function of age group

Age group Anywhere Home Other School Total

Secondary school

30 (70% 7 (16% 1(2% 5(12%) 43 (100%

ki (70% (16%) (2% (12%) 43 (100%

fsr'_r;';:;’ezcrz)o o 18 (44%) 7 (17%) 4 (10%) 12 (29%) 41 (100%)

Mixed 5 (83%) 0 (0%) 1(17%) 0 (0%) 6 (100%)

Z:i/c;aor‘s’; 5 (100%) 0 (0%) 0 (0%) 0 (0%) 5 (100%)

Total 58 (61%) 14 (15%) 6 (6%) 17(18%) 95 (100%)
Results

As indicated in Table 6, the majority of studies reported positive findings on health and physical
outcomes of technology use. An approximately equal number found negative or mixed outcomes,
with a small number reporting no effects. Many of the studies that reported positive outcomes on
health examined the effects of exergames. For example, several studies found that exergaming can
increase physical activity and energy expenditure (Chung & Chang, 2017; Gao et al., 2017; Lindberg,
Seo, & Laine, 2016), decrease body mass index (BMI) (Chung & Chang, 2017) and improve motor skills
such as coordination (Hsiao & Chen, 2016). Other studies reporting positive findings examined how
interactivity with games or programs and applications of various types impacted one or more health
outcomes. These included programs or applications (apps) aimed at those with a special need. For
example, Simmons, Paul, and Shic (2016) focused on a mobile app designed to treat speech disorders
in children with autism spectrum disorder (ASD) or other communication impairments. An eight-week
trial found positive effects on motivation and engagement, as well as on participants’ speech skills.

Around a quarter of the studies included negative health and/or physical outcomes as a result of
technology use. Contrary to expectations, a high proportion reported positive health effects. This is
an interesting and important finding given the general consensus that technology negatively impacts
health. This can be better understood by breaking down the study’s findings.
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Table 6: Outcomes breakdown for all health/physical literature

Health/physical outcomes Number of papers Percentage (%)
Predominantly positive effect 36 38
Predominantly negative effect 27 28
Mixed effect 20 21
No effects 12 13
Total 95 100

Table 7 provides details of outcomes relating to context for studies focusing on health/physical
outcomes as a result of technology use.

Table 7: Outcomes as a function of context

Predominantly Predominantly

Context positive effect negative effect Mixed effect No effects Total
Anywhere 17 (29%) 17 (29%) 17 (29%) 7 (12%) 58 (100%)
School 10 (59%) 3 (18%) 2 (12%) 2 (12%) 17 (100%)
Home 4 (29%) 7 (50%) 1(7%) 2 (14%) 14 (100%)
Other 5 (83%) 0 (0%) 0 (0%) 1(17%) 6 (100%)
Total 36 (38%) 27 (28%) 20 (21%) 12 (13%) 95 (100%)

Outcomes in the school context

Positive outcomes: Exergame studies

Several studies examined the effects of exergaming on various health and physical factors such as
energy expenditure (Gao et al., 2017; Verhoeven, Abeele, Gers, Seghers, & Seghers, 2015), physical
activity (Maloney et al., 2012; Robert, Ballaz, Hart, & Lemay, 2013; Sun & Gao, 2016; Verhoeven et al.,
2015) and motor skills (Hsiao & Chen, 2016). The majority reported positive outcomes. For example,
Sun and Gao (2016) examined the effect of a science-learning active video game on science
knowledge, motivation and physical activity (as measured by heart rate). In their study, a group of
children in Years 3-5 were allocated to an experimental or control group. As well as finding higher
learning gains and interest-motivation in the experimental group, the heart rate of the children in the
active video game (experimental) group was observed to be in the target-heart-rate-zone (134 bpm).
This was significantly higher than the average heart rate observed in the comparison group (103 bpm).

Positive outcomes: Non-exergame studies

Only two health/physical papers with positive outcomes in a school setting were non-exergame
papers. Seomun et al. (2013) focused on a group of 40 students aged 12 years, and examined physical
and psychological health effects of using a digital textbook for at least a year. Reports of effects were
varied with some negative effects mentioned in the qualitative data collection; however, it was
ultimately found that quality guidance in using the digital textbooks can prevent negative effects. In
the second paper, Fassnacht, Ali, Silva, Gongalves, and Machado (2015) examined adherence to,
satisfaction with, and preliminary efficacy of mobile phone short message service (SMS) to promote
health behaviours in a group of 49 students aged 8-10 years. They reported good adherence to and
satisfaction with the program.
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Negative outcomes

Two studies reported overall negative health and/or physical outcomes as a result of screen use in the
school/educational context. Sun (2012) compared a four-week exergaming unit to a four-week fitness
unit in a group of 74 students aged 9—-12 years. They reported that interest in exergaming declined
significantly over the four weeks, and activity levels were lower in the exergaming condition compared
to the fitness unit. Another presented the findings of a study of Years 11 and 12 students participating
in a tablet program (Sommerich, Ward, Sikdar, Payne, & Herman, 2007). Primary areas of interest
were students' experiences with and attitudes about the tablets, physical discomfort associated with
the use of tablets, and temporal and task-driven patterns of tablet use. Visual and musculoskeletal
discomfort was prevalent.

Mixed outcomes

Two papers examining effects of screen use in the school context reported mixed health and/or
physical outcomes. One focused on the effect of exergames on 9-12-year-old children's in-class
physical activity intensity levels and perceived situational interest over time (Sun, 2013). The results
showed that boys and girls were equally active in the exergaming lessons, and that physical activity
increased over time: a positive finding. However, boys perceived their gaming experiences to be more
enjoyable than girls did. The second paper assessed whether excessive screen time is associated with
academic achievement in Japanese students (Morita et al., 2016). Excessive screen time was
significantly related to lower grade point average in boys but not girls.

Conclusion about the school context outcomes

Overall, findings were largely positive in the school setting for health and physical outcomes. There
were mostly exergame studies included in this category, and most exergame studies presented
positive outcomes. Only negative exergame outcomes compared the exergame condition to actual
physical fitness classes.

Outcomes in the home and anywhere contexts

There was a large overlap between the non-specific (anywhere) context and the home context in
terms of how and where devices were or could be used. For this reason, we have combined these
contexts in presenting outcomes in this section.

Positive outcomes

Papers in this category largely consisted of mobile health or game-based learning intervention studies
designed to educate and improve health in various areas, and most were performed with
adolescent/secondary school aged children. Health domains included, but were not limited to:
optics/eye health (Birch et al., 2014; Webber, Wood, & Thompson, 2016), asthma (Cushing, Manice,
Ting, & Parides, 2016; Greer, Lin, & Atkinson, 2017), diet, physical activity and/or weight (Nollen et al.,
2013; Woolford et al., 2010) and sexual health (Shegog et al., 2017). For example, Nollen et al. (2013)
examined the effectiveness of a mobile app designed to promote increased intake of fruit and
vegetables in a group of 25 girls aged 8-15 years. They reported that attitudes to the app were
overwhelmingly positive, and importantly, that the program significantly increased fruit and vegetable
consumption.

Mixed outcomes

Topics of the studies with mixed health/physical outcomes in the home or anywhere contexts varied
widely. They ranged from screen time studies examining the link between screen use and various
factors such as physical activity (Sampasa-Kanyinga & Chaput, 2016), sleep (Punamaki, Wallenius,
Nygard, Saarni, & Rimpela, 2007) or weight/BMI (Russ, Larson, Franke, & Halfon, 2009). Others
focused on mobile health app interventions (Nystrom et al., 2017) or exergames (Mellecker &
McManus, 2014). A small number focused on musculoskeletal effects of screen use, such as posture
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and muscle activity (Maslen & Straker, 2009; Straker et al., 2008). Straker, Maslen, Burgess-Limerick,
and Pollock (2009) examined and compared posture and muscle activity amongst children aged 5-6
years, 10-12 years and adults whilst working with computers. They found some negative effects on
children’s posture where they showed more spinal flexion and spinal asymmetry compared with
adults. However, children also exhibited more variation in posture and muscle activity, which the
authors suggested had the potential to mitigate negative effects. In a similar study, Maslen and Straker
(2009) compared posture and muscle activity around the shoulder and neck in a group of children
aged 5-6 years when they were using a tablet computer, a desktop computer or paper and pen. Use
of a desktop computer was associated with less posture variability and muscle activity. Muscle activity
was found to be similar for tablet and paper use, with greater muscle activity being observed
compared to when using a desktop computer. Tablet use was also associated with a more flexed and
asymmetrical spine. Tablet and paper use both resulted in a less neutral posture than using a desktop
computer. However, the authors suggested the greater risk posed by non-neutral posture seen during
tablet and paper use is likely offset by the greater muscle activity observed in these conditions (Maslen
& Straker, 2009).

Negative outcomes

Sixteen studies reported negative health and/or physical outcomes related to screen/technology use
in the home or anywhere contexts. Negative findings in this area were largely driven by studies
focusing on screen time and health or physical outcomes. Almost half examined the link between
screen time and sleep quality (e.g., Arora, Broglia, Thomas, & Taheri, 2014; Brambilla et al., 2017). The
remainder examined screen time’s link with various outcomes such as BMI/weight (e.g., Falbe et al.,
2013) or mental health (e.g., Bickham, Hswen, & Rich, 2015; Woods & Scott, 2016). For example,
Kenny and Gortmaker (2017) aimed to quantify the relationships between youth use of television and
other screen devices—including smartphones and tablets—and obesity risk factors. They reported
that watching television >=5 hours daily was associated with daily sugar sweetened beverages
consumption. Using other screen devices =5 hours daily was associated with daily sugar sweetened
beverages consumption, inadequate physical activity and inadequate sleep. Another examined
longitudinal associations between changes in screen time and mental health outcomes among
adolescents (Babic et al., 2017). Changes in total recreational screen time and computer use were
negatively associated with psychological wellbeing. An association was found with television/DVD use
and psychological difficulties.

Only two papers were not screen time studies; both examined physical effects of using newer
technologies such as a tablet or computer. Straker et al. (2009) compared posture and muscle activity
in a group of 10-12-year-old children when they were using either a desktop computer or “old IT”
(paper/pen/book). They found that posture was more neutral when using a computer; however, any
benefits were likely offset by less variability in posture (less movement) and lower muscle activity
compared to when using “old IT”. The other also examined posture and muscle activity, as well as
sedentariness and physical activity during tablet use compared to television watching and toy play in
3-5-year-old children (Howie, Coenen, Campbell, Ranelli, & Straker, 2017). Poorer neck posture was
observed while the children were using a tablet computer versus watching television; and poorer neck
posture, less posture variation and less physical activity was observed when they were using a tablet
versus toy play. They concluded that increased tablet use carries a risk of musculoskeletal stress and
increased sedentary behaviour.

Outcomes in the “other” context

The variability in the “other” context makes it difficult to draw strong conclusions. However, three
exergame studies were carried out in a lab setting. Two reported positive effects of exergaming on
energy expenditure (McNarry & Mackintosh, 2016) and mood experience (Ho, Lwin, Sng, & Yee, 2017).
The final reported no difference in fitness improvements, body composition and cholesterol profiles
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in overweight and obese teens as a result of playing an active game involving a stationary bike versus
traditional cycling while listening to music (Adamo, Rutherford, & Goldfield, 2010). This is not a
surprising result and in fact could be considered positive since it suggests that the stationary version
was just as effective and could be a good alternative if there are barriers to being able to use a
traditional bike.

One of the clearest outcomes in age analysis was that there were a great proportion of positive
outcomes focused on the primary age cohort. The main difference between primary and secondary
aged students were that a higher number of negative outcomes were found in the secondary school
age cohort. These can be explained in terms of the type of studies they were, being predominantly
screen time studies. Primary school age cohort studies were more varied in terms of topics covered
and outcomes, and showed more positive outcomes overall. More specific details and examples of
these kinds of studies are explained in Table 8 as a function of context.

Table 8: Outcomes as a function of age

Predominantly  Predominantly
Age group positive effect  negative effect Mixed effect No effects Total

Secondary school

(13-18 years) 13 (30%) 17 (40%) 8 (19%) 5(12%) 43 (100%)
(PS”_T; ?ezcrz;) ° 20 (49%) 6 (15%) 9 (22%) 6 (15%)  41(100%)
Mixed 2 (33%) 3 (50%) 1(17%) 0(0%)  6(100%)
fﬁ;sy?aori; 1(20%) 1 (20%) 2 (40%) 1(20%)  5(100%)
Total 36 (38%) 27 (28%) 20 (21%) 12 (13%) 95 (100%)

Table 9 details health/physical outcomes relating to type of digital devices examined.

Table 9: Outcomes as a function of digital device type

Predominantly  Predominantly

Device type positive effect  negative effect Mixed effect No effects Total
Multiple 3 (10%) 15 (48%) 8 (26%) 5(16%) 31 (100%)
Game console 13 (54%) 2 (8%) 5(21%) 4 (17%) 24 (100%)
Tablet/Phone o o o 0 o
(touchscreen) 11 (52%) 8 (38%) 1 (5%) 1 (5%) 21 (100%)
Computer 3 (43%) 1(14%) 3 (43%) 0 (0%) 7 (100%)
Other 3 (60%) 0 (0%) 2 (40%) 0 (0%) 5 (100%)
Virtual/Augmented 3 (75%) 0 (0%) 0 (0%) 1(25%) 4 (100%)
reality

Television/Video 0 (0%) 1(33%) 1(33%) 1(33%) 3 (100%)
Total 36 (38%) 27 (28%) 20 (21%) 12 (13%) 95 (100%)
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Conclusion

Papers examined focused on various types of media use including exergames and screen time, and
their effects on or links with various health outcomes including weight, physical activity or sedentary
behaviours, sleep quality and musculoskeletal effects. Most studies examined multiple devices or
tablet/touchscreen use. Studies examining primary (5-12) and secondary (13—18) age cohorts made
up almost 90% of those included. Most examinations of technology use were applicable to multiple
contexts (e.g., school and home); fewer focused on the use of technology in the home, school or other
context specifically.

Findings were predominantly positive for screen/technology use in relation to health and physical
outcomes. Most of the studies that reported negative findings were screen time studies where time
spent using screen media was linked to negative health or physical outcomes. However, it is notable
that these were largely correlational and do not necessarily represent causal relationships. Positive
findings were largely driven by studies examining exergaming and its effect on physical activity, energy
expenditure and other measures of health or physical outcomes.

A small number of papers focused on musculoskeletal effects of technology use. Overall results of
these were mixed, with some evidence that computer use can cause low muscle activity, and tablet
use can cause a non-neutral posture. However, tablet use was found to be similar to pen and paper
use in this regard and more research is needed to ascertain the implications of these findings.

There is a paucity of studies examining healthy media use in educational contexts, including few
studies exploring an appropriate balance of physical activities with media in school or prior-to-school
settings. Further, no studies examined here specifically assessed how technology use in educational
settings effect sedentary behaviour. For example, a child writing a story in a book would be sedentary,
as would a child writing on a tablet; and a child using a traditional flash card would be sedentary, as
would a child learning from a series of language apps on a tablet (Kaufman et al., 2017).

The papers examined within this review suggest little evidence in any direction that technology use in
educational settings impacts child health. The papers that did address this suggest that exergames
had a generally positive effect. Studies that indicated negative impacts on health focused on excessive
screen time as an issue, but these papers were not specifically related to educational contexts.

Of the limited papers in this area, a few key messages are:

1) Educators should take precautions to ensure that students adopt appropriate posture,
musculoskeletal and physiological use of technologies (see Straker et al., 2008; Maslen &
Straker, 2009). This includes ensuring students engage in a range of movements and positions
during the day.

2) Given the positive impact identified in studies of exergames and e-health activities, these
could be explored further in educational contexts, with additional studies to examine how
these could promote healthy outcomes for children.

3) Excessive screen time and healthy media use also needs to be explored further in educational
contexts. These could include comparative studies of physical activities with and without
technologies.
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Section 3: Systematic review of learning and educational outcomes of new
technology use

Literature characteristics

There were 415 papers identified as relevant to this section and focus explicitly on learning and/or
educational papers. While other papers also integrated opportunities for education or learning, these
papers specifically focused on educational or learning outcomes for children and students. Papers that
focus on teachers and/or parents are not included in this section; instead, they are discussed in
Section 4.

These papers examined technology use in a range of contexts including home, school and informal
learning contexts, including but not limited to, before and after school care, museums and galleries.
Table 10 presents an overview of these contexts.

Table 10: Context

Context Number of papers Percentage (%)
School 280 67
Other 108 26
Home 27 7
Total 415 100

The majority of the learning and educational research was conducted in educational settings, that is,
school and prior-to-school settings.

As can be seen in Table 11, in relation to learning and educational outcomes, the majority of studies
focused on the primary and secondary age cohorts (5-18 years). Far fewer examined preschool age
(infancy—4 years). In order to categorise research that took place outside the Australian setting/within
different school systems, we focused on the age range of the participants and what corresponding
level of education they would be in if they were within the Australian context. For example, if a study
focused on participants in the middle school setting, we categorised the study to either primary school
or secondary school, depending on the actual age of the participants.

Table 11: Age
Age group Number of papers Percentage (%)
Primary school (5-12 years) 212 51
Secondary school (13—18 years) 107 26
Preschool (<5 years) 61 15
Mixed 32 8
Not specified 3 1
Total 415 100

Within these studies, technology was used in a range of ways. In some, students used devices alone
and in others the device was used in collaboration with others (e.g., a peer, a teacher or a parent).
Others still examined device use in multiple ways, for example, at times students used the device
alone and at other times they used it in collaboration with others. A small number of papers (8%) did
not specify how the device was used. Table 12 shows that a relatively equal number of studies
examined collaborative use and use alone, while slightly fewer studies examined multiple uses.
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Table 12: Technology used alone/used with others

Social usage Number of papers Percentage (%)
Used with others 139 33
Used alone 130 31
Multiple 113 27
Not specified 33 8
Total 415 100

Technology use was categorised by engagement type, including: interactive technologies (that is,
activities that required the child to interact with the content in some way including but not limited to
clicking, dragging, creating, responding or designing); passive technologies (activities that required the
child to view or read content); and exergames (activities that required the student to engage through
physical activity or movement).

As can be seen in Table 13, the overwhelming majority of studies focused on interactive use of
technology. This can also be understood in light of the digital device most commonly examined:
touchscreen technology. Most touchscreen technology, particularly with educational or learning
goals, is interactive in nature.

Table 13: Technology engagement type

Engagement type Number of papers Percentage (%)
Interactive 315 76

Any 41 10

Not specified 27

Passive 19 5
Mixed 8 2
Exergame 5 1

Total 415 100

As would be expected, a range of devices were included in these studies, including mobile and tablet
devices, computers, game consoles, e-classroom resources (such as interactive whiteboards,
collaborative classroom tools or projectors), and virtual or augmented reality tools. In addition to
these tools or devices, a number of studies (18%) used multiple tools and a small sample used other
tools (e.g., robotics) or did not specify their tool (8%).

Table 14 presents an overview of the device utilised in the examination of the effects of technology
use on learning or education. The most common tools were mobile or tablet touchscreen devices
(35%). Another 39% used either computers or multiple devices, and the remainder looked at other
digital devices such as virtual or augmented reality, game consoles or e-classrooms.
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Table 14: Digital device type

Device type Number of papers Percentage (%)
Tablet/Phone (touchscreen) 147 35
Computer 89 21
Multiple 75 18
Virtual/Augmented reality 48 12
Other/not specified 33
E-classroom (e.g., digital whiteboard) 18
Game console 5
Total 415 100

Technology and learning/educational literature results
Overall outcomes

The majority of the papers found predominantly positive learning/educational outcomes of
technology use. Table 15 presents an overview of the effects of technology on learning or education.

Table 15: Outcomes breakdown for all learning/education literature

Learning/educational literature Number of papers Percentage (%)
Predominantly positive effect 310 75
Mixed effect 76 18
No effects 16 4
Predominantly negative effect 13 3
Total 415 100

Despite a dominance of positive effects, it should be noted that most of these papers did not employ
a non-technological control for comparison of learning outcomes (between a technology condition
versus a non-technology condition). While control groups are common in some research forums
within educational research, use of this methodology is not consistent, and within this sample most
of the papers simply compare effects before and after learning from technology (without a control

group).

The inclusion of a non-technology control condition in scientific research is important as it helps to
eliminate some confounding factors and so allows us to conclude the learning effect is from the
technology usage. With this in mind 106 papers included a control measure, with 81% of these
classified as indicating a predominantly positive effect of technology on learning outcomes, 16%
indicating a mixed effect and 3% indicating no effect. This means we can confidently conclude that the
majority of research showed that children learn from technology.

Positive outcomes

Of the papers addressing educational and learning outcomes, 75% indicate positive outcomes, with
children appearing to learn from technology. This finding is significant as learning occurred in a range
of contexts (including prior to school, primary and high school contexts) and across a range of devices
and modes of use. These papers indicate that students can learn with and from technology.
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Across all school and prior-to-school settings, learning was demonstrated in a number of key learning
areas such as literacy, mathematics and science. The role of factors such as interactivity and
collaboration were also demonstrated. In prior-to-school settings and studies with children in the age
range 0-5 years, the work of Schachter and Jo (2016) demonstrated the positive effects of a tablet-
based mathematics app. Further, Smeets and Bus (2012) demonstrated how interactive features of an
e-book can promote word learning compared to reading alone. In studies focusing on primary aged
students, D’agostino, Rodgers, Harmey, and Brownfield (2016) demonstrated the effectiveness of a
letter learning iPad app. Further, Sun and Gao (2016) examined a science-learning exergame and
demonstrated that it enhanced learning outcomes. Similar patterns were seen with older children,
with many studies showing learning and positive educational outcomes. For example, Purba and
Hwang (2017) reported positive learning outcomes for a physics learning app in a group of secondary
school students and Yang and Wu (2012) found digital storytelling techniques enhanced English
language learning whilst also increasing motivation. It is somewhat unsurprising that, given the current
curriculum foci, many of the studies in school contexts focus on specific curriculum areas including
mathematics, literacy and the sciences.

Negative outcomes

Approximately 3% of included studies reported negative learning or educational outcomes as a result
of technology use. The focus of these varied widely and examples include, but were not limited to,
studies examining transfer of learning (Moser et al., 2015; Strouse & Ganea, 2017; Zimmerman et al.,
2015), e-books (e.g., Kelley & Kinney, 2017) and student attitudes about the implementation of
technology in education (e.g., Duran & Aytac, 2016). Two examined transfer of learning using video
versus three-dimensional demonstration and found that toddlers perform significantly worse when in
the video condition (Moser et al., 2015; Zimmerman et al., 2015). This suggests that passive viewing
doesn't work. Another examined transfer of learning in the context of word learning from an e-book
versus a traditional book, and the ability to generalise and transfer learning. Strouse and Ganea (2017)
found that a group of 73 toddlers aged 17-23 months could learn from both an e-book and a
traditional book, but only those in the traditional book condition could generalise the learning to other
contexts. However, a group of 23 toddlers aged 24-30 months could generalise and transfer their
learning (Strouse & Ganea, 2017). Also, focusing on e-books, Kelley and Kinney (2017) examined
whether preschoolers learned better from an interactive versus not interactive storybook and found
no enhanced learning effect in the interactive condition. The interactive condition in this study
involved the children interacting with the book alone, and suggests learning by younger children
benefits from educator facilitation. Another study which looked at reading found devices were
underutilised for reading purposes, and that access to mobile phones and a greater range of digital
devices was associated with reading infrequency (Merga & Roni, 2017).

Xu and Jang (2017) examined the relationship between extracurricular technology related activities
(TRAs) and sixth graders' mathematics achievement. Findings showed TRAs (including video gameplay,
internet use and television viewing) had a negative effect on mathematics achievement. Kiefer et al.
(2015) examined handwriting with pen and paper compared to using a computer keyboard with a
group of preschoolers, and reported that handwriting with pen and paper was superior in word writing
and word reading training. One study assessing educational gaming found that high-immersive games
result in decreased learning, mediated by increased cognitive load (Schraeder & Bastiaens, 2012).

Two studies assessed attitudes (Bourgonjon, Valcke, Soetaert, de Wever, & Schellens, 2011; Duran &
Aytac, 2016), and concerns were raised such as technology weakening communication between
students and teachers and there not being any learning advantages to using tablet computers.
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Mixed effects

Seventy-six papers (18%) examining technology use and learning or educational outcomes reported
mixed results. These papers focused on many different areas, including but not limited to, e-books
(e.g., Ma & Wei, 2016; Neumann, 2016; Ross, Pye, & Randell, 2016), game-based learning (e.g., Hong,
Tsai, Ho, Hwang, & Wu, 2013; Ronimus, Kujala, Tolvanen, & Lyytinen, 2014) and the role of
interactivity (e.g., Schroeder & Kirkorian, 2016). The nature of mixed effects varied, with some studies
finding age differences (e.g., Schroeder & Kirkorian, 2016), gender differences (e.g., Hong et al., 2013)
or a mixture of positive and negative effects for different outcomes measured (e.g., Hong et al., 2013;
Neumann, 2016).

For example, Neumann (2016) focused on e-books, examining their use by 2—4-year-old children in
the home setting, and their relationship with emergent literacy. They found a positive association
between children's access to apps and their print knowledge, and also between frequency of writing
using tablets and print awareness, print knowledge and sound knowledge. However, no link between
frequency of e-book reading and emergent literacy was found (Neumann et al., 2016). Ross, Pye, &
Randell (2016) also focused on e-book use in the home, examining interactive touchscreen versus
print storybooks with 7-year-old child and mother dyads. They found story comprehension was far
inferior in the touchscreen storybook condition, possibly due to a lot less time spent talking about the
story. However, longer sessions and higher emotional engagement were also noted in the interactive
touchscreen condition.

Studies examining game-based learning that reported mixed results generally focused on motivation
and engagement (e.g., Ronimus et al., 2014) or learning gains (e.g., Hong et al., 2013; Jackson &
McNamara, 2013). For example, Ronimus et al. (2014) measured engagement with a letter-sound
training game over an eight-week period with Year 2 children. They found that while children reported
enjoyment in using the game, interest declined over the study period and children did not spend as
much time as expected each session using the game (Ronimus et al., 2014). Jackson and McNamara
(2013) assessed both motivation and learning outcomes of a game-based learning system compared
to an intelligent tutoring system. They found significantly higher levels of enjoyment and motivation
in the game-based system condition, but learning gains were found to be equivalent across conditions.
Hong et al. (2013) examined learning and motivation for an interactive video game compared to a
blended learning approach with 4-5-year-old children. They found a blended learning approach that
combines digital media and traditional classroom teaching methods was superior to purely digital
learning. They also found gender differences, with boys' learning in the interactive video game
condition being better than girls. Finally, the children found the interactive game entertaining and
their interest remained high throughout the study.

Interactivity was also an area of interest, usually in combination with another topic such as those
described above (e.g., e-books or transfer of learning) (e.g., Aladé, Lauricella, Beaudoin-Ryan, &
Wartella, 2016; Schroeder & Kirkorian, 2016). For example, Schroeder and Kirkorian (2016) examined
the role of interactivity in 3-5.5-year-old children’s transfer of skills learning related to STEM,
numerical cognition and knowledge of a biological concept (growth), and reported varied findings
depending on age and condition (content and medium). The younger children only learned from the
numerical cognition game when they watched as opposed to played the game, possibly because
playing it proved too cognitively demanding for their ability levels. They also could not demonstrate
transfer of learning. On the other hand, older children learned from the growth game when watching
or playing, and demonstrated transfer of learning (Schroeder & Kirkorian, 2016).

As Table 16 indicates, when taking into consideration context, studies with predominantly positive
effects still made up the majority.
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Table 16: Outcomes as a function of context

Predominantly Predominantly

Context positive effect negative effect Mixed effect No effects Total
Other 218 (78%) 2 (1%) 53 (19%) 7 (3%) 280 (100%)
School 75 (69%) 10 (9%) 17 (16%) 6 (6%) 108 (100%)
Home 17 (63%) 1(4%) 6 (22%) 3(11%) 27 (100%)
Total 310 (75%) 13 (3%) 76 (18%) 16 (4%) 415 (100%)

Table 17 details learning/educational outcomes for each age group.

Table 17: Outcomes as a function of age

Predominantly  Predominantly

Age group positive effect  negative effect  Mixed effect No effects Total

Pri hool

(Sr'_"l’;r;’ezcrs)oo 169 (80%) 402%) 29 (14%) 10(5%) 212 (100%)

Secondary school

(13-18 years) 82 (77%) 2 (2%) 19 (18%) 4 (4%) 107 (100%)

Z;Syc:af; 37 (61%) 6 (10%) 16 (26%) 2(3%)  61(100%)
1Xe () () () () ()

Mixed 20 (63%) 1 (3%) 11 (34%) 0 (0%) 32 (100%)

Not specified 2 (67%) 0 (0%) 1(33%) 0 (0%) 3 (100%)

Total 310 (75%) 13 (3%) 76 (18%) 16 (4%) 415 (100%)

According to Table 16 (Context) and Table 17 (Age), the majority of the research was conducted in an
educational setting (i.e., in schools). We also explored the age breakdowns in an educational setting
only (see Tables 18 and 19).

Table 18: Outcomes as a function of age (school/educational context only)

Predominantly = Predominantly

Age group positive effect  negative effect Mixed effect No effects Total
Primary school 0 0 0 0 0

(5-12 years) 127 (80%) 1(1%) 24 (15%) 6(4%) 158 (100%)
secondary school 62 (81%) 0 (0%) 14 (18%) 1(1%) 77 (100%)
(13-18 years) ? ° ° ? ?
Preschool 0 o 0 o o

(<5 years) 18 (64%) 1 (4%) 9 (32%) 0 (0%) 28 (100%)
Mixed 11 (65%) 0 (0%) 6 (35%) 0 (0%) 17 (100%)
Total 218 (78%) 2 (1%) 53 (19%) 7(3%) 280 (100%)
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Table 19: Outcomes as a function of technology usage (alone/with others)

Predominantly Predominantly

Social usage positive effect negative effect Mixed effect No effects Total
g:ﬁ:r;”ith 110 (79%) 1(1%) 24 (17%) 4(3%) 139 (100%)
Used alone 97 (75%) 5 (4%) 19 (15%) 9 (7%) 130 (100%)
Multiple 79 (70%) 5 (4%) 27 (24%) 2 (2%) 113 (100%)
Not specified 24 (73%) 2 (6%) 6 (18%) 1(3%) 33 (100%)
Total 310 (75%) 13 (3%) 76 (18%) 16 (4%) 415 (100%)

Across all age group cohorts, about the same number of papers looked into the learning effect of
children using digital devices alone or with others. A similar distribution of outcomes was shown in
using technology alone and used with others; that is, the majority of the papers reported positive
outcomes.

For the preschool cohort, only three studies examined the use of technology alone, and they all
focused on word learning (Ellis & Blashki, 2007; Smeets & Bus, 2012; Smeets, van Dijken, & Bus, 2014).
Smeets and Bus (2012) examined if extratextual vocabulary instructions in an e-book facilitates
learning compared to just reading in a group of 4-5-year-old children. In one condition, a computer-
based assistant embedded in the e-book asked questions in a multiple-choice format. In the other
condition, the children read the e-book with no computer-based assistant. It was found that children
learned more when they were presented with questions throughout the e-book, versus without.
Smeets, van Dijken, and Bus (2014) examined the potential for e-books to support vocabulary
acquisition in 4-5-year-old children with severe learning impairments. Static e-books and video e-
books were examined and children learned from both; however, static e-books were found to be more
effective in increasing knowledge of unknown words. The final paper also focused on 4-5-year old
children, examining the acquisition of Australian Sign Language (Auslan) by using technology (Ellis &
Blashki, 2007).

For preschool-aged children, there wasn't much evidence suggesting solo use is bad for learning
outcomes; however, strong conclusions cannot be drawn because there is very little research focusing
on solo use. This is potentially because it is not a common way of implementing technology usage for
this age group. Most studies with preschool-aged cohorts examined technology use where it was used
either with other children, with an adult, or with both. Areas examined varied, but included
mathematics/STEM (e.g., Schachter & Jo, 2016), and literacy/word learning (e.g., Korat, Segal-Drori, &
Klien, 2009).

For example, Schachter and Jo (2016) examined the effectiveness of a tablet-based mathematics
learning app Math Shelf with 227 4-year-old preschool students. Results were positive for the app,
with children in the Math Shelf app condition learning approximately one year more of mathematics
than the control children did, who participated in regular mathematics classes (Schachter & Jo, 2016).
Korat, Segal-Drori, and Klien (2009) compared the effect of e-books versus traditional books on
emergent literacy with and without adult assistance. Among other findings, they reported that
children learned best in the e-book condition when using it alongside an adult. These results support
the findings of previously reviewed work of Kelley and Kinney, who also found that younger children
learned better from an e-book when using it with an educator compared to alone. The importance of
an educator in contributing to preschool children’s learning from technology is also consistent with
the data summarised in Table 20. Positive learning outcomes were common when children technology
use involved other people (81%) than when it was used on their own (30%). Taken together, these
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results suggest it could be particularly important that preschool-aged children use technology with an

adult.

Table 20 displays outcomes of studies examining the preschool age only, relating to how the digital
device was used (e.g. used alone, or with others).

Table 20: Outcomes as a function of usage (preschool age only)

Predominantly

Predominantly

Social usage positive effect  negative effect  Mixed effect No effects Total
Used with others 22 (81%) 1 (4%) 3(11%) 1 (4%) 27 (100%)
Multiple 11 (58%) 1(5%) 6 (32%) 1(5%) 19 (100%)
Used alone 3 (30%) 2 (20%) 5 (50%) 0 (0%) 10 (100%)
Not specified 1(20%) 2 (40%) 2 (40%) 0 (0%) 5 (100%)
Total 37 (61%) 6 (10%) 16 (26%) 2 (3%) 61 (100%)

Table 21 details learning/education outcomes relating to engagement type (e.g., interactive or

passive).

Table 21: Outcomes as a function of engagement

Predominantly

Predominantly

Engagement type positive effect  negative effect  Mixed effect No effects Total
Interactive 245 (78%) 7 (2%) 51 (16%) 12 (4%) 315 (100%)
Any/not specified 44 (65%) 5(7%) 17 (25%) 2 (3%) 68 (100%)
Passive 15 (79%) 1 (5%) 1 (5%) 2 (11%) 19 (100%)
Mixed 2 (25%) 0 (0%) 6 (75%) 0 (0%) 8 (100%)
Exergame 4 (80%) 0 (0%) 1 (20%) 0 (0%) 5 (100%)
Total 310 (75%) 13 (3%) 76 (18%) 16 (4%) 415 (100%)

Table 22 shows learning/education outcomes relating to engagement type for the preschool age only.

Table 22: Outcomes as a function of engagement (preschool age only)

Predominantly Predominantly Mixed
Engagement type positive effect negative effect effect No effects Total
Interactive 27 (63%) 4 (9%) 11 (26%) 1(2%) 43 (100%)
Any/not specified 8 (73%) 1(9%) 1 (9%) 1 (9%) 11 (100%)
Passive 2 (50%) 1(25%) 1(25%) 0 (0%) 4 (100%)
Mixed 0 (0%) 0 (0%) 3 (100%) 0 (0%) 3 (100%)
Total 37 (61%) 6 (10%) 16 (26%) 2 (3%) 61 (100%)
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Table 23 shows learning/education outcomes relating to type of device used.

Table 23: Outcomes as a function of digital device type

Predominantly  Predominantly

Device type positive effect  negative effect Mixed effect No effects Total
Tablet/Phone o o o o o
(touchscreen) 96 (65%) 6 (4%) 35 (24%) 10 (7%) 147 (100%)
Computer 74 (83%) 1(1%) 12 (13%) 2 (2%) 89 (100%)
Multiple 49 (65%) 5 (7%) 20 (27%) 1(1%) 75 (100%)
Virtual/Augmented 40 (83%) 1(2%) 4 (8%) 3(6%) 48 (100%)
reality

Other/not specified 31 (94%) 0 (0%) 2 (6%) 0 (0%) 33 (100%)
E-classroom (e.g., 0 o o o o
digital whiteboard) 16 (89%) 0 (0%) 2 (11%) 0(0%)  18(100%)
Game console 4 (80%) 0 (0%) 1(20%) 0 (0%) 5(100%)
Total 310 (75%) 13 (3%) 76 (18%) 16 (4%) 415 (100%)

Section 4: Systemic review of the literature on teachers’ use of new
technology in the classroom

A total of 150 papers focused primarily on teachers and parents. A systematic review of this group of
papers did not yield significant results, with only two key findings arising from the systematic analysis:

1) Thereisindication of a growing interest in technology use in prior-to-school settings, with this age
group being the focus of increasing studies published in the last three years.

2) Inrecent years, a growing number of papers have examined the use of mobile and tablet devices,
with a move away from research examining touchscreens and interactive whiteboards.

A general review of these papers shows a range of findings. The papers addressed teacher or parent
perceptions and included a broad range of engagement with technology, including studies examining
attitudes, engagement, and experience with and use of technologies in a range of contexts including
prior-to-school, primary and high school settings. Several papers also focused on pre-service teachers’
attitudes and experiences in university contexts (for example, Diaz, 2016).

A number of these papers examined models of effective technology use in schools, such as the “flipped
classroom”, computer-supported collaborative learning, games-based learning and alignment of
technology use to theoretical models such as Technological Pedagogical and Content Knowledge
(TPaCK) and Substitute, Augmentation, Modification and Redefinition (SAMR). In addition, a collection
of papers in this group focused on specific technology tools, apps or software, interactive whiteboards,
personal mobile technologies and tablet use. Two methodological approaches were dominant:
qualitative approaches such as case studies (including collective case studies) and practitioner inquiry;
and mixed methods (including surveys, interviews and focus groups). Few of the papers could be
meaningfully classified as having a single clear outcome or as having used a specific technique for
classroom integration. While this makes tabulating the papers according to predetermined criteria
problematic, we instead reflect on repeatedly appearing themes in this group of studies. These themes
include:
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1) Teacher and parent perceptions of technology are important, with educators needing to indicate
a willingness to engage with and use technology in their settings. Educators who demonstrate a
willingness to use technology generally indicate positive effects from these tools (for example,
Wong, 2016).

2) Almost all studies outline specific benefits of technology use for student learning in educational
contexts; however, many focus on specific curriculum areas, tools, software or apps, and as these
papers are specific in nature, their findings may not be generalisable (for example, Savage et al.,
2010).

3) Technology use appears to present specific pedagogic benefits, such as facilitation of content
creation, communication and collaboration. Specifically, cloud-based computing and
presentation tools (such as interactive whiteboards) demonstrate potential benefits from a
pedagogic perspective (for example, Bourbour and Masoumi, 2017; Maher et al., 2012).

Stage 1 conclusion

The predominant finding of Stage 1 is that there were very few negative effects on children’s
development from them using technology in an educational context. The findings of this stage provide
answers to some of the research questions. These will be discussed further in the section: Response
to Research Questions.

Stages 2 and 3

Within Stage 2, a collection of 56 policy statements, position statements and guidelines were
collected. These included documents from local, national and international groups, as well as from
educational groups and peak bodies. Documents were located through systematic searches as well as
through publication referrals and suggestions from participants in Stage 4 (see below).

In examining these guides, it is beneficial to specify the main types collected:

e Policy Statements which include documents labelled as such or documents that comprise a
research-based set of guiding principles to direct and define engagement. For example, the
American Academy of Pediatricians labels documents as “policy statements”. Policy
statements on the whole are research based and often provide rationale for the policy.
Position Statements define a position or perspective designed to direct engagement. These
include documents labelled as such (for example, the Prevention Research Collaboration
[2011] defines its document as a position statement). However, given that position
statements are similar to policy statements in function and purpose, they have been grouped
together in this document.

e Guidelines are documents that outline or guide specific behaviours. These documents are
often short statements or brochures, are prescriptive and may not be supported by research
literature. Guidelines within this report also refer to a collection of documents that are
labelled as such: for example, the Canadian Sedentary Behaviour Guidelines for the Early Years
—0—4 Years.

e Derivative statements are documents that reiterate another guideline, policy or position
statement. Within this project, two documents were used consistently as the basis for
derivative documents: the American Academy of Pediatrician’s policy statements and the
Australian Department of Health’s Physical Activity and Sedentary Behaviour Guidelines.

In addition to these documents, a range of brochures, information sheets, presentations, academic
articles, online posts and newspaper articles were also collated. The following section presents an
analysis of these sources and key messages, describing how these documents are supported by
research literature.
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Age focus

Of the 56 documents collated, a significant proportion of these (46%) addressed both prior-to-school
and school-aged children. Further details of the age classification are specified in Table 24. Of note
here is the proportion that focus on children aged birth to five years, or birth to eight years (n=15).
While there are several plausible reasons for this focus, it is most likely that it is due to the contentious
nature of technology use in this age group, and so is an age group where parents and educators are
seeking guidance.

Table 24: Age group focus for documents outlining a position, policy or guideline

Age group Number of papers Percentage (%)
Multiple age groups (i.e., including school and prior-to- 26 46
school)

Prior to school or early childhood focus (0-5 or 0—8 focus) 15 27

Age group unspecified 8 14
School aged (including K—6 and 7-12 focus) 7 13

Country of origin

Despite searching for documents across all countries and reaching out to organisations at state,
national and international levels, the majority of documents were obtained from Australia, the United
States of America, the United Kingdom and Canada. Table 25 presents a breakdown of position, policy
and guideline documents by country.

The limited number of references available internationally is of interest; in part, this reflects the timing
of policy focus in both Canada and the USA, which has been particularly active during this time period.
The increased number of documents from Australia is noteworthy and is further analysed below.

Table 25: Country of origin for documents outlining a position, policy or guideline

Country of origin Number of papers Percentage (%)
Australia 29 52
United States of America 17 30
Canada 6 11
United Kingdom 4 7

Year of publication

An analysis of the year of publication (see Table 26) reveals a spike of interest in this area over the last
few years.
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Table 26: Year of publication

Year of publication

5 INo date evident

~ 2006
o 2007
o 2006
o 2008
o 2009
~ 2010
w 2011
w 2012
N 2013
o 2014
& 2015
= 2016
5 017

Australian document types

A range of document types were evident in the Australian sample, with several having overlapping
codes (resulting in a total of 40 items); for example, a document could be classified both as “an online
blog or newspaper article” and “reiterate Australian guidelines” (see Table 27).

Table 27: Document types for Australian papers

Document type Number of papers Percentage
(%)
Online blog or newspaper article 18 45
Reiterating Australian Sedentary Behaviour Guidelines 11 28
Guideline 7 18
Deciphering or replicating AAP Guidelines 2 5
Policy or position statement 2 5

Analysis of Australian documents

The 29 Australian documents reflect a range of age groups within their foci, with seven focusing on
early childhood (0-8 years of age) exclusively, four focusing on school-age groups exclusively, and 10
focusing on both early childhood and school-aged students. A further eight documents did not specify
an age focus.

Fifteen of these documents were authored by government bodies or educational authorities, such as
the Australian Government Department of Health or state-based education authorities and ten of
these documents were authored by authoritative groups, such as the Raising Children Network,
medical organisations or KidsMatter. Only three peak bodies for medical organisations (focusing on
optometry, vision and occupational therapy) were represented in the Australian documents, which
differs to both Canada and the USA, where peak medical bodies such as the American Academy of
Pediatricians and the equivalent Canadian body are dominant voices. The remaining documents were
from media outlets or were academic papers (written to support and justify policy statements).

Academic rigour

An examination of the combined international and Australian documents highlights a limited academic
rigour and thus presents a significant challenge for educators and parents as they grapple with
conflicting and at times confusing messages. For example, of the current documents, 64% did not
include references or links to academic sources, nor evidence supporting their assertions. While
several of these did link to additional websites, there was limited transparency and limited connection
to research supporting the statements and opinions expressed. It should be noted that some of these
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documents may have been based in research, however the lack of transparency with this is
problematic. Table 28 presents an overview of citations by country.

Table 28: References used in international documents

Link to policy guidelines

(e.g., AAP or Australian Detailed
Country of No references 5 or fewer Sedentary Behaviour references
origin Included references Guidelines) only included
Australia 23 (41%) 1(2%) 1(2%) 4 (7%)
USA 8 (14%) 3 (5%) 3 (5%) 3 (5%)
Canada 3 (5%) 0 (0%) 0 (0%) 3 (5%)
UK and Europe 2 (3%) 0 (0%) 0 (0%) 2 (3%)

Only 28% of the documents analysed included references; of these, 21% had more than 10 references
and the remaining documents had four or fewer references. The most dominant references these
materials refer to are the American Academy of Pediatrics Guidelines or Australia’s Sedentary
Behaviour Guidelines.

Academic rigour in Australian documents

As demonstrated in Table 28, of the 29 Australian documents, 23 have no references; while some of
these have links to external sources (such as websites), none have transparent links to research
papers. One has less than five citations, one links exclusively to the Australian Sedentary Behaviour
Guidelines, and only four have detailed citations, with each citing between 14 and 30 research papers
in their justification.

Of note, few of the Australian guidelines obtained can be deemed academically rigorous (i.e., a
document with links to appropriate research and thus some degree of academic and professional
rigour). The most rigorous of these is the 2012 Australian Physical Activity and Sedentary Behaviour
Guidelines which were based on the GRADE approach to performing systematic reviews. Another
document with clear research links was specifically written for Australian schools (it was an online
article commissioned for independent schools in NSW). Notably, most of the Australian documents do
not have education as the its main focus but instead focus on sedentary behaviour, active play and
screen time as a health concern.

Challenges to authenticity

The documents analysed, including from both international and Australian sources, present significant
challenges for readers, with authenticity and authorship questionable in many cases. For example, a
2016 document from the MayoClinic on screen time and children’s health, while suggesting some
helpful ideas for parents and educators, does not support its commentary with transparent links to
research. Given that the MayoClinic is perceived as a credible and authoritative (health-based) source,
this presents a challenge.

A secondary challenge is that a number of authoritative sources that present opinions on screen time
and engagement with media do so with little or no academic rigour. As parents and educators grapple
with these ideas this is a significant challenge, and transparency of the research foundation
underpinning guidelines is needed.
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Stage 4

Sample

The recruitment of participants for Stage 4 commenced by contacting the key stakeholder
organisations including education authorities, education peak bodies, parent advocacy groups, health-
based organisations and resource organisations (further defined below). During recruitment,
reference was also made to the organisations who have published guidelines which had been collected
for the study. This initial list of organisations to be contacted was built upon using recommendations
from the research team’s experience in the field of education as well as suggestions gathered from
participants within their interviews, thereby generating a snowball sample (where participants were
asked to recommend other parties to interview). In total, 52 organisations were contacted and invited
to participate in the study via a telephone call and email from the research team. The majority of
organisations were Australian, with a number also contacted in the USA and Canada. The
organisations invited to participate in the study were located within prior-to-school, outside school
hours, primary and secondary education contexts and from health disciplines. Five broad categories
of organisations were invited to participate in interviews for this study, defined by the research team
as:

1) Education Authorities: National and state/territory-based education authorities that have
responsibilities in relation to education policy, regulation and monitoring.

2) Education Peak Bodies: National and state/territory-based peak organisations that may represent
educators, school principals, early learning services, schools and systems.

3) Parent Advocacy Groups: Organisations representing parents that may or may not be associated
with specific educational contexts, including national, state/territory and system-based groups.

4) Health-based Organisations: Federal and state/territory government departments, peak bodies
and professional groups from health disciplines.

5) Resource Organisations: Other government and non-government agencies, groups or networks
with a role in providing advice, information or resources to educators, including health, parenting
and education-related organisations.

The number of organisations in each of these five categories who were invited to participate in the
Stage 4 interviews are provided in Table 29. Subcategories relating to the educational contexts, which
these organisations primarily represent, have responsibility for or are otherwise associated with
(where applicable) are detailed in Table 30.

Table 29: Organisations invited to participate in Stage 4, by category of organisation

Category of organisation Number invited
Education authority 11
Education peak body 18
Parent advocacy group 5
Health-based organisation 10
Resource organisation 8
Total 52
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Table 30: Organisations invited to participate in Stage 4, by educational context

Organisation’s educational context Number invited
Prior-to-school 14
Outside school hours 3
Primary 27
Secondary 23
Total 67

Note: Some organisations fit within more than one educational context (that is, their organisational interest
spans multiple ages or contexts), so these numbers include all age groups the organisations support or are
relevant to.

From the 52 organisations invited to participate in the study, 17 participants were interviewed, each from a
different organisation, representing a 33% participation rate. A further five organisations explicitly declined to
participate in this stage of the study stating that they did not believe they were the most appropriate
organisation to comment about the use of digital technologies in education settings or it was not their role to
have a position on such matters. The remaining 30 organisations either did not respond at all to initial telephone
or email communications from the research team, or did not follow up initial enquiries with a response to either
accept or decline the invitation to participate. The sample of organisations, from which representatives were
interviewed for this study, are detailed in Tables 31 and 32. Brief, de-identified details of each of the participants
who were interviewed for Stage 4 of this project are included in Table 33.

Table 31: Stage 4 sample—interview participants’ organisations by category of organisation

Category of organisation Number interviewed
Education authority 3
Education peak body 7
Parent advocacy group 2
Health-based organisation 1
Resource organisation 4
Total 17

Table 32: Stage 4 sample—interview participants’ organisations by educational context

Organisation’s educational context Number interviewed
Prior to school 5
Outside school hours 1
Primary 10
Secondary 8
Total 24

Note: Some organisations fit within to more than one educational context (that is, their organisational interest
spans multiple ages or contexts), so these numbers include all age groups the organisations support or are
relevant to.
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Table 33: Participant details

Participant Category of organisation Educational context
01 Parent advocacy group Primary, Secondary
02 Education peak body Primary
03 Education peak body Secondary
04 Education peak body Prior-to-school, Primary, Secondary
05 Education peak body Prior-to-school, Primary, Secondary
06 Resource organisation N/A
07 Resource organisation N/A
08 Education authority Prior-to-school, Primary, Secondary
09 Resource organisation N/A
10 Education peak body Primary
11 Education peak body Primary, Secondary
12 Education authority Primary, Secondary
13 Parent advocacy group Primary, Secondary
14 Education peak body Prior-to-school
15 Health-based organisation N/A
16 Resource organisation N/A
17 Education authority Prior-to-school, Outside school hours
Method

All participants were interviewed by telephone and the interviews were audio-recorded and
transcribed. The interviews were short, with an average length of 14 minutes, and were conducted
between 30 August and 19 September 2017. The semi-structured interview guide which was used is
included in Appendix A; it consisted of a broad opening question about the organisation’s position on
the use of digital technologies in the educational context and further questions about processes
informing this position as well as guidelines utilised. The final question for participants asked for
suggestions of other stakeholders the research team could invite to participate in the study. The data
were coded with the assistance of QSR NVivo 11 into four broad themes related to the project. The
identities of organisations and individuals are protected in this report by the use of participant codes
and by taking all reasonable steps to remove other information in the data which may potentially
identify an organisation or individual. These ethical considerations were important in this stage of the
study for the engagement of stakeholders in interviews relating to their organisation’s views. In
addition, one participant requested that the audio file of their interview be deleted immediately after
transcription and this request was honoured by the research team.

Results

The results of the interviews conducted in Stage 4 of this study are presented under four themes,
relating to the aims of this phase of the research:

1) Positions

2) Processes

3) Guidelines

4) Emerging trends and issues

Research and evaluation of screen time and digital technology | 30



Positions

The participants articulated a range of positions on the use of digital technologies in education
contexts. However, it is important to note that the majority of the organisations that the interview
participants represented did not have a formal position on digital technology use in educational
contexts. For example, Participant 05 clarified, in response to the first interview question relating to
the organisation’s position: “I'll have to speak out of my understanding of that...”; and Participant 09
stated: “Well we don’t have a written statement about that but if | could extrapolate from our position
on a range of things...”. Further, several participants said that it was not the aim of their organisation
or appropriate for them to have a position on this or other issues. For example, a number of
participants stated that it was their role to provide information, rather than have a formal position.

I wouldn’t say that we have a position per se. | would say that it’s a great area of
interest for our [members] ... so how we’ve chosen to deal with that as an
organisation is to provide information sessions and expert knowledge and made
that available to members so that could inform their position ... we are cautious of
doing a blanket statement about our position on things because each and every
school has their own philosophy and interests ... so that’s why we’re hesitant to say
‘full stop we sit in one way or another’. (Participant 13)

| would like [educators] to be informed before they take a meaningful position on
technology, it’s not for us to say. (Participant 14)

[the organisation] does not have a position ... we refer to the experts in the field:
we ... look at the research evidence ... and then we translate that evidence into
accessible materials... (Participant 16)

It’s just not within our scope to go ‘we’re the authority on this and here’s our stuff’.
We will come across [information] and share it and [educators] need to look at
what this looks like in the context of [their] service. (Participant 17)

In response to being asked about their organisation’s position on the use of digital technologies in the
educational context, given the absence of a formal position, many participants needed to reflect on
their individual views, and personal and professional experiences, to respond to this particular
interview question. Therefore, the data reported here reflect a blend of official positions as well as
individual views of key people within these organisations.

A range of positions on the use of digital technologies were described by participants, including
positive support for their use to enhance learning outcomes, as well as caution in integrating
technology, particularly in education settings with very young children. Examples of positive support
for the use of digital technologies in the educational context included:

We’re a very big believer in it. We’ve got clear policy on the importance of digital
education in enabling us to support modern education outcomes for our students
and critical to making sure they’ve got the life skills necessary to succeed in the
workplace and as productive members of society in the future. (Participant 08)

We are very, very, actively bringing digital technologies into all of our syllabuses.
We are very, very supportive and ... pro-active so at the moment ... we’ve actually
developed a new syllabus that really promotes project work and coding,
computational thinking right [through primary school] ... | think that signals our
intent that we are promoting it very, very strongly. (Participant 12)
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Some responses were positive about the use of digital technologies in the educational context, but
participants added some considerations around how they are used. Some examples are cited here,
and some of the considerations are explored further in Results Stage 4: Emerging Trends and Issues.

[Our] position is [for educators] neither to be dazzled by the technology and the
latest things and neither to be fearful of it: that we would see it as yet another tool
in the toolkit ... but that it’s a tool to be thoughtful about ... thinking about the
ethics of using it, thinking about the good practices and behaviours that go with
that and what are the implications for the role of the educator would be the really
crucial thing. (Participant 14)

We recommend a balanced approach across the board though which is cognisant
of student’s age, the curriculum, learning requirements and making sure there’s a
balanced part of education so you walk into our schools where technology is being
used effectively to support student learning and growth and it’s not like all the kids
are sitting there in front of a device staring at the screens all day: they are active
and vibrant places to be so that’s what we mean by a balanced approach.
(Participant 08)

...the organisation would take the view that if digital technology is being used in
formal childcare and education settings then account needs to be taken of what
use is being made of digital technology in other settings ... | think if it is going to be
used in an early childhood setting or an educational setting, it should be done with
a view to what we know about children ... the organisation takes the view based
on that research that young children need a balance of activities in their lives...
(Participant 09)

Our position is that [digital technology] is an essential part of the skills that young
people need to acquire in preparing them for future work and because we see it as
a vital skill we are, | suppose our overlay is the fact that when any digital
technologies are used in an education context that safety is always front and
centre, regardless of which area of the curriculum it is being used. (Participant 07)

[Digital technology is] one of the utilities of learning that is here to stay, quite
clearly but we’ve got to be very careful about letting it run what we do as opposed
to let the learning and the relationships and the engagement of the human factor,
the key consideration around the delivery of teaching and learning. It’s a balance
... as educators, we need to try and prepare kids for the future ... the reason we do
this is about trying to prepare kids so they’ve got all of the tools that they need ...
that they’ve got a good skill-set that’s adaptive to the world they’re going to...
(Participant 11)

The position that we have in relation to the use of digital technologies in schools is
that we acknowledge the benefits that technology can bring and the need that all
children in Australia have to be acquainted with not just how to use the technology
but the technology itself. So we appreciate the focus now on such things as coding
and programming and the things that go beyond just straightforward use of the
technology for education. However, we are cautious around the implementation of
the technology in terms of as a cost to parents, the equity across all communities
and the involvement of parents in the digital decisions of schools. (Participant 01)
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...we are all in favour of the use of technology provided it’s used appropriately, it’s
used responsibly and it doesn’t become a substitution just for pen or paper or
teacher... (Participant 03)

Other responses expressed caution about the use of technology in education settings, particularly for
young children, and described a position which related to non-use.

...we do see that one of the reasons why you probably won’t find computers and
screens in the early years is that we give a very high priority to the child
constructing their own personality and becoming their own human being ... we feel
that those tools can be very useful in the older age groups ... but for the younger
children there are other priorities that we would see as more important in the
environment ... [We believe in] the importance of face to face human contact and
the development of language: all of those things we see as extremely fundamental
to child development and we don’t want anything that would be an obstacle to the
child developing those things. (Participant 04)

Our position would be that children need to develop the correct muscles and things
in their hands for their fine motor skills and that starts from a very early age ... we
would always be encouraging parents to get their children to use crayons and
pencils to develop those skills and | suppose my concern is that with increased
screen time they don’t get to develop everything they need to ... Our advice would
be no screen time for children under two years and to limit it to an hour a day for
children under five years... (Participant 15)

We also believe [in] the richness of ... authentic experiences [and that these] are
really important and so we ... do not use any digital devices for teaching in early
childhood. (Participant 05)

Processes

Interview participants were asked about the processes that have informed their organisation’s
position on the use of digital technologies in the educational context. The processes described varied
from conducting their own research in various forms, including national surveys; the use of reference
groups, external experts, forums and social media campaigns; information in the mainstream media;
reference to published empirical research; and considering curriculum expectations, guiding principles
of the work of organisations and philosophies of education. Examples provided by participants of their
processes included:

...there’s been a very rigorous process at the organisation gathering information,
digesting it and applying it to policy debates and this is no exception so the position
that we take is based on decades of research, of engaging research and keeping
aware of what’s coming out... (Participant 09)

...[our] education system is based on principles ... so when we’re looking at
technology we’re looking at how does this tool help us in our lives and how can we
best use it as a support and a help and what limits might need to be around our
use of the technology so that we are responsible. So rather than having a position
whereby we would prescribe a certain amount of screen time or not, we haven’t
found that, we haven’t got any statements on that. We would go back to our
principles and look at each situation... (Participant 04)
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| suppose it’s our own research [that has informed our position] which we have
done a significant amount of research over the years... (Participant 07)

We’re in a very informed time at the moment. | think the media has been part of
that ... the ABC recently [ran] the series on Artificial Intelligence which was quite an
opportunity for a thinking moment for many people in communities, not just in the
school community but education community... (Participant 11)

The main thing is the Australian Curriculum. It has to be implemented but we also
believe that it is a good thing, that it will be implemented. That’s the main area but
we also through reading a number of publications like from the Chief Scientist, the
CEDA [Commiittee for Economic Development of Australia] report there is very, very
clear evidence that these are skills that our students are going to need for the future
and if we don’t do this, our students are going to, they’ll be disadvantaged.
(Participant 12)

...we have had a researcher who we asked to keep us up to date with that area and
who maybe 8 years ago ... wrote something and then updated it a year or two ago.
(Participant 05)

| think a lot of it comes from evidence that’s been collected from speaking to
various schools, school principals. | think it’s been derived from looking at when
policy was rolled out and what came out to support that policy, there was not a lot
to support the policy that came out so that’s where we have developed our position
on the use of technology. (Participant 03)

...in order for kids to participate they need to have access to digital experiences
both educationally and otherwise. Again, it comes back to, not so much direct
evidence of particular forms of digital technology and what works but more that
broad principle that if children are to flourish and have their wellbeing enhanced
that they all need to have those opportunities. (Participant 06)

A range of particular information sources which were specifically mentioned in interviews in relation
to processes informing positions on the use of digital technologies in educational contexts included:

Individual researchers and experts. Those named by participants were predominantly
international scholars, including:

0 Professor Chip Donohue (Erikson Institute and Director of Technology in Early
Childhood Centre)

0 Dr Michael Levine (founding Executive Director of the Joan Ganz Cooney Center at
Sesame Workshop)

O Dr Warren Buckleitner (Editor and founder of the electronic resource Children’s
Technology Review)

0 Professor Lydia Plowman (Chair in Education and Technology; and Dean of Research,
College of Arts, Humanities and Social Science at The University of Edinburgh)

O Dr Justin Coulson (presenter and author from HappyFamilies.com.au)—the only

Australian presenter mentioned

Australian Government authorities, offices, peak bodies and companies, such as the:

0 Office of the eSafety Commissioner

0 Australian Communications and Media Authority
0 Australian Government Department of Health

0 Education Services Australia

American authorities and peak bodies, including the:
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0 American Academy of Pediatricians

O NAEYC Fred Rogers Centre Statement on technology and young children

0 USA organisation ASCD (formerly the Association for Supervision and Curriculum
Development)

0 Alliance for Childhood and their publications such as Fool’s Gold and Tech Tonic

e Specific services, consultancies and resources, including:

0 Digital education companies and consultants such as ScopelT

0 The short film, Screenagers

0 The Committee for Economic Development of Australia (CEDA) 2015 report,
Australia’s Future Workforce?

Itis evident in the responses to this interview question—particularly from those who stated that their
organisation did not have a formal position—that personal experiences can inform the participant’s
professional view of the use of digital technologies. Several participants relayed anecdotes from
personal or professional experiences as examples to illustrate the points they made in relation to their
organisation’s position on the use of digital technology. Examples included descriptions of parents’
use of screens with very young children, the inappropriate use of social media by students in
secondary schools, and their own experiences of using or implementing digital technology in
educational contexts. For example, Participant 15 related a personal experience with a mother and
her baby which illustrated her organisation’s position on the use of digital technologies.

I’m thinking ‘look at this beautiful mum and she’s looking down at her child’ ... and
then as | walked past she had her iPhone like on the handle [of the pram] and
wasn’t looking at her baby at all and | suppose that whole thing of the mothers are
not being responsive so it’s not the children using the screens but the mothers using
the screens | feel is interfering with the attachment and responsiveness.

Guidelines

The third interview question in this study asked participants if their organisation has followed or
implemented formal guidelines in relation to the use of digital technologies in educational contexts.
Some responded by saying that it was not their organisation’s role to implement guidelines and that
many school education systems already have policies around the appropriate use of technology.
Participants 14 and 17 identified that guidelines for digital technology use are a particular “gap” in the
prior-to-school and out-of-school-hours educational contexts. Other participants also recommended
that further work was needed around particular technology issues to develop relevant guidelines.
Comments in relation to the use of guidelines included:

I think schools are developing [policies/quidelines] on their own. | think systems and
sectors have developed some guidelines, most of the guidelines appear in schools
around what’s appropriate use of technology. It’'s more about, it’s not about using
it as a teaching tool or a learning tool, it’s more about making sure kids don’t use
it inappropriately, Facebook, that sort of stuff. (Participant 3)

...there’s an expectation that ICT is taught, it’s delivered in the teaching of every
syllabus ... it is expected that it is integrated right through the curriculum. But we
don’t have guidelines for screen time or anything like that. (Participant 12)

We don’t have a particular policy about the amount of time children spend on their
screens. (Participant 02)

Usually the schools themselves would have a policy because technology is a big
part of the curriculum so they would have their own approach and so you would
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often find in classrooms for primary-aged children and definitely for secondary-
aged children that there would be different technology, screen based activity.
(Participant 04)

| know there was a statement about screen use by the American Academy of
Paediatrics ... a couple of years ago and | know that the organisation really
embraced that at the time ... but that’s going back a few years now and | think since
then we’re aware that the conversation has gone on to recognise that digital
technology just sort of exists in the lives of children and particularly in children
under two and it’s a very nice thing to aim for to keep their lives free of digital
technology but it’s just not realistic...(Participant 09)

Well we do have for school leaders a document ... it’s a checklist about areas that
we think will help make the use of technology in schools safer. (Participant 07)

We basically use the Australian Curriculum as the fundamental source for
opportunities for technology ... so that’s the key anchor document for all of what
we do with our schools. To assist with school’s uptake we have a range of different
policies around ICT acceptable usage that includes some of the basics such as
screen time, OH&S considerations, cyber safety, a range of different material,
support and guidelines for schools with that. We also heavily use the Office of the
eSafety Commissioner for best practice material to support students and parents...
(Participant 8)

...no screen time for children under two years and to limit it to an hour a day for
children under five years... (Participant 15)

Emerging trends and issues

In discussing their organisation’s positions, a large number of issues related to the use of digital
technologies in the educational context emerged. The issues go far beyond those listed as risks of
using digital technologies in the background to the draft interim report (such as screen time and cyber
safety), and include many of the practicalities of integrating technology into educational contexts.
Issues which participants articulated included:

- Research, policy and positional concerns:

In school contexts it is difficult for policy and guidelines to keep up with changes in technology; given
the rapid evolution of technologies guidelines are soon outdated. This is combined with the lack of
information from authoritative sources to inform educators about which digital technologies really
make a difference creates confusion. This confusion is amplified with decisions related to selection of
software and hardware being influenced by marketing and advertising. In prior to school contexts
there is a perceived lack of information about the effective use of digital technology with very young
children. Frequently information and guidelines available are targeted at parents, or other
guidelines/policies are written for schools, not prior-to-school settings, thus the question remains
“what does this mean for educators” of young children?

- Home, community and school contexts and perspectives including:

There is an identified need to collaborate with families in writing technology policies, including
understanding the wider community perception of technology use in educational contexts. This
includes a need for educational policy be based on an understanding of how children use digital
technologies both at home and in out-of-school contexts, particularly young children. For example, it
is important to consider how parents and educators manage screen time when children are using
digital technologies both at home and in educational settings. Further, there needs to be a recognition
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that the use of digital technology has created significant issues and “a whole layer of complexity” and
challenges for education settings and families. For example, “bring your own device” (BYOD) systems
or bringing school devices home has created a host of issues for schools and families.

These concerns are amplified with the media portraying an image of digital technology use by children
as a negative. This perception of technologies does not accurately reflect the research and has
influenced early childhood educators by being translated into non-use, particularly of screen based
technologies. These concerns, including parental concerns can often be seen in the tension between
the view of technology as occupying or entertaining children versus the view of it being a learning and
education tool.

- Context based challenges including staffing and infrastructure:

Within some schools and prior to school contexts there appears a lack of professional skills in using
technology effectively. This includes the knowledge of in-service teachers, the preparation of new
teachers and is exacerbated by few professional development opportunities around using technology
to enhance learning outcomes and as a learning tool. In the words of one participant, some educators
have “integrated it into their space, but not into learning”. These context-based concerns include
infrastructure concerns such as the lack of technical assistance for education settings and technical
support, broadband and access related issues.

Illustrative examples from the data in relation to issues and trends include:

...I think a lot of people who have integrated it into their space have not really
integrated it into learning or for making meaning with children. What | hear is ‘yes,
we’ve got iPads: they’re locked in the cupboard’ children can only access them after
they have finished, inverted commas, their real work. | think that sends the
message of its only for entertainment, it’s not a serious tool, that it’s excluded from
the learning process... (Participant 14)

We would believe that there is not enough information around to support teachers
and school leaders around making decisions around so what are the best school-
based tools, to support learning? (Participant 10)

...people have just kind of done what they think is the right thing [in using digital
technologies] and that’s where | think some more formal guidelines [would be
useful] that people can take into consideration when they’re developing what their
position is at a service level and maybe large providers [should be] thinking about
it for all their services in their overarching philosophy ... it comes down to services
to decide why they want to use it and how they use it ... what the outcome is for
children using it | think sometimes people forget about. (Participant 17)

There’s your two hours which everyone is quite familiar with as being healthy
screen time allocation, however, how does that two hours’ work [at home] when
you’ve actually already been at school on your device for the day? (Participant 13)

| think there are parents that because we are providing the device then we need to
control the use of the devices at home. They don’t want to take responsibility for
their child’s use of the device or technology. They want us to say that they can’t use
them for these hours or they can only use them, they want direction around that,
they don’t want to parent... (Participant 02)
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| think one of the biggest concerns that we have is that we have all of this
technology but we don’t necessarily have the teachers who have the expertise to
use the technology effectively and in effect what in a lot of cases the technology
has been used purely as a substitution rather than using it to the proper effect that
will improve outcomes for students ... We rolled out a lot of the technology with
the digital education revolution ... we put computers into the hands of every
student Year 9 to 12 in secondary schools across Australia and yet we didn’t give
the teachers any expertise in how to use that technology effectively. (Participant
03)

...the current guidelines for screen time are very out-dated and they are not
reflective of current technology ... and secondly [there] is the issue in education
around bring your own device [BYOD]. That has cost implications. | don’t know that
parents are informed well enough what benefits that brings. It becomes our
problem after 3 o’clock when the school bell rings in terms of monitoring that use.
Whilst the school insists that students must have these devices, not enough work
is done between home and school to help with the issues that parents have to face
when they bring that technology from school, home and also the time of
implementation: it’s certainly not a voluntary thing, it’s not optional. You are told
when you enrol your child in some schools that by Year 1 they must have an iPad...
(Participant 01)

...it’s important that people don’t get fixated on digital technology as the thing or
the solution. | think if it works well it is a complement to what’s going on in the
broader context of a child’s educational experiences. People can get a bit starry-
eyed with new technology coming on which looks really sleek and fascinating,
again unless we go back to those principles around effectiveness, age-
appropriateness, access, we don’t necessarily know that it’s going to have the best
outcomes for people. (Participant 06)

Limitations

This study has a range of limitations in Stages 1, 2 and 3. These include limitations such as access to
position statements and limitations of search terms in the systematic review. To mitigate these,
snowball methodology was adopted to enable the inclusion of these sources and position statements.

Stage 1 has a specific set of limitations. One limitation to this work is related to the breadth of
methodologies in the literature. One approach to our Stage 1 exercise could have been to limit our
analysis to studies with comparable measures of learning across multiple variables. For example,
regarding learning outcomes, this approach could have limited its scope to studies that included a
non-technology control and had similar pre-intervention and post-intervention tests. The benefit of
such an approach is that it would allow for a meta-analysis across studies and more easily summarised
results. This report did not take this approach, however, because the breadth of methodologies and
investigation strategies in the literature would have required a very narrow window into current
findings. To allow for a wider window into the overall findings coming out of the literature, we took a
more general view that allows us to describe the extent to which studies describe technology use as
affecting learning and health.

A second limitation relates to possible publication bias. Publication bias is a type of bias that occurs
when the outcome of an experiment or research study influences the decision whether to publish or
not. Interestingly, the likely publication biases in this case work in different directions for health and
learning outcomes. Specifically, most work on screen use and health outcomes hypothesise negative
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effects related to screen use—whereas work on learning generally hypothesises positive learning
outcomes. If researchers are less likely to publish null effects, it is possible that our analyses were
unable to capture unpublished studies that failed to show negative health effects or failed to show
positive learning effects.

A third limitation is that there is simply very little data on specific health outcomes related to
classroom use of educational technology. We would be able to make stronger recommendations
regarding classroom incorporation of technology if we had more information on health effects related
to such usage. In the absence of data in this area, we instead base some of our recommendations on
a logical argument. Specifically, as the bulk of the reported health effects related to screen use stem
from sedentary activity, it stands that using technology at school should not lead to increased health
risks if the alternative is a sedentary non-technology related activity. However, we do advise future
research to specifically assess whether technology use in educational settings has an impact on
physical activity throughout the school day.

A fourth limitation is based on the lack of literature related to learning outcomes from touch screen
apps sold directly to parents for home use. The majority of the learning/educational studies analysed
in Stage 1 related to use in school or preschool settings. While this is an important topic to address,
the lack of data on learning from educational apps at home is a serious problem limiting how much
we can conclude/recommend about educational touchscreen apps for children (particularly young
children) at home. It is because of this limitation that we largely restrict our recommendations about
educational technology to use in the school environment.

A fifth limitation relates to factors that facilitate use of technology at schools. This is the literature that
revealed the greatest methodological variability across studies. We recommend that future studies in
this area examine facilitation of a specific set of technologies across multiple educational contexts.
This would allow us to draw clearer conclusions about which factors are most important for specific
types of educational technology.

Stage 4 has a specific set of limitations. For example, the nature of the sample has created some
limitations to the results of this study. The sample is limited to those representatives of stakeholder
organisations who were able to participate in a telephone interview at relatively short notice. Once
university ethics approval was granted, the research team had only a three-week period to recruit
participants and conduct interviews. This time limitation meant that some internal processes within
the identified organisations prevented access to potential participants. These internal processes
included requests for formal research approval before participants could be approached, and
response times to the research team’s telephone and email communications. The requirement for
formal research approval was the reason why only one state or territory education department was
able to be interviewed for this project; five departments indicated this would be needed before the
research could proceed. Two other departments indicated that they didn’t believe approval was
required and communicated that they would make internal enquiries to find out, but further enquiries
by the research team were not responded to. The time was not available in this study to complete
written applications to conduct research and wait for assessment and approval, which various
departments indicated would take between 6—-12 weeks.

Timing also limited the sample related to the way research requests are handled within the
organisations invited to participate in this study; for example, although many organisations were
contacted by telephone in the first instance, they also requested the invitation details be sent by
email. The timeframe between first contact with an organisation and receiving a reply varied from
prompt responses to delays of several days (for example, some email invitations were not replied to
until 12 days later, or in some cases, not at all).

In addition to time and internal process limitations, some organisations who were invited to
participate did not view having a position on the educational use of digital technology as part of their
role and declined to be interviewed, stating that it was up to individual schools or children’s services

Research and evaluation of screen time and digital technology | 39



to develop policies around digital technology use. It is important to note that several early childhood
and special education organisations did not respond to the research team’s invitation to participate,
therefore the sample is limited, with a couple of exceptions, to participants of organisations
representing primary and secondary education contexts.

In lieu of interview data from state and territory education departments, a list of their policies in
relation to the safe use of digital technology are available on the Office of the eSafety Commissioner
website.!

Response to research questions

As outlined in the methodology, the current project can be framed to respond to a number of primary
and secondary research questions. The following section presents each of these questions in turn for
discussion.

Primary questions

1) What is the current range of research in this area, and what are the key issues that have been
highlighted in the research?

As outlined in this report there is a vast range of research in this area. However, research appears to
focus on two main realms: health-related issues including sedentary behaviour and active
engagement, and educational potentials of technology. A significant number of studies examined here
outline educational opportunities of technology use across a range of settings, with many smaller-
scale studies suggesting potential affordances of technology—when used appropriately.

A key issue arising from this research is that the two areas of healthy media use and educational media
use appear to be vastly separate—additional work that explores these intersections is needed. These
studies need to both examine technology use and health impacts with a large cohort sample to enable
representative analysis in educational contexts.

2) What are the factors which have the greatest influence on the exposure of children to screen
time in educational settings?

Teacher perceptions appear to be one of the largest driving factors in screen time use in educational
settings; these data arrive from both published papers examined in the systematic review and in the
interview data. While not fully articulated in the research papers examined here, but further examined
in the interview data, the second largest driving factor is contextual, financial and budgetary.
Contextual factors include parental expectations, and school and systemic leadership and available
support for technology use; financial and budgetary factors can be seen as derived from these, with
parental, school or systemic support leading to financial support that enables technology purchase,
infrastructure and use. These findings appear particularly relevant in prior-to-school contexts where
there appears to be some choice in technology engagement. These data contrast to school contexts
where there appears to be a more widespread expectation from parents and the school context to
use technology.

3) What is the impact of the use of digital technologies on children’s health and development
outcomes in an educational setting?

There are very few studies that explore the impact of digital technologies on children’s health and
development outcomes specifically in educational settings, with most studies in educational contexts
not mentioning health outcomes and development. Of the studies that do address this specifically
(outlined in Stage 1, Section 2) the key areas of concern are on the musculoskeletal impacts of using

I https://www.esafety.gov.au/education-resources/school-policies/national-and-state-education-department-
policies
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digital technologies. These data suggest that educators should adopt precautions to ensure
appropriate posture and that children engage in a range of movement throughout the day. Given that
exergames offer potential positive impacts for educational contexts it is suggested that use of these
tools be further researched alongside studies that promote healthy media use in educational contexts.

Interview data indicates that educators appear cognisant of the importance of balanced/healthy
technology use and most teachers and educational leaders have both sound pedagogic understanding
and the best interests of their students at heart (as outlined in Stage 4). Thus, there appears to be a
trend in using technology in a balanced and appropriate way. Given this data, it appears likely that
these devices have minimal impact on students’ overall health and development.

4) What is the interaction between screen time use for education and entertainment?

There appears to be little interaction between research examining screen time use for education and
entertainment, with studies exploring entertainment largely occurring in the home and those
exploring education largely occurring in educational contexts. In educational contexts most of these
studies are around engagement with screen time as a learning tool rather than a true examination of
the nexus between education and entertainment. Interview data indicated little focus on screen time
use for entertainment, with a strong focus on educational outcomes arising from screen time.

5) What are the most effective types of digital technologies for improving learning outcomes?

The notion of the most effective types of digital technologies on improving learning outcomes is
complex and not yet fully explored. This is a limitation in the current research corpus, where there are
some conflicting studies presenting challenging data.

However, the work of Hirsh-Pasek et al. (2015) perhaps provides the most thorough examination of
apps and learning outcomes to date, with a focus on learning sciences informing and leading digital
technology use, rather than digital technology leading classroom learning. Further to this work,
educator guided and purposeful use of technology also appears to promote effective use, as opposed
to student selected or “free use” (or student-led use) of technology.

6) What is the current range of guidelines on screen time and the use of digital technologies in an
education setting and how do they respond to research in the area?

As outlined in Stages 2 and 3, there are a wide range of guidelines on screen time use, however few
provide much clarity regarding what research findings support their recommendations. The Australian
Physical Activity and Sedentary Behaviour Guidelines, US National Association for the Education of
Young Children (NAEYC) and Fred Rogers position paper (NAEYC and the Fred Rogers Centre, 2012)
and the American Academy of Pediatrician’s guidelines (AAP, 2016) most clearly explained how their
recommendations related to empirical research. Notably the authors of most of these documents
identify the challenges of providing evidence-based recommendations with ongoing and emerging
research necessitating frequent revisions to maintain currency.

Further, the current guidelines focus predominantly on health-related issues generally, with few
examining or outlining use specifically in educational settings. This is challenging as educational
settings are unique contexts; for example, while many guidelines focus on reducing sedentary
behaviour the nature of learning in educational settings can at times be sedentary.

It is noteworthy that several of the school based educational bodies interviewed indicated a need for
research based guidelines, but few indicated that they had an intention to develop guidelines for
educational contexts, citing challenges with currency and time to identify research and develop
appropriate positions as a key concern. Early Childhood Australia (ECA) are in the process of
developing a digital technology research based guideline for young children. To avoid duplication of
effort the government could consider partnering with ECA (or other organisations carrying out such
work) to develop guidelines for young children in the prior-to-school and first years of school. Further
to this, the Office of the eSafety Commissioner has a number of documents including a checklist for
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schools that could form the basis of a partnership to develop guidelines in school contexts. Both these
organisations have strategic links and authority within their sectors, with the ability to oversee states
and territories, as they are also outside their sectors.

7) Is there any evidence that current guidelines have been successful in influencing the use of
digital technologies by children in educational settings?

In school contexts, there is limited evidence of the current guidelines influencing the use of digital
technologies of children. A possible contributing factor to this could be confusion as to whether the
Australian Sedentary Behaviour Guidelines refer specifically to “recreational use” of media and
screens, or whether they pertain to all screen use. It is also plausible that school decision-making
processes around technology primarily focus on its use as an appropriate pedagogic tool rather than
as a determinant of general health outcomes. This is consistent with the scientific literature on child
technology use which consists largely of studies on learning from technology and the social issues/risks
associated with use by school-aged children (e.g., e-safety and cyber bullying).

In prior-to-school contexts, particularly in New South Wales (where the Munch and Move program is
active), there is some evidence that the current guidelines have had an impact. In our study, there
were a number of services that were reluctant to use technology, which may imply the guidelines
simplified by Munch and Move (suggesting educators “turn off the screens and get active”) have been
successful. This success is somewhat challenging as it is plausible that educators have misunderstood
notions of balanced or pedagogically appropriate use.

8) Isthere a model of “best practice” in the use of digital technologies in preschool, primary school
and high school regarding which risks of using digital technologies can be ameliorated and
positive outcomes maximised? What are the most effective pedagogies for incorporating digital
technologies into an educational setting?

The research examined here suggests that “best practice” with digital technologies in educational
contexts needs to first and foremost be activities that are informed by the science of learning (e.g.,
Hirsh-Pasek et al., 2015). For example, students learn best when an activity involves “minds on”
interaction (i.e., an interactive activity that requires the child to think about the material in order to
receive positive feedback), when the digital elements enhance rather than distract from the learning
material, and when the material involves some social interaction. Social interaction could involve
collaborative use with peers and/or involvement with the student’s teachers or caregivers.

Further, effective and responsive educators will judiciously choose resources, be they digital or
otherwise, that meet the learning needs of their students and that are linked to the pedagogic goal of
the lesson. Interview data suggests that most educators are actively engaged in these choices,
however we need to be cognisant of ensuring that the educational goal drives the learning and
resource choices (with technology supporting these goals)—rather than choosing technologies that
drive the learning.

Secondary questions

1) Is there a need for national guidelines on the amount of time children use digital technologies
in educational settings? If so, what should these guidelines include and why? Could a screen
time limit practically apply to different types of digital media, e.g., interactive versus passive?
Would these guidelines change for different educational settings or age groups and why?

This report recommends that the development of national guidelines on the use of screen time in
educational settings may be beneficial. However, rather than merely prescribing time limitations we
recommend that these guidelines need to focus on effective use of technologies. This could include
management of time, such as avoiding prolonged periods of time in one position (be it with technology
or traditional learning media such as books), and notions of healthy use such as avoidance of
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inappropriate content or advertising. Further, these guidelines should also promote healthy media
use in the broadest sense, to include examination of e-safety and cyber bullying.

Moreover, guidelines should ensure that they suggest activities that will have the greatest learning
potential as informed by the science of learning (e.g., Hirsh-Pasek et al., 2015) as well as by this review.
For example, children learn best when an activity involves “minds on” interaction (i.e., an interactive
activity that requires the child to think about the material in order to receive positive feedback), when
the digital elements enhance rather than distract from the learning material, and when the material
involves some social interaction. Social interaction could involve collaborative use with peers and/or
involvement with the student’s teachers or caregivers.

This document does not recommend a specific time limit per type of device or type of activity. Such
an endeavour would likely prove confusing to stakeholders as different devices and even different
activities can lead to both passive and active elements. More generally, however, it is clear that among
the key messages that should be included in educational technology use guidelines is that children of
all ages learn best when the activity requires interaction and ideally incorporates social engagement.

2) What is the interaction between time spent on educational purposes and entertainment—
should there be separate limits in addition to total limits?

The reasons underlying calls for screen time limits are largely based on research investigating how
entertainment media affects children outside of the educational context. As the findings from this
review demonstrate that children (from preschool ages upward) often learn from educational
technology, we recommend that well informed use of technology in primary and secondary schools
need not contribute to screen time limits. With respect to technology use by preschool-aged children,
it is particularly important that new technologies do not disrupt opportunities for social interaction or
physical activity. For this reason, we see some value in counting sedentary and/or non-social
technology usage in preschool settings towards screen-time limits. This is especially important if the
technology-related activity is displacing other activities that involve physical activity and social
interaction.

3) If a screen time limit isn’t practical, what other ways can educators reduce the risks associated
with the use of digital technologies by children and maximise learning outcomes and
wellbeing?

Regarding the maximising of learning, see our response to Secondary Question 2 above. Regarding
minimisation of risks, several strategies can be considered, for example:

e Encouraging children to undertake a range of movements while using a tablet and not staying
in one position for an extended period of time.

e Using tablet cases/stands that encourage a more neutral posture while using tablet devices.

e Ensuring screen use in the school setting does not increase children’s overall duration of
sedentary time during the school day. More research needs to be conducted to ascertain if
screen time in the educational context is linked to sedentary time.

e Incorporating screen based activities that encourage physical activity, such as active games or
health based educational apps.
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Appendix A: Semi-structured interview guide

The following questions were used in semi-structured interviews to establish the positions of key
stakeholders and senior researchers on the use of digital technologies in education contexts:

1) What s your position on the use of digital technology in the educational context?
4) What informed your process to reach this position?
5) Do you follow or have you implemented any formal guidelines in relation to educational
technology use?
6) Isthere anyone else you can suggest we should approach?
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