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By attending this presentation, you will be able to describe:
• Benefits and risks of screen time
• Considerations in selecting digital materials
– The child
– The context
– The content

• Strategies for managing screen time

Average daily media use for youth in the US:
7 hours 38 minutes
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Digital Landscape

James, C., Weinstein, W., & Mendoza, K. (2019). Teaching digital citizens in today’s
world. San Francisco: Common Sense Media

Digital Landscape

James, C., Weinstein, W., & Mendoza, K. (2019). Teaching digital citizens in today’s world. San
Francisco: Common Sense Media

Daily Screen Time: Tweens (8-12)

James, C., Weinstein, W., & Mendoza, K. (2019). Teaching digital citizens in today’s
world. San Francisco: Common Sense Media
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Daily Screen Time: Teens (13-18)

James, C., Weinstein, W., & Mendoza, K. (2019). Teaching digital citizens in today’s
world. San Francisco: Common Sense Media

Osborne 1 - 1981

Introduced: March 1981
Available: June 1981
Price: $1,795
Weight: 24.5 pounds
Ram: 64K
Display: 5” monitor
Storage: dual 5 ¼ inch floppy drives
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Changing Technology
50 years after the
printing press the
number of books
produced were equal to
the number produced
by European scribes in
the preceding thousand
years.

How does technology affect what we need
to learn and how we learn?

Understanding new terminology
is just the beginning
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The invention of writing will produce forgetfulness in the
minds of those who learn to use it, because they will not
practice their memory. Their trust in writing, produced by
external characters which are no part of themselves, will
discourage the use of their own memory within them. You
offer your pupils the appearance of wisdom, not true wisdom.
Socrates
― Plato, Phaedrus

Print did result in poorer memory skills
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But books contributed to improved empathy
Reading is a technology for perspective-taking. When
someone else's thoughts are in your head, you are
observing the world from that person's vantage point.
Not only are you taking in sights and sounds that you
could not experience firsthand, but you have stepped
inside that person's mind and are temporarily sharing
his or her attitudes and reactions.
“Empathy" in the sense of adopting someone's
viewpoint is not the same as "empathy" in the sense of
feeling compassion toward the person, but the first can
lead to the second by a natural route.

Kidd, D.C., & Castano, E. (2013). Reading literacy fiction improves theory of mind. Science, 342, 377-380

Reading literary fiction =
Better cognitive and affective theory of mind

Kidd, D.C., & Castano, E. (2013). Reading literacy fiction improves theory of mind. Science, 342, 377-380
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Effects of screen time
Positive Effects
Educational value: school-related
homework and research;
teleteaching/teletherapy

Negative Effects
Reduced empathy/social skills
Poorer attention/self-regulation

Playing video games can improve
motor skills and coordination
Texting, skyping/zooming and shared
video games ways to socialize and
communicate

Poorer comprehension reading on
screens than print
Screen addiction

Augmentative communication

AAC

Uses of virtual reality

https://www.youtube.com/watch?v=jNIqyyypojg&t=24s
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Avatar Flight of Passage

Prism

Game to promote
autism acceptance
among elementary
school students

https://www.cmu.edu/news/stories/archives/2018/june/serious-play-awards.html

Screen Concerns
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Changing screens

Clement, J., & Miles, M. (2018). Screen schooled. Chicago: Chicago Review Press.

We are now surrounded by screens

Over-reliance on technology
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Children’s digital time
• 78% of time teens spend on media is passive consumption
– Watching, listening, reading, playing with media created by
someone else

• 3% content creation
– Writing, creative photography, composing a song, coding

Clement, J., & Miles, M. (2018). Screen schooled. Chicago: Chicago Review Press.

High screen time contributes to health issues
• Make unhealthy food choices seen in commercials
for high sugar/high calorie food and drinks
• 8th & 10th grade students who spent an additional
hour per day on TV at 32% higher risk of
exceeding World Health Organization (WHO)
recommendations for sugar.
• Develop obesity (less physical exercise and poor
food choices)
• More likely to show signs of insulin resistance
Bradbury, K.M., Turel, O., & Morrison, K.M. (2019). Electronic device use and beverage related sugar and caffeine
intake in US adolescents. PLOS ONE., https://doi.org/10.1371/journal.pone.0223912
Nightengale, C.M. (2017). Screen time is associated with adiposity and insulin resistance in children. Arch Dis
Child,102(7), 612-616.
Robinson, T., et al (2017). Screen media exposure and obesity in children and adolescents. Pediatrics, 140(Suppl 2):
S97–S101.

Screen Time and Development
• Quantity of screen time
– Higher levels 24 and 36 months = poorer developmental screening
scores at 36 and 60 months
– Greater screen use (hours/use) = lower language skills
(screentime; background television)

• Quality of screen time
– Better-quality (educational programs; co-viewing) = stronger child
language skills.

• Age at screen use onset
– Later age = stronger child language skills
Madigan et al., (2019). Association between screen time and children’s performance on a developmental
screening test. JAMA Pediatrics, 173(3), 244-250.
Madigan et al. (2020). Associations between screen use and child language skills: A systematic review and
meta-analysis. JAMA Pediatrics, doi:10.1001/jamapediatrics.2020.0327
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Screen time, language,
white matter integrity

Hutton, J.S. et al. (2020). Associations between screen-based media use and brain white matter
integrity in preschool-aged children. JAMA Pediatrics, 174(1): e193869.

ScreenQ

Hutton, J.S. et al. (2020).

Screen time, language, white matter integrity
• Greater ScreenQ use scores were significantly associated with lower
expressive language, the ability to rapidly name objects (processing
speed) and emergent literacy skills.
• Higher ScreenQ use scores were associated with lower brain white
matter integrity, which affects organization and myelination in tracts
involving language executive function and other literacy skills.

Hutton, J.S. et al. (2020). Associations between screen-based
media use and brain white matter integrity in preschool-aged
children. JAMA Pediatrics, 174(1): e193869.
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Screen time, reading, white matter integrity
8-12 year olds
• Functional connectivity between the visual word form area and the
regions related to language, visual processing and cognitive control
– Reading time positively correlated with functional connectivity
– Screen time negatively correlated with functional connectivity
Hours reading books
Hours on screens
Visual word form areas
Horowitz-Kraus, T., & Hutton, J.S. (2018). Brain connectivity in children is increased by the time they spend reading
books and decreased by the length of exposure to screen-based media. Acta Paediatr. 107(4):685-693.

Screens may rewire developing brains
• May be bad
– Stimulation may desensitize
a child's brain in some
ways so child needs more
stimulation to get brain’s
attention

• May be good
– Stimulation may prepare
the brain for an increasingly
fast-paced world.

Attention problems: ADD/ADHD behaviors
• At ages 3 and 5, parents reported their child’s
total screen-time/day
• At age 5 they completed Child Behavior
Checklist (CBCL)
• Parents of children exposed 2+ hours of
screen-time were 5-times more likely to report
clinically relevant externalizing behavior
problems (inattention, aggressiveness)
• Children with 2+ hours of screen were 7.7
times more likely to meet criteria for ADHD
diagnosis.
Tamana, S.K., et al (2019). Screen-time is associated with inattention problems in preschoolers: Results from
the CHILD birth cohort study, PLoS ONE 14(4):
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Attention problems: ADD/ADHD behaviors
• Adolescents 15-16 year old
– Self reported use of 14 different digital media
activities at baseline, 6, 12, 18, 24 months
– Self-rated frequency of 18 ADHD symptoms

• Results
– High-frequency engagement in each additional
digital media activity at baseline was associated
with a significantly higher odds of having
symptoms of ADHD across follow-ups

• Interpretation
– Does greater use of digital media trigger more
ADHD symptoms OR
– Are students with ADHD tendencies seek more
digital media

Ra, C.K., Cho, J., & Stone, M.D., et al (2018). Association of digital media use with subsequent symptoms
of attention-deficit/hyperactivity disorder among adolescents. JAMA, 320(3):255-263.

EndeavorRx: A program for ADHD

Kollins, S.H. et al., (2020). A novel digital intervention for actively reducing severity of paediatric ADHD
(STARS-ADHD): a randomised controlled trial. www.thelancet.com/digital-health Vol 2

Screen Time Impacts on Attention Span
• Attention to screens is sustained attention with frequent
intermittent rewards, not sustained attention in absence of
rewards
• Improves capacity to rapidly filter visual distractions, BUT
– Affects focus on slow streams of information
– Leads to discontent in slow-paced and less
stimulating academic and social contexts
• Improves ability to detect differences and orient attention
BUT
– This is a liability in classroom resulting in
distractibility
Bavelier, D., et al (2015). Brains on video games. Nature Reviews Neuroscience, 12(12), 763-768

14

Levels of Executive Functioning
Algorithmic: basic processing system
Reflective/metacognitive: higher-level
regulator states that initiate & monitor action
Metacognitive skills are not built into video games
Vakili, A., & Langdon, R. (2016). Cognitive rehabilitation of attention deficits in
traumatic brain injury using action video games: A controlled trial. Cogent Psychology, 3:,
1143732.
Stanovick, K.E. (2009). Distinguishing the reflective, algorithmic, and autonomous minds: It
is time for a tri-process system. In J.St.B. Evans & K. Frankish(Eds.), In two minds: Dual
processes and beyond (pp. 55-88). New York: Oxford University Press.

Screen time and self regulation

Z scores

In preschool children:
• More screen time less self regulation
• Less self regulation after watching fast-paced
videos

Lawrence, A.C., Narayan, M.S., & Choe, D.E., (2020). Association of young children’s use of mobile devices with
their self-regulation. JAMA Pediatr. Published online March 30, 2020. doi:10.1001/jamapediatrics.2020.0129.
Lillard, A.S., & Peterson, J. (2011). The immediate impact of different types of television on young children’s
executive function. Pediatrics, 128(4), 644-649.

Screen time and violence
• Children who view violent acts are
more likely to show aggressive
behavior
• Not just aggressive children who
are affected
• Exposure to violence in video
games desensitizes people to
violence, and decreases their
empathy
Anderson, C.A., et al (2017). Screen violence and youth behavior. Pediatrics, 140, S2 e20161758
Chang, J.H., & Bushman, B.J. (2019). Effect of exposure to gun violence in video games on children’s
dangerous behavior with real guns: A randomized clinical trial. JAMA Network Open, 2(5):e194319
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Game Perspective

World of Warcraft: Third person game

Call of Duty: First person game
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Mortal Combat

Persons who played games with more blood, exhibited more aggressive
thoughts, feelings, and behaviors and greater physiological arousal.
Barlett, C.P., Harris, R.J., & Bruey, C. (2008). The effect of the amount of blood in a violent video game
on aggression, hostility, and arousal. Journal of Experimental Social Psychology 44, 539–546.

Fortnite Battle Royale

Reviews of media on Common Sense Media (https://www.commonsensemedia.org/)

Ninety percent of movies, 68% of video games,
and 60% of TV shows show some depictions of violence

Screens and distractions

Clement, J., & Miles, M. (2018). Screen schooled. Chicago: Chicago Review Press.

BUT, in general computer usage has had little effect on academic
language and thinking skills
Vigdor, J.L., & Ladd, H.F. (2010). Scaling the digital divide: Home computer technology and
student achievement. http://www.nber.org/papers/w16078
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Screens and multitasking
• Multitasking is shorthand for the
human attempt to do
simultaneously
– as many things as possible,
– as quickly as possible,
– using as many technologies as
possible.

There is time enough for everything in the course of the day, if you do but one
thing at once, but there is not time enough in the year, if you will do two things at
a time (Lord Chesterfield 1694–1773)

Screen time and the fallacy of multitasking
• People multitask with screens; and think they
are being efficient and good at multitasking
• Performance is consistently worse when
multitasking
• Persons remember less when multitasking
• Even if you learn while multitasking, that
learning is less flexible and more specialized,
so you cannot retrieve the information as
easily

Uncapher, M.R., et al (2017). Media multitasking and cognitive, psychological, neural, and
learning differences. Pediatrics, 140 (S62), e20161758

Continuous Partial Attention
Continuous partial attention (CPA) is the of paying
simultaneous attention to a number of sources of incoming
information, but at a superficial level. - Linda Stone

Rose, E., (2010). Continuous partial attention: Reconsidering the role of online learning
in the age of interruption. Educational Technology, 50 (4), 41-46.
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Multitasking vs continuous partial attention
• When we multitask, we are
motivated by a desire to be more
productive and more efficient.
– We’re doing things that are
automatic, that require very
little cognitive processing.
– We give the same priority to
much of what we do when
we multi-task
– We get as many things done
at one time as we possibly
can in order to be more
efficient and more
productive.

• To pay continuous partial attention is
to pay partial attention continuously
– Motivated by a desire to connect
and be connected.
– We want to scan and optimize for
the best opportunities, activities,
and contacts in any given
moment.
– We pay continuous partial
attention in an effort NOT TO MISS
ANYTHING. It is an always-on,
anywhere, anytime, any place
behavior that involves an artificial
sense of constant crisis.

Divided attention in the classroom
Divided attention impairs
long-term retention
When devices were
allowed, long-term retention
was poorer for students
who did not use devices as
well as for students who did
use devices

Glass, A,L,, & Kang, M. (2019). Dividing attention in the classroom reduces exam performance.
Education Psychology, 39(3), 395-408.

Student Perspectives on Technology
I think that it is up to an individual to decide what they are doing on their
electronics during class, and it is up to an individual to decide if their own
learning is impacted by their use of technology. I don't think it's appropriate to
tell someone what they can or cannot do in class if it is not taking away from
others' learning.
Instructors shouldn't try to minimize technology-related distractions because if
someone is getting distracted by another person's laptop then the lecture was
probably already boring to begin with. Instead, instructors should be more
engaging, less boring, more organized, and less monotonous.

Students felt that it is their choice to use the technology, but it is
the instructor’s responsibility to motivate them not to use it.
Neiterman, E., Zaza, C. (2019). A mixed blessing? Students’ and instructors’ perspectives about off-task
technology use in the academic classroom. The Canadian Journal for the Scholarship of Teaching and
Learning, 10(1)
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Instructor Perspectives on Technology
Well, you know, it brings up the issue of the responsibility of an
educator… [This] isn't just to package the material and kind of… set up a
structure that… works for good students to get it. It's also to respond to
them where they are. At the same time, overresponding to that reduced
attention span isn't about the real world of expectations… And their co-op
placements or their professional lives, when all of a sudden [they are]
expected to… sit in the two-hour meeting once a week and not be online,
and pay attention, and register stuff when their boss or their supervisor or
co-workers are going on and on and on… And having a good attention
span and building that over time, and being able to focus is one of those
unstated competences that we should be able to facilitate in this
education.
Neiterman, E., Zaza, C. (2019). A mixed blessing? Students’ and instructors’ perspectives about off-task
technology use in the academic classroom. The Canadian Journal for the Scholarship of Teaching and
Learning, 10(1)

Why educating students about negative
impact of multitasking on learning may
not promote their self-regulation
• It might be difficult for students not to use technology for off-task purposes
when everyone else in class uses it.
• Research shows that off-task technology use is more detrimental to academic
performance of lower-achieving students, who also have less capacity for selfregulation than their better-achieving counterparts.
• The use of electronic devices has become a deeply habitual experience that is
not driven by rational decision-making. Therefore, self-regulation may prove to
be particularly challenging to achieve.

Neiterman, E., Zaza, C. (2019). A mixed blessing? Students’ and instructors’ perspectives about
off-task technology use in the academic classroom. The Canadian Journal for the Scholarship of
Teaching and Learning, 10(1)

Effects of multitasking
• Poorer memories
• Increased heart rate and stress levels
• Brain atrophy: decreased gray matter in areas responsible for processing and
regulating emotions
• Reduces IQ by 10 points and productivity by 40%
• Multitaskers think they can focus; and because they can’t focus, they multitask

Loh, K.K., & Kanai R. (2014). High media multi-tasking is associated with smaller gray-matter density in
the anterior cingulate cortex. Plos One, 9 (9). e106698. ISSN 1932-6203
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Google searches and memory

In 1998, Google’s first year in existence, the site saw
9,800 searches per day; now it’s over 3.5 billion

Memory and the internet
• People asked to answer trivia questions with or without
the assistance of Google and then asked to rate
themselves on a cognitive self-esteem scale.
• Cognitive self-esteem was significantly higher for those
who had just used the Internet to search for answers.
People in the study had the illusion that their own
mental capacities had produced this information, not
Google.
Information age has created a generation of people who feel they
know more than ever before - when their reliance on the Internet
means that they may know ever less about the world around them.
Fisher, M., Goddu, M.K., & Keil, F.C. (2015). Searching for explanations: How the internet inflates
estimates of internal knowledge. Journal of Experimental Psychology: General, 144(3), 674-687.

Memory and the internet
• Transactive memory
– Process by which people opt to outsource
information (cognitive offload) to other
individuals – or in this case, a
computer/the internet
– Reduces an individual’s ability to recall the
specifics of the externally stored
information

• Internet is a supernormal stimulus –
makes all other options for cognitive
offloading redundant
– Online information gathering fails to
recruit brain regions important for story
information long-term
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Memory and the internet
• Persons were asked to copy 40 facts into a computer.
Half were told that their work would be saved on the
computer; the other half were told that it would be
erased. Persons were asked to remember the
information, whether or not it was being recorded by the
computer.
• Persons who believed the computer had saved the list of
facts were worse at remembering. People seemed to offload the information to the computer rather than storing it
internally, even when they were explicitly asked to keep
the information in mind.

Sparrow, B., Liu, J., & Wegner, D.M. (2011). Google effects on memory: Cognitive
consequences of having information at our fingertips. Science 333(6043), 776-778.

Memory and the internet
• A national poll found that 40% of Americans had forgotten or misplaced an
everyday item at least once over the past week.
– These “senior moments" were happening increasingly among non-seniors Millennials, ages 18-34, were more likely than those 55+ to lapse on what day it was,
where they put their keys, forgot to bring their lunch, or to take a bath or shower. The
seniors, on the other hand, were only more likely to forget names.

Pixie Misplacement Survey
(2016) The survey analyzed
findings of a sample of over
1,700 people.

Google Search Curse:
Getting the answer but
not knowing how to
think through the
problem and solve it
yourself.

If Einstein had had Google,
would he have come up with
the theory of relativity?
-- Aswath Damodaran

Teach students to think
through problems, not
Google them.
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Reading on screens versus paper
Surface reading with screens

The internet scatters
attention; the book
focuses it.
The page promotes
contemplativeness.

Deep reading with books

Baron, N.S., (2015). Words on screen: The fate of reading in a digital world. New York: Oxford.
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Reading on Screens versus Paper
• Readers report multitasking three times as much when reading
onscreen.
• Readers remember and comprehend less of the information
presented in digital books.
• Those who read on paper were much more capable of placing
the story’s events in chronological order.
• When reading on screens, readers skim text rather than absorb
the meaning.
• With paper, the brain reads in a linear fashion, taking advantage
of sensory details to remember where key information was in the
book by layout.
Baron, N.S., (2015). Words on screen: The fate of reading in a digital world. New York: Oxford.
Wolf, M. (2018). Reader, come home: The reading brain in a digital world. New York: Harper.

Taking notes on paper versus screens
• Taking notes by pen and paper, as opposed to typing notes,
leads to better learning outcomes
– When people type their notes, they tend write down
as much of the lecture as they can.
– Students writing notes must be more selective —
because you can't write as fast as you can type. And
that extra processing of the material benefits them.
– Generative note-taking involves summarizing,
paraphrasing, and concept mapping, while
nongenerative note-taking involves copying
something verbatim.

Mueller, P.A., & Oppenheimer, D.M. (2014). The pen is mightier than the keyboard
advantages of longhand over laptop note taking. Psychological Sciences, 25(6) 1159–1168.

Video games, imagination, & problem-solving
• Video games are replacing children’s imagination
– Rather than playing in a world they construct in their own
minds, they’re playing in worlds created by others
– Become bored without external stimulation
– Less visualization
Can result in
- Less ability to visualize the future resulting in
- Poorer self regulation
- Poorer problem-solving
Greenfield, S. (2015). Mind Change. New York: Random House.
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Cell phones require continuous partial attention

• Continuous partial attention compromises our ability to reflect, to make
decisions, and to think creatively.
• In a 24/7, always-on world, continuous partial attention contributes to
feeling overwhelmed, over-stimulated, and unfulfilled.
We are so accessible, we’re inaccessible.
Turkle, S. (2015). Reclaiming conversation: The power of talk in the digital age. New York: Penguin.

Children and cell phones
• 56% of 6-year-olds have cell phones
• 80% of 12 to 18 hear olds have cell phones

Clement, J., & Miles, M. (2018). Screen schooled. Chicago: Chicago Review Press.
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Beginning with Babble
• Mobile app for caregivers with children from zero to four
years old.
• Reminds caregivers to interact with their children through a
variety of developmentally appropriate stimuli and ideas.
• With written tips, audio prompts, and demonstrative videos,
Beginning with Babble coaches caregivers to facilitate
language-rich, back-and- forth interactions with their
children.
• Throughout the day, the Beginning with Babble mobile app
will chime, sending notifications to the app’s user.
• Each notification consists of a short, effective tip that shares
a language activity.
• As a child grows, the app will self-calculate the child’s age
and adjust the tips accordingly!
https://leapempowers.org/beginning-with-babble/

Kate Gottfred

Cambridge Dictionary’s word of 2018.
Nomophobia (no + mobile + phone + phobia) is the irrational
fear of being without your mobile phone or being unable to
use your phone for some reason, such as the absence of a
signal or running out of minutes or battery power.

In the US 66% of adults suffer from nomophobia
• 65% of people, sleep with or next to their smart phones.
(Among college students, it’s even higher).
• 34% admitted to answering their cell phone during intimacy
• 20% of people would rather go without shoes for a week
than take a break from their phone
• More than half never switch off their phone

https://www.psychologytoday.com/us/blog/artificialmaturity/201409/nomophobia-rising-trend-in-students
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DSM-V diagnostic criteria for a phobia:
• An excessive and unreasonable fear or
anxiety associated with an object or
anticipated situation
• Exposure to the feared object or
situation causes immediate anxiety
• The person recognizes that their fear is
out of proportion
• Avoidance of the feared situation
• Routines and relationships are disrupted
due to the phobia

Cell phones affect solitude and empathy
• Solitude is where we establish a sense of
self and create the intrapersonal comfort
necessary for relationships.
• Allowing yourself a moment of boredom is
crucial your brain.
– When you’re bored, your brain isn’t bored at
all—it’s replenishing itself, and it needs that
down time.

• We learn empathy in a face-to-face
apology. I get to see that you're genuinely
upset — you get to see that I have
compassion for you.
– If you type 'I'm sorry' and hit send,
nothing happens.
Turkle, S. (2015). Reclaiming conversation: The power of talk in the digital age. New York: Penguin.
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Social Media and Behavioral Problems

Riehm, K.E. et al (2019). Associations between time spent using social media and internalizing and
externalizing problems among US youth. JAMA Psychiatry, 76(12), 1266-1273.

2019 Tic Tok fastest growing
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Social media linked to higher levels of loneliness, envy, anxiety,
depression, narcissism and decreased social skills

• Of adults who are active social media users:
– 60% of people reported that it has impacted their
self-esteem in a negative way
– 50% reported social media having negative
effects on their relationships
– 80% reported that is easier to be deceived by
others through their sharing on social media

Baker, D.A., & Algorta, G.P. (2016). The relationship between online social networking and depression: A
systematic review of quantitative studies. Cyberpsychology, Behavior, and Social Networking, 19 (11), 638-648.
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Social media linked to higher levels of loneliness, envy,
anxiety, depression, narcissism and decreased social skills.
• Anxiety: 35% of teens worry about how they look in a photo or
being tagged in an unflattering image.
• Depression: 20% of kids show signs of depressions when a post
is ignored or doesn’t get many likes. “Why hasn’t anyone liked my
post?”
• Self Doubt: Young adults see their friends post about all the
positive things happening in their lives. When comparing
themselves to peers, it can appear these friends have perfect
lives. Most people don’t post about the not so good things
happening in their lives.

Baker, D.A., & Algorta, G.P. (2016). The relationship between online social networking and depression: A
systematic review of quantitative studies. Cyberpsychology, Behavior, and Social Networking, 19 (11), 638-648.

Screens and social/emotional skills
• More screen time
– Less ability to read facial emotions
– Less understanding of emotion

• More social media/cell phone use,
reduced empathy
• More social media use, reduced
inclination to help others
Borba, M. (2016). UnSelfie: Why empathetic kids succeed in our all-about-me world. Touchstone.
Carrier, L.M., et al (2015). Virtual empathy: Positive and negative impacts of going online upon empathy in young
adults. Computers in Human Behavior, 52, 39–48.
Skalická, V., Hygen, B.W., Stenseng, F., Kårstad, S.B., & Wichstrøm, L. (2019). Screen time and the
development of emotion understanding from age 4 to age 8: A community study. British Journal of Developmental
Psychology, 37(3), 427-443
Turkle, S. (2015). Reclaiming conversation: The power of talk in the digital age. New York: Penguin.
Uhls, Y.T., et al (2014). Five days at outdoor education camp without screens improves preteen skills with
nonverbal emotion cues. Computers in Human Behavior, 39, 387-392.

Screens as a digital drug

Dr. Peter Whybrow, director of neuroscience at UCLA, calls screens “electronic cocaine” and Chinese
researchers call them “digital heroin.” Dr. Andrew Doan, the head of addiction research for the
Pentagon and the US Navy — who has been researching video game addiction — calls video games
and screen technologies “digital pharmakeia” (Greek for drug).
Kardaras, N. (2016). Glow kids. New York: St. Martin’s Press.
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Potential for addiction
https://www.youtube.com/watch?v=ilIhdTG_UmQ

Internet Gaming Addiction
 The pattern of behavior must show an
increased priority given to gaming to
the point that gaming “takes
precedence over other interests and
daily activities.”
 A continuation or escalation of
gaming despite the occurrence of
negative consequences

Diagnostic Statistical Manual-5 (DSM-5)
International Classification of Diseases-1 (ICD-11)

Star Trek 1991
The Next Generation

Tetris Effect/Game Transfer Phenomena
• Tetris effect
– People who played Tetris for a prolonged amount of time could find
themselves thinking about ways different shapes in the real world can fit
together, such as the boxes on a supermarket shelf, the buildings on a
street, or hallucinated pieces falling into place on an invisible layout
• Game transfer phenomena
– Form of psychotic break that can occur when excessive gaming, often
combined with sleep deprivation, blurs the line between what real and
what’s fantasy.
– Altered visual perceptions or mental processes; can include auditory, tactile
and kinesthetic sensory perceptions, sensations of unreality, and automatic
behaviors with video game content.

Ortiz sde Gortari, A.B., & Griffiths, M.D. (2014). Altered visual perception in game transfer phenomena:
An empirical self-report study. Internation Journal of Human-Computer Interaction, 30(2), 95-105.
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Factors in choosing appropriate media

Child
• Age/developmental
level, interests,
attention span, mood

Content
Barr, R., & Linebarger, D.N. (2017). (Eds.).
Media exposure during infancy and early
childhood: The effect of content and
context on learning and development. New
York, NY Springer.

Context in which
the child is learning
• Alone or sitting
with adult who
responds to what
child is seeing

Barr, R., McClure, E., & Parkakian, R.
(2018). Screen sense. Washington,
DC: Zero to Three.

• Does the media
engage the child
in meaningful,
active ways?
• Are themes/topics
appropriate?
• Is it relevant to
the child’s real
life?

The Child: Dandelion, Orchid, & Tulip

Psychologically resilient
capacity to survive—even
thrive—in whatever
circumstances they encounter

In between high and low
sensitivity; delicate like
orchids and hearty like
dandelions.

Highly sensitive to their
environment

Ellis, B. J., & Boyce, W. T. (2011). Differential susceptibility to the environment: Toward an understanding of sensitivity to
developmental experiences and context. Development and Psychopathology, 23, 1–5.
Pluess, M., Assary, E., Lionetti, F., Lester, K. J., Krapohl, E., Aron, E. N., & Aron, A. (2018). Environmental sensitivity in
children: Development of the Highly Sensitive Child Scale and identification of sensitivity groups. Developmental Psychology,
54(1), 51-70.

Screens and Children with Autism
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Children with autism are drawn to screens

Video games can be more predictable
than social interaction for kids with ASD.
Heffler, K.F., & Oestreicher, L.M. (2016). Causation model of autism: Audiovisual brain specialization
in infancy competes with social brain networks. Medical Hypotheses, 91, 114-122.

Compared to children without ASD:
Children with ASD:
• Are exposed to more screen time
–
–
–
–

More
More
More
More

TV time
game playing
time using electronic devices
internet use and general computing

• Exposed earlier and to more excessive screen time
• Are more likely to watch adult programs and less likely to watch
with caregivers
Heffler, K.F., & Oestreicher, L.M. (2016). Causation model of autism: Audiovisual brain
specialization in infancy competes with social brain networks. Medical Hypotheses, 91, 114-122.
Slobodin, O., Heffler, K.F., & Davidovitch, D. (2019). Screen media and autism spectrum disorder:
A systematic literature review. J. of Developmental & Behavioral Pediatrics, 40, 303-311.

Parents of children with ASD
• Are aware of the risks of screen time and set rules
BUT
• More likely to use it to calm the child
• Use it as respite from challenges of caring for the child
• Believe that games have a positive impact on development

Slobodin, O., Heffler, K.F., & Davidovitch, D. (2019). Screen media and autism spectrum disorder: A
systematic literature review. J. of Developmental & Behavioral Pediatrics, 40, 303-311.
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Reasons children with autism are more
vulnerable to effects of screen time
• Individuals with autism are typically
highly attracted to screen-based
technology
– At increased risk for developing
video game and other technology
addictions
– More likely to exhibit symptoms
with smaller amounts of exposure.

Mazurek, M.O., Shattuck, P.T., Wagner, M., & Cooper, B.P. (2012). Prevalence and correlates of screenbased media use among youths with autism spectrum disorders. Journal of Autism and Developmental
Disorders, 42, 1757–1767.

Reasons children with autism are more
vulnerable to effects of screen time
• More screen time results in less ability to
read facial cues, reduced empathy, and
impaired communication – even in
children, teens, and adults who don’t have
autism.
• Children with ASD have social and
communication deficits (impaired eye
contact, difficulty reading facial
expressions and body language, low
empathy, impaired communication)
Carrier, L.M., et al (2015). Virtual empathy: Positive and negative impacts of going online upon empathy in young adults.
Computers in Human Behavior, 52, 39–48.
Pea R. et al. (2012). Media use, face-to-face communication, media multitasking, and social well-being among 8- to 12-yearold girls. Developmental Psychology, 48(2), 327–36.
Turkle, S. (2015). Reclaiming conversation: The power of talk in the digital age. New York: Penguin.

Reasons children with autism are more
vulnerable to effects of screen time
• Screen time increases stress, induces overarousal, causes emotional dysregulation,
and produces overstimulation.
• Children with ASD are prone to arousal
regulation issues, (e.g., exaggerated stress
response, can’t regulate emotions, tendency
to be over or under-stimulated)

Electronic screen syndrome
Wallenius, M., (2010). Salivary cortisol in relation to the use of information and communication
technology (ICT) in school-aged children. Psychology, 1(2), 88–95.
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Reasons children with autism are more
vulnerable to effects of screen time
• Screen time affects attention:
• Association between amount/frequency of
screen time and ADHD symptoms
• Screen time improves ability to detect
differences and orient attention on screens,
BUT this is a liability in classrooms resulting in
distractibility
• 30 to 50 percent of children with autism also meet the
criteria for ADHD
Bavelier, D., et al (2015). Brains on video games. Nature Reviews Neuroscience, 12(12), 763-768.
Leitner, Y. (2014). The co-occurrence of autism and attention deficit hyperactivity disorder in children –
What do we know? Front Hum Neurosci., 8: 268.
Ra, C.K. et al (2018). Association of digital media use with subsequent symptoms of attentiondeficit/hypreactivity disorder among adolescents. JAMA. 320, 255-263.
Tamana, S. et al (2019). Screen time is associated with inattention problems in preschoolers. Plos One,

Reasons children with autism are more
vulnerable to effects of screen time
• Children with autism have deficits in
self-regulation
– When screens are used to pacify,
children don’t learn how to calm
themselves
– Computer games/apps regulate the
child’s attention (rapid changes,
rewards); children don’t learn to regulate
themselves

Radesky, J.S., et al (2014). Infant self-regulation and early childhood media exposure.
Pediatrics, 133(5): e1172–e1178.

Reasons children with autism are more
vulnerable to effects of screen time
• Light from screens
suppresses melatonin and
disrupts sleep.
• Light-at-night from screens
also suppresses REM sleep,
a phase during which the
brain is restored.
• Children with ASD tend to
have low melatonin and sleep
disturbances
Schmerler, J. (2015). Why blue light before bedtime is bad for sleep. Scientific American
https://www.scientificamerican.com/article/q-a-why-is-blue-light-before-bedtime-bad-for-sleep/
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Reasons children with autism are more
vulnerable to effects of screen time
• Screen time hinders whole-brain integration
and development of the frontal lobe.
– Tech addiction brain scan studies reveal
reduced connectivity (via reduced white
matter) and atrophy of gray matter in the
frontal lobe.
• The autistic brain tends to be
underconnected—less integrated and more
compartmentalized
Just, M.A., Keller, T.A., & Kana, R.K. (2013). A theory of autism based on frontalposterior underconnectivity. In M.A. Just & K.A. Pelphrey (Eds.), Development and brain
systems in autism (pp. 35-63). New York: Psychology Press.
Wen C.B. et al., (2013). Gray matter and white matter abnormalities in online game
addiction. European Journal of Radiology, 82 (8), 1308–12.lkkkkk kk

Reasons children with autism are more
vulnerable to effects of screen time
• In 3-5 year old children typically developing children
– Greater use of screens correlated with lower measures of
structural integrity/myelination in tracts involved with language
literacy
– Greater use of screens correlated with lower scores in vocabulary,
phonological processing (CTOPP scores), and emergent literacy
Note: this may not be a result of screen use per se, but rather
reduced communicative interactions
• Children with ASD:
– Have reduced white matter density in frontal and temporal regions
Hutton, J.S., et al (2019). Associations between screen-based media use and brain white matter integrity
in preschool-age children. JAMA Pediatrics.
Aoki, Y., et al (2017). Association of white matter structure with autism spectrum disorder and attentiondeficit/hyperactivity disorder. JAMA Psychiatry

Reasons children with autism are more
vulnerable to effects of screen time
• Screen time has been linked to sensorimotor delays and worsening of sensory
processing and can precipitate or worsen
vocal and motor tics due to dopamine
release.
• Children with ASD frequently have sensorimotor integration issues as well as tics
• Children with ASD spent less time in
physical activities

Must, A., et al (2015). Barriers to physical activity in children with autism spectrum disorders: Relationship
to physical activity and screen time. Journal of Physical Activity and Health, 12, 529–534.
Rowan, C. (2013). The impact of technology on child sensory and motor development. Retrieved from
http://www.sensomotorische-integratie.nl/CrisRowan.pdf
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Reasons children with autism are more
vulnerable to effects of screen time
• Screen time is associated with increased risk
for obsessive compulsive disorder (OCD) and
social anxiety while contributing to poor
coping skills
• Children with ASD are prone to anxiety and
depression
• Anxiety in autism has been linked to
abnormalities in serotonin synthesis and
amygdala activity and both serotonin
regulation and amygdala changes have been
implicated in screen time.
Belardinelli, C., & Raza, M. (2016). Comorbid behavioral problems and psychiatric disorders in autism
spectrum disorders. Journal of Childhood & Developmental Disorders, 2(2), doi: 10.4172/2472-1786.100019
Twenge, J.M. (2018). Associations between screen time and lower psychological well-being among
children and adolescents: Evidence from a population-based study. Prev Med Rep.,12: 271–283.

Managing Screen Time

Factors in choosing appropriate media

Child
• Age/developmental
level, interests,
attention span, mood

Content
Context in which
the child is learning
• Alone or sitting
with adult who
responds to what
child is seeing
Barr, R., McClure, E., & Parkakian, R.
(2018). Screen sense. Washington, DC:
Zero to Three.

• Does the media
engage the child
in meaningful,
active ways?
• Are themes/topics
appropriate?
• Is it relevant to
the child’s real
life?
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Context

• Technoference: Everyday interruptions
to interpersonal interactions or time
spent together that occur due to digital
and mobile technology services
– Background TV for children under 3 years
• Less overall play, each play episode
shorter, shorter bursts of focused
attention
• Quantity of words and phrases, and
number of new words spoken by the
parents was lower than when the TV was
off.

Schmidt, M.E., et al. (2008). The effects of background television on the toy play behavior of very
young children, Child Development, 79 (4), 1137-115.
Pempek, T.A., Kirkorian, H.L., & Anderson, D.R. (2014) The effects of background television on the
quantity and quality of child-directed speech by parents. Journal of Children and Media, 8:3, 211-222.

Technoference

Context
• Technoference: Everyday interruptions
to interpersonal interactions or time
spent together that occur during to
digital and mobile technology services

Greater
technology
use

Greater
behavior
problems

McDaniel, B.T., & Radesky, J.S (2018). Technoference: longitudinal associations between parent
technology use, parenting stress, and child behavior problems. Pediatric Research, 84, 210–218.
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ASHA Healthy Communication and
Popular Technology Initiative

Technoference

Technoference
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https://www.huffingtonpost.ca/2018/06/19/tech-distractedparenting_a_23462708/
• Do the 48-hour no-phone weekend challenge and pay attention to how you feel and
behave differently.
• Turn your phone to black and white so those flashy colors aren't engaging your eyes.
• Turn off notifications. Who can resist looking when you hear a ping?
• Practice docking the phone. Pick hours that you will absolutely not touch your phone.
Start with the easy times and lengthen the time and frequency gradually.
• Don't take your phone with you. If an emergency happens, people will find you.
• Manage your home screen so you only see functional apps like maps or the weather.
Move games and social media to your second (or third) screens.
• Decide what times of day you will be on social media. Get in and get out. Use a time
tracking device like Moments to measure objectively how long you are on which of your
apps.
• Remind yourself what is important to you. We all have the same 24 hours — don't let
those hours be spent in a mindless default mode. Instead, post pictures and notes around
your house so you are reminded to make a more conscious choice of how you spend this
one precious day.

Context: Technoference

Common Sense Media
https://www.commonsensemedia.org/

Technoference and dogs
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Factors in choosing appropriate media

Child
• Age/developmental
level, interests,
attention span, mood

Content
Context in which
the child is learning
• Alone or sitting
with adult who
responds to what
child is seeing
Barr, R., McClure, E., & Parkakian, R.
(2018). Screen sense. Washington, DC:
Zero to Three.

• Does the media
engage the child
in meaningful,
active ways?
• Are themes/topics
appropriate?
• Is it relevant to
the child’s real
life?

Digital Content
Engaged with
material &
undistracted
by features
unrelated to
content

Actively
Involved
mentally with
the content

Content
embedded in
Meaningful
experiences
and settings
that children
can relate to

Content that
mimics Social
interactions or
encourages
interactions
between
children and
others

Pillars of Quality Digital Media Content (E-Aims)

Hirsh-Pasek, K., et al. (2015). Putting education in educational” apps: Lessons from the science
of learning. Psychological Science, 16(1):3 –34.

Little Monster Book: Disruptive engagement
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Appropriate engagement

Sponge Bob – Fast scene change

Peppa Pig – slow scene change
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Beware Chocolate-Covered Broccoli
Educational games that drape
dull academic instruction in the
superficially appealing disguise
of a game.
Instead of placing the fun of
discovery and mastery at the
heart of the game, these
imposters use the trappings of
games “as a sugar coating” for
their otherwise unappetizing
content
Habgood, J., & Ainsworth, S.E. (2011). Motivating children to learn effectively: exploring the
value of intrinsic integration in educational games. Journal of the Learning Sciences, 20 (2),
169-206.

Math Blaster: Chocolate-Covered Broccoli

Chocolate Oranges
Educational games need to be awesome!
We’re not rewarding learners with fun for learning, we’re
letting the learning be fun (Jenna Hoffstein)
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Counting Kingdom: Chocolate Orange

Habgood, M.P.J., & Ainsworth, S.E. (2011). Motivating children to learn effectively: Exploring
the value of intrinsic integration in educational games. The Journal of the Learning Sciences,
20(2), 169-206.

Mentally Involved – not just swiping/clicking

A magazine is an iPad that does not work

Mentally Actively Involved: Toca Boca Doctor
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Mentally actively involved:
Thinking not just swiping/clicking/shooting

What kids can learn from Minecraft
•
•
•
•
•
•
•

Creativity
Spatial Reasoning
Collaboration
Self-Direction
Problem Solving
Iteration
Tenacity

Developed by Stuart Duncan

A Minecraft server for those on the ASD spectrum
Ringland, K.E., Baldwin, M.S., Boyd, L.E., & Hayes, G. (2016). Would you be mine: Appropriating
Minecraft as an assistive technology for youth with autism.
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Creeper

Meaningful Experience
Zombie

Minecraft
Endman

A 5 Could Make Me Lose Control
Kari Dunn Buron
Steve

Notch

http://www.jacobsfamblog.com/

Animal Crossing: New Horizons
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Meaningful experiences:
Build autobiographical memory

Pictello

Toddlers and Video Chat
• Responsive live: the person making
the request was present and engaged
with the child
• Unresponsive video: the speaker on
the screen looked at the camera and
smiled at scripted times
• Unresponsive live: although present,
the speaker behaved as she did on the
unresponsive video
• Responsive video: a speaker on
closed-circuit video engaged with the
child, just as they might on video chat.
Troseth, G., et al (2018). Let’s chat: On-screen social responsiveness is not sufficient to support
toddlers’ word learning from video. Front. Psychol., https://doi.org/10.3389/fpsyg.2018.02195

Why Autobiographical Memory is Important
• Develop the ability to
imagine/visualize

Better thinking about the past
=
Better thinking about the future

47

Meaningful: Learn from familiar characters
Self Control Song

Linebarger, D.L. (2014) Lessons from Cookie Monster: Educational Television, Preschoolers, and executive
function. http://downloads.cdn.sesame.org/sw/SWorg/documents/U_of_Iowa_Exec_Function_Study.pdf

Meaningful: Serious games

Can You Save the World?

Social interaction: Character engages child
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Social interaction: Video chat and
joint media engagement (JME)
Benefits
 Allows child to see
friends/relatives with
whom they are
interacting
 Child can use
nonverbal
communication
 Include social
contingency

Challenges
 Audio/video delays
 No physical contact with
partner
 Eye contact is misaligned

Toddlers and Video Chat
• Both 24 and 30 month olds learned toy’s name in
responsive live condition
• Neither group learned the names in the video
condition
• Older toddlers learned in the unresponsive live
condition

To toddlers, a flat image on a screen isn’t real,
so their brains tell them what they’re seeing
isn’t personally relevant.

Troseth, G., et al (2018). Let’s chat: On-screen social responsiveness is not sufficient to support
toddlers’ word learning from video. Front. Psychol., https://doi.org/10.3389/fpsyg.2018.02195

Digital Content
Engaged with
material &
undistracted
by features
unrelated to
content

Actively
Involved
mentally with
the content

Content
embedded in
Meaningful
experiences
and settings
that children
can relate to

Content that
mimics Social
interactions or
encourages
interactions
between
children and
others

Pillars of Quality Digital Media Content (E-Aims)

Hirsh-Pasek, K., et al. (2015). Putting education in educational” apps: Lessons from the science
of learning. Psychological Science, 16(1):3 –34.
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Alien Assignment

https://www.youtube.com/watch?v=iWZ7SJRj_QI
Hirsh-Pasek, K., et al (2015). Putting education in “educational” apps: Lessons from the science of
learning. Psychological Services in the Public Interest, 16(1), 3-34.

Toca Hair Salon

https://www.youtube.com/watch?v=8T-r4TZe50c
Hirsh-Pasek, K., et al (2015). Putting education in “educational” apps: Lessons from
the science of learning. Psychological Services in the Public Interest, 16(1), 3-34.

Toddler Teasers

https://www.youtube.com/watch?v=q7TGxF0hYck
Hirsh-Pasek, K., et al (2015). Putting education in “educational” apps: Lessons from the science of
learning. Psychological Services in the Public Interest, 16(1), 3-34.
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High
Low

Pillar Scores

Grid for Determining Pedigree of an app
Playful

Deep Learning

Low Value

Shallow Learning

Low
High
Educational Context
Hirsh-Pasek, K., et al (2015). Putting education in “educational” apps: Lessons from the
science of learning. Psychological Services in the Public Interest, 16(1), 3-34.

Crystals of Kaydor

https://www.youtube.com/watch?v=Uy4naFS2lj4

Kral, T.R.A. et al (2018). Neural correlates of video game empathy in
adolescents: A randomized trial. npj Science of Learning, 3(13)

Make a Family Media Plan
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Media time calendar
•
•
•
•
•
•
•
•
•
•
•

Screen time
Free time
After school activities
Reading/homework
Family time
School time
Personal care
Meals
Physical activity
Sleep
Own category

https://www.healthychildren.org/English/media/Pages/default.aspx#calculator

Replacing screen time for children
• Choose toys/materials that allow
children to create their own fun
– Blocks
– Art materials
– White board/scribble board

• Have the child join you in activities
you do (e.g., household activities –
cooking, sorting clothes)
• Physical activities, playgrounds, walk
around the neighborhood
• Sharing videos and books

Family Media Use Plan
• Screen free zones in your home
– E.g., kitchen/dining room - Keep mealtimes tech free
– Don’t have devices in child’s room during sleep hours

• Times when devices are not used, e.g.,
–
–
–
–

1 hr before bedtime
During meals
During family time
When walking

• Device curfew

https://www.healthychildren.org/MediaUsePlan
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Family Media Use Plan
• Diversify your media: Use media in a way that promotes interaction,
connection & creativity
– Co-view/co-play (watch media with parent/adult)
• Co-viewing allows for interaction & discussion
• Younger children learn better from media, educational shows &
videos when they are co-viewed & there is parent-child
interaction
• Helps parents to stay connected with their children & teens.
• Allows parents to have better sense of how their child is
spending his or her time.
https://www.healthychildren.org/MediaUsePlan

Check out the Common Sense website
commonsense.org
Media reviews
Digital citizenship curriculum
Research
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Will the 21st century be the era of
AI-human hybrid intelligence?

Cyborgs or Centaurs for the 21st Century
Era of AI-human hybrid intelligence.

Cyborgs

Cyborg refers to anyone using technology
to increase the amount of work they can do
in a day. The human is assimilated into the
machine.
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Centaurs: Combining human emotional intelligence with
the analytical power of AI-enabled technology.

The head is always human: people do at what they excel — curiosity, creativity
and compassion. And machines do their best too: learn at scale, crunch data
and answer questions lightning fast. Both parties augment each other.

The Age of the Screen isn't going to go away;
indeed it offers all kinds of wonderful possibilities, if
it could just acquire a little more quality control. But
there is one truth, one necessary dictum, that we
must never forget: Every child should be
encouraged to read books, words on a page, for his
or her own pleasure, in his own time, dreaming his
own - and the author's - dream. There is no
substitute. None.
― Susan Cooper, Dreams and Wishes: Essays on
Writing for Children

Don’t forget about books

It’s a Book by Lane Smith
https://www.youtube.com/watch?v=x4BK_2VULCU
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It’s being talked with, not being talked at that
teaches children language -- Dr. Hirsh-Pasek

Continuing Education Credits
Access the Rehab Summit Evaluation on August 1st:
•
•

An email will be sent to your registered email address
An evaluation link will also be available on
RehabSummit.com
Once you have completed the evaluation, you can choose to print,
download, or email the certificate for your records.
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