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The wond rechnedogy comes from the Greck language,
and 1t is composcd by the wonds rechne, meaning “art,
skill, craf,” and fogio, meaning “study of.” The Merriam-
Webster Dictionary delines tochnology as “the practical
application of knowledge capocially in o particular anca™
and as "o capability given by the practical application of
knowledge.” The term can be applicd 0 any specific arca,
such us medical wchnology or information tcchnology;
however, in this chapier we arc applying it 0 the process
of human development. This chapler focuses on how now
icchnologics arc having an impact on the way children
and youth engage in cognitive, pemsonal, social, cmotonal,
physical, spirtual, and civie development.

We deline now tochnologics as cmerging digiml wools
that involve cutling-cdge developments. Mew technolo-
#ics wday come in vanous forms and platforms such as
compulcr-mediated soltware progrms, videofaudio learn-
ing instruments, mbotic building kis, clectmonic woys,
handheld and mobile devices, and scnsors cmbedded in
cveryday objocts. Mow wechnologics cun engage a chald
playving by herscll or can involve muluple children: they
cun be wsed as stand-alone deviees, connccted w the
Internet, or intcgrated into clssroom curriculum. Mew
icchnologics make possible differcnt kinds of leaming
oppartunitics, now ways for peer social inlcrmctions, and
many possibiliies for creativity, social, and cogmitve
development.

Technological devices have changed dramatically in

the past 40 years, thanks w loss cxpensive and morc
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powerful baticrics, LCDs, wuch scroons, and incrcascd
memory power. Children now have access w cell phones,
digiml cameoms, digiml book rcaders, digial media play-
o, and smart wys. As compuiers and other technological
dovices arc gotling fastcr, smaller, and cheaper, thoir usc
is bocoming more widcspread, having an impact on most
aspects of young poople’s lives (Resnick, 2002; Shorc,
20008).

Young poople wsc compulers o communicatc with
fricnds, to listen © and exchange music, W meoct now
poople, w share sworics with relatves, o organisc civic
protcsts, o shop for clothing, © cngage in c-mail ther
apy, and w find momantic partncrs, among many other
uscs (Buckingham & Willew, 2006; Lo ctal., 2009; Sub-
rahmanyam & Greenficld, 2008). Mew wchnologics arc
changing the developmental landscape for young poople
(Bers, 2010b). Children born after the carly 19805 arc
considercd digital natives., meoaning they arc a gonom-
tuon of children who will grow up nover knowing what
life was like before the Internct, ccll phones, GPS sys-
tems, DWEs, iPads, cie. (Oblinger, 2003; Prensky, 2001
Tapscou, 1998). These digitl natives arc poiscd o grow
up surrounded by current new digiml echnoelogics and
cmerging innovations we have yol o imagine.

In this chapter, we arc looking at wechnologics as the
practical applications and the capabilitics and skills resuli-
ing from these applications as thoy can promotc or hinder
child and youth development. When echnologics arc uscd

e suppert or enhance an individual working wward a
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developmenial milestone, we wse the lerm developmental
fechnodogies; thus, the major focus of this chapier is the
positive impact of new technologics on child and youth
development. However, technologics can also be used in
ways that hinder development, which will be addresscd
throughout this chapier. As with other form of cultuml
activity, the mle of wehnology in human development
cunnot be stedicd without undersianding the socioculiuml
context of its usage. Though digiml wwchnologics arc ubig-
uitous in our socicly, 1S important o kecp in mind that
only amund 1 billion of the world’s & billion people actu-
ally have noeess o those wechnologics (Pallrey & Gusscr,
200%). Sociocconomic stalws, oven when controlling for
busic Inicrnct nccess, 15 a key prodictor of how the Internet
15 intcgruted into overyday life (Hargitai, 20107,

AN OVERVIEW

In this scetion, we discuss the history of fears and con-
corns that have cxisted in socicty regarding new tochnolo-
gics. We note the ubiguitous nature of new technologics

and point o the role of now wehnologics in cducation.

Fears and Concerns

Through the centunies, the invention of all now tcchnolo-
gics has been associated with a consistent foar regarding
thoir impact on socicty, and children in particular. This
fear happened with the invention of books, movies, film,
radio, and now the Intcrnct and mobile devices. However,
wnc of the dilTercnces between the old concerns and the
now oncs is the incractive nature of digial wchnologics
(Wartclla & Jennings, 20007},

In the digiml world, children not only consume but
can also crcale content and intcmet with others (Bers,
2010k, 2010b). These incrcascd intemctivitics can yicld
potcnial benchit but also harm of children are ex poscd
curly, and many times without supcrvision, w the World
Wide Web. As children and youth spend many hours con-
ncoted and looking at a sercen for many different necds,
some rescarchers believe that there might be fundamenial
brain changes occurnng duc w reading information onling
and mpid access o mformation. The dozens of links
o click online may be limiting human abilitics 1w rcad
decply and concentrate (Carr, 20107 Small & VYorgan,
200%; Wolf, 2007).

The Amcncan Acadomy of Pediatrics (1%9%) mcoom-
mends no sercen tme (incleding wlevision, computens,
and handheld devices) before the age ol 27 however, some

products, such as Your Baby Can Ecad and Baby Einsicin
arc designod against this meommendation and may prove
problematic w child development duc 0 the incrcascd
sereon time which some rescarchers foar s impeding on
a critical developmental period (American Academy of
Fediatnes, 1999 Kascr, 2005). In addition, the American
Acudemy of Pediatries (1999) also meommends limited
amounts of screen time of “high guality educational™ con-
tent for children over the age of 2. Howcover, with no
government regulations or educator “stamp of approval,”
parcnts arc forced o rely on marketing and advertising
o distinguish “zood quality™ (Kaiscr, 2005). Parcnis and
icachers foar that with digial media, through the com-
putcr or the mobile devices, it s difficult 10 monior
and protcct children from accessing negative advertis-
ing, violent, or scxval content. Older adults are not the
only oncs who have concerns amuond cell phone usc;
83% of tcachers surveyed by the Scsame Workshop in
2008 bclieve cell phoncs have no place in schools. This
Fosponsc was consisiont cven among achers in their carly
2, who had, themsclves, grown up with cell phones
{Shuler, 200%a). The free, wide-ranging, always-on acces-
sibility provided by wols such as the Internct mean acoess
o a world of information, which s a powerul ol for
knowledge. However, this largely unregulatcd acoess also
means access o misinformation, pornographic and violent
contcnt, and communication with potcntally dangerous
people. Unlike wclevision, there is less control and mod-
cralicn over onling content (Belvins & Anton, 2008), and
those who usc the Internct must be able o critcally cval-
uale the information found online (American Association
of School Librarnans, 19498).

However, despite these concemns, digital technology
usc is widespread. Children wday . on avemge, spend more
time with digial media than cngaged in any othor activ-
ity other than slecping (Roberis & Fochr, 2008) In just
a fow deocades (the World Wide Web debuted in 1991)
billions of people worldwide have invented and adopied
digital technologics —hundreds of years fusicr than the
printing press. Furthermore, no gencrtion has vet lived
their whole lives in this digital culoee (Paliey & Gasscr,
20081 The chaldren born in the 19905 arc the fimst gener-
ation of children with access w now wwchnologics, such as
smarl phoncs and YouTube, from birth, They have their
c-mauil and social networking progmms, such as My Space,
Faccbook, and Twitcr, all in their pockes. The class of
2012 is the fisst group o come o cognitive maturity with
the now digital technologics of wday (Bucklcitner, 2004}
Young children are coming of age sumunded by now

tcchnologics that will be promincnt forces in their lives
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{I. Bemon & Bomon, 20000, A large body of interdisci-
plinary rescarch on wehnology and carly childhood has
beon conducted in the pust three decades. Efforts focuscd
on the impact of technology on children’s cognitve
and academic development (Clements, 2002; Flowher-
Flinn and Gravatt, 1993) and sociocmotional development
(Crook, 1998, Medvin, Reood, Behr, and Spargo, 2003;
Muller and Perlmutier, 1985; Shade, Mida, Lipinsks, &
Watson, 1986; Wang & Ching., 2003). Diginl natives
social interactions are fundamentally changing duc o the
uwsc of digiml wchnologics. They do not know a time
when it was common practice o send a handwritien noic
rather than an c-mail or call somconc up for a dalc, mther
than wating or Facchook-messaging them. To the digiml
matives, the “recal”™ world and the “online™ wordd arc onc
and the same (Palfrey & Gasscr, 20008).

Children spend almost as much time with digiml weh-
nologics as they do lcaming in school. lcading w an
opportunity o levermge these technologics (Shuler, 2007).
Thus, we should ask oumsclves not only what kinds of
tcchnologics young people arc using, how oficn, and
in what context, but most importantly, what arc young
children doing with these wehnologics. Arc the children
using the technologics mnoa way that is consistent with
dovelopmentally appropriate practice? Arc the tcchnolo-
gics supporting the children w cngage in developmental
tasks appropriated for thoir age?

The Ubiguitous Nature of Mew Technologies

Whether children are formally introduced w0 new och-
nologics through the adulis in their lives or just cncounter
them in their surroundings, they arc a lagge part of chil-
dren’s lives and, therclore, important o study. Currently,
753% of all hovscholds have broadband Internct acccss
{Few HRescarch Center [Pew]. 20010a) and amund 84%
of houscholds have some access o the Internet (Kascr,
200100, Individual wehnoelogical device access, however,
varics by age.

In a large-scale swdy  (Rideout, Vandewaler, &
Wartclla, 2003). parcnts reporicd children under the age
of & spending, on average, 2 hours por day with screen
media, which s the samc amount as they reporicd
their child played owside and almost three times as
much times the child spont mading or being rcad . In
addition, 93% of children ages 6 w 7 live in a home with
a cell phone (Scsame, 2007} Of children in kindergaricn
throwgh Znd grade, 19% have access o coll phoncs with
Internet conncctivity  (Project Tomormow, 2008), 32%

have access w an mp3 player, 33% have access woa

deskiop computer (Project Tomorrow, 20083, and 31%
have wceess oo lapwp (Projoct Tomorrow, 2009} In
turn, 27% of 5- w G-ycar-olds wsc these compuicns for
an averge of 50 minuics per day, using Skype o chat
with grandparcnts, watching movies and TV shows, and
playing games. o0 name a fow cxamples,

For childen and youth 8 w 18 yoars old, doviee
owncrship has incroascd dramatically in the past 5 years.
OF 8- w [8-year-olds, 76% own an mp3 player (up from
18% in 2004}, 66% own a ccll phone (wp from 3%% in
2004), and 29% own a lapwop (up from 2% in 2004
(Baiscr, 20101 For 18- w0 34-year-olds, 95% own a ccll
phonc, 37% own a deskiop, 70% own a laptop, 74% own
an mpd player, 63% own a gamec console, 3% own an
c-reader, 3% own a tablet computer, and 1% did not own
any of the devices (Lickuhr, 2011

A gap i compuicr access has developeod, however,
botween African American, Latinoe American, rural housc-
holds, and Cawvcasian howscholds. This phenomena, oficn
called the digital divide, mfoms w the difference in
arocss o now lochnologics across different sociooco-
nomic, cultural, and geographic groups in Amcrica. While
7% of Cavcasian adults accessed the Inicrnct in 2010,
only 83% of Latno and 66% of Afncan Amcrican
adults went online (Pow, 20011}, This diffcrence could
be duwc o the mic of boadband Inicmet conncctions in
homes. Only 43% of Latino howscholds, 30% of rural
howscholds, and 52% of African Amcrcan houscholds
had brondband access in thoir homes, comparcd w 63% of
Cavcasian houscholds. In addition, in 2000, 35% of Cau-
casian aduls owned a ccll phone, comparcd 10 9% of
Afrcan Amencan adults and 76% of Latne aduls, Con-
trolling for factors such as level of cducation and income,
however, the usage differcnees disappearcd, meaning, the
divide appears w have more w0 do with sociocconomic
status than with cthnicity (Few, 2001,

1.5, Consus roports back up this hypothesis. Consus
data has shown compuier ownemship for children ages 3
to 17 s corrclated with howschold income. [n 2003, 60%
al hoemes with a $20000 per yoar income had a com-
puter versus 90% of homes with an income of 580,000 or
more. Furthermore, children from higher income housc-
holds were more than twice as likely vs children from the
lowest income houscholds 1w use a computer o compleic
homework assignments (Roberts & Fochr, 2008). Incroas-
ingly, Internct conncctivity for these groups, and poople
across the globe, comes in the form of mobile wwchnolo-
gics (Shuler, 2000a). In the United Swaics in 2010, despic
differcnees in cell phone ownership among those groups,
41% of Alrican Amcricans, 31% of Latinos, and 29% of
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Cawcasians accesscd the Internet from their mobile phone
{Fow, 20011}

The U.5 Government understands the necd 0 decroasc
the digital divide. The Matonal Broadband Plan, which
began wnder the Clinon administmtion and continwcs
under President Obama, would make high-speed Inicr-
nct available w 98% of Amcrncans, This plan would give
rural arcas acccss o tho Intemct, cnabling rurml busi-
ncsscs 0 roach customers, giving familics and studenis
access o the resources the World Wide Web provides, and
cnabling law cnforcement o access statc-of-the-art com-
munication twols (www bmoadband goviplan). However,
some rescarchers argue that simply providing acccss s not
cnough; it is also important © wnderstand the social con-
ext of wse (Palfrey & Gasscr, 2008; Zillicn & Hargui,
200

Oine large study of children (Jackson cral., 2008 found
African American boys were the loast micnsive uscrs
of compuicrs and the Internct; however, both African
American and Cavcasian boys were the most inlcnsc uscrs
of videos games. In contrast, African Amencan fomales
were the most intense uscrs of the Intornet, and females,
purticularly African Amcrican fomales, were the most
intemse users of cell phoncs. This study also found Alrican
American children, both males and foemales, were morc
likely to scarch lor rehigious/spiritual information online
than any other group.

Foraduls, the most popularacuvitics online arc c-mail,
using a scarch cnginc, and looking wp hcalth informa-
tion (Fow, 2000b). For wens, online blogging has actu-
ally decrcased in populanty (14% in 2000 vemsues 28%
in 2iH6), while blogging for adulis has remaincd sicady
at around 10% (Pow, 20010b). For thosc who accoss the
Intcrnet, 73% of cons and 47% of adules use social nci-
working sitcs. Popularity of thesc sites varics by age and
race. While young adults and older aduls have almost
cqual use of Facchook (71% vs. 75%), younger adults arc
much morce likely 0 have a My Spuce page (66% vs. 36%)
{FPow, 2010b). However, this is for the gencral popula-
tion. Rescarchers have begun o look closer at the uscr
makcup of both Facchook and MySpace. Although they
have roughly cqual unigque visis in 2009, Facchook tended
o attmct wsers with higher sociocconomic status and morc
Cuvcasian uscrs than My Space (Boyd, 2008,

In 2009, 8% of Intcrnct wsers aged 12 1w 17 uscd
Twitcr, which 15 the same for virual worlds Tor this age
group. This vse s much less common than loxt messaging,
which 66% of ccns this age participalc in, or scarching for
nows and political information online, an activity in which
62% of 12- w 17-yoar-olds participatc (Pow, 2000k).

In 2000, according w a study of 1,200 howscholds by
the Entcrtainment Softwarc Association [ESA] 67% of
American houscholds played video games: 64% of parcnis
bclicved that games wore a positive part of their children’™s
lives, and 48% of parcnis played videogames with their
kids at lcast once por weok (ESA, 20000 The wrm video
gomes, as i s used here, refoms o software supportcd by
any ypc of computer, console, mobile or virtual platform
that involves intcraction with a user interface 10 goncralc
visual feodback on any display by manipulating an input
dovice, such as a game controller, joystick, keyboard,
OF MOUsE,

Games arc goal-dirceted and competitive activitics con-
ductcd within o framework of agreed rules. This ample
definition makes room for differcnt genres ol gamcs:
ludic games, in which players win by mking action and
dovoloping stratcgics; narmtive games, in which play-
crs solve conflicts by choosing differcnt paths of action:
and simulations, in which plavers can obscrve cmerging
bechavior pattcrns o undcrstand how o particular system
functions in dilffercnt circumstances. Playing games might
involve mcing, solving puzzles, doing sports, cngaging
in action and adventure, playing with rhythm and music,
developing stralcgics, partcipating in simulations, fight-
ing, fimt-pemson shooting, or mleplaying. As of 20049, the
best-sclling vidoo games were sport games (19.6%) and
action games (1%.3%), followed by family entcrtminment
(15.3 %) and shooter games (12.2%) (ESA, 200100, The wp
games sold for familics were the Super Mano Brathers ™,
scveral Wil games such as Wi J"Ju}r'E' and Wi Sp‘JrL\.E',
The Sims, and World of Warcrall (ESA, 2000). Somc of
the most popular games for children arc music games such
as Guitar Hero™ and Rock Band®.

A 2010 nationally represcntative survey ol 2,002 3Ind-
through 12th-grade stwdents donc by the Kaiser Famaly
Foundation on children™s media use found o significant
increasc in video gaming over the past 10 yoams, from an
average of 26 minutes daily in 1999 10 49 minutes in 2004
and 73 minuies in 20048 Accornding w0 the Kaiser roport
(2018, this incrcasc appears o be largely a Tuncuon of
the growing wsc of handheld devices for game playing. Cn
any given day, 60% of young people play video gamcs
and spend an average ol | hour and 13 minoies at it Video
game playing peaks among 11- o 14-year-olds, cspeclly
for console playing. The Kaiscr report found that just as
children begin 1w make the tunsition ine adolcscence,
their media use caplodes (Kaiscor, 20010).

There remains o substantial difforcnce between boys
and girls in console video game playing, with boys spend-

ing an averuge of almost an hour o day playing and
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girls just wnder 15 minues. However, contrary o the
public perecption that medi wse displaces physical activ-
ity, young poople who arc the heaviest media vscrs report
sponding similar amounts of ume cxcreising or boing as
physically active as other young poople their age whoe arc
not hoavy media vsers. While levels of physical actvity
do vary by age and gender, they do not vary by time spent
using media (Kaiser, 20007,

Croly a fow yoars ago gaming was mostly viewed in the
bost-cuse socnanio as a wastc of ume, and most commonly
as a risky actvity that might loead w antsocial bohav-
ior, aggression and violence, as well as reinforced gen-
dor stereoty pos (Griisscr, Thalemann, & Griffiths, 2007
Mational Instituie on Media and the Family, 2008). Mo
rceently, a growing body of rescarch s strting w focus
on “scrious gamcs” that might have o positive impact
in young poople (Squire and The Games-w-Rescarch
Team, 2003). For cxample, there s an incrcasing intcr-
ol and cxpertisc in developing scrious compuicr games
for promoting health (Kate, Cole, Bradlyn, & Pollock,
2008 Licherman, 2001 ), cducation {Gee, 2007 ) and civic
cngagoement (Bers, 2000b)

The 2008 Fow Inernet & Amcrican Life Project’s
report fownd that 44% of youth play games that cach
them about o problem in socicty, while 32% play games
that cngage them in thinking about morl and cthical
isucs, The report also suggests that yvouth who have
these kinds of civie gaming cxpericnecs arc more likely
o ko civically engaged in the offline world, and arc also
more likely w go online 1o get informaton about current
cvents, ry o persuade othors how w0 vole 1o an cloctuon,
become commitied w civie participation, and msc moncy
for charnty.

Although public debate olien frames video games as
cither good or bad, rescarch shows that the context in
which the video games arc played and the content ol the
video games maticr more than the amount of play tme.
Some video games might promote prosocial bohavior
and cognitive problem solving. while others might hinder
it. Video games offcr the opportunity 10 bring civie cdu-
cation back w lifc by cngaging voung poople in sim-
ulations of polical processes and immemsing them in
cxporicnecs in which making civie-bascd decisions is
highly rewarded (Bers, 200100}, For example, rescarchers
such as Barnb and Squire (2004) have studicd the posi-
tve learning impact of playing the hisworical simulation
game Civilimtion. Although video games are popular,
virtwal worlds arc becoming the most mpudly  growing
third places for children in clementary school Inoa 2008
report published by the Associaton of Virteal Worlds,

approximately 110 virtual wordds arc catcgonzcd for kids,
L1535 for tweens, and 140 for tcons (Assoction of Vie
toal Worlds, 2008). As of the sccond quarter of 2008,
the largest virtval world for adults {over age 200 had
13 mullion registered wsors, while the laggest for children
had %0 million wsem (KAERD Reoscarch, 2008). Virtual
warlds such as NMoopos (www noopots.com) arc designed
for children & w12 years old, They can crcate their own
Meopot by choosing it spocics, gonder, pomonality, sct
up his or her own shop, feed them, and look aficr them,
as well us communicate with othes, play games, and
croate thoir own Web pages. Children can also submit
contcnt for the weckly cloctronic nowspaper called The
MNeopian Times and participate in a pocr-bascd Meoopois
community. Children croate arufacts and masier now
skills. As of Auvgust 10, 2008, 237,138,604 Mcopots had
boen croated.

The cMarketer report found that 24% of the 34.3 mil-
lion U5, child and wen Internct usors visited virtual
worlds once a month in 2007 this number was up 1w
4% in 2008 (Williamson, 2008). As an cxample of the
incrcasing popularity of virtwal worlds for children, the
site Webking incroased s visits by 1141% in o yoar
(Prescou, 2007), from less than 1 million w0 over & mil-
lion (Tiwarn, 2007). Club Penguin doubled in size, from
L% million w 47 million visitors (Shorc, 2008, This
popularity, however, is relatcd 0 commercial cndoay-
ors. For cxample, Club Penguin was acquircd by Dis-
ncy. the popular Webking animals come with a code
nccded W enter the virtual world, and the Brate fush-
ion dolls arc sold with a USH key necklace so the child
can unlock the Be-Bratzeom wvirtwal world (Beals &
Berm, 2OHY).

Cell phone use s quickly bocoming ubiguitous. Morc
than half the world’s population owns a cell phone. Chal-
dren under 12 arc the fustcst-growing group of mobile
technology wsers  (Sholer, 200%a). Between 2005 and
208, mobile deviee ownership among children ages 4w
14 doubled (NFD Group, 2008). Cell phoncs are cheuper,
casy o mnsport, and casicr w repair than traditonal com-
putcrs, which has led 1w their mpid growth in countnes
outside the United States. Whereus Amcncans tond o own
muliple devices, many other countrics usc ccll phones
exclusively for their Inernct access (World Economic
Forwm, 2010},

With ccll phoncs come apps (mobile applicatons).
Almost hall of the 100 best-sclling apps for smartphones
(47%) in 2008 wore designed for preschool and cloemen-
tary aged children; by Aprl of 2004, there wore alrcudy
21000 app gamcs for young children comparcd o just
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a couple hundred for Mintendo D5 or Playsatoen PSP
(Shuler, 2009b). Thirty-five porcent of apps arc aimed at
preschool aged children and, of the wp 23 apps. over half
arc designed for the preschool age group (Shuler, 2009).
The most popular arcas arc carly litercy, forcign lan-
guage, and math, and the apps cost between 99 conts and
£299. The low cost of these apps and the widespread
availability of mobile devices make apps o key arca of
development for educational material in the coming yoars
{Shuler, 200%; Shuler, 2009b).

Fopular apps for adulis arc cnicrininment based (games,
food, spors, tmvel) and provide imformation (news, dirce-
tivns, weather): however, only 353% of the U5, adult
population has o cell phone with apps (44% of 18-29 year
olds). Cell phonc wsers are more likely w mke o pic-
ture {T6%), scnd oxl messages (72%), wooess the Internct
(38%), or scnd c-mail {34%) (Pow, 2010c).

Mew Technologies in Education

During the last 30 years, the mle that computcrs and other
compuicr-bascd lechnologics play in cducaton has grown
dramatically. Koschmann (1996), bormowing from Kuhn’s
notion of scientfic pardigms, wdenuficd four major
puradigms in the evoluton of the realm of cducational
lcchnology. Bach of these pamadigms contains differcnt
pedagogical and methodological approaches w0 conccive
and intcgrale compulcr-bascd lechnology in the icaching
and learning proccss. However, cardy promiscs within
cach paradigm regarding educational echnology™s polcn-
tial 0 reshape and rclform the cducational sysiem sull
remain unfulfilled.

The carlicst paradigm in cducational technology was
called computcr-assisted instructon (CALY, Koschmann
(1996) marked the arrival of this pamdigm with [BM s
release of the program Couscwriter | (Suppes & Macken,
1978) in 1960, This program allowed cducators 1w crcate
digital instructional aids —even if the educators had -
e knowledge of progrmmming. These applications filled
the specific nocds of the classroom as idenuficd cither
by the wachers or by the designers of the CAlL appli-
catiens. In cssence, CAL programs allowed educators 1w
cxilcnd themsclves by wsing computcr softwarc as an
aid o wach children through progruommed instroction
(Koschmann, 1996).

The basis of the CTAl paradigm rcsicd on the con-
copt that the mlc of a wacher was “w acquire formal
knowledge, find cfficicnt ways of shanng i, and deicr-
minc whother pupils have learned what was  mught”
(Cuban, 1993} Most of the cducational technologics

dosigned with the CAl paradigm served as o now medium
for the prescntation and the delivery of information w
studenis in the form of dnll and pracoce. Within the CAl
paradigm, developers of new cducational wchnology wore
the lenses of bochavionsm and belicved the cffcctivencss
of a technology was sitwated in it instructional cfficacy
(Koschman, 1996),

In the carly %705, the pamdigm of inclligent wioring
systems ('T5) emerged in the CAl-dominated ficld of cdu-
cutional technology. The shift resulied from rescarchers
in the ficld of artficial inclligenoe migrmtng inio the
doveloping world of cducatonal technology (Wegner,
19871 a shift which brought & more cognitive approach
o the behaviorist-dominated ficld. Information process-
ing theory, the foundation of arificial iniclligence, held
that problem solving was a method of detcrmining three
things: (1} the nitial s of the lcarncr, (2) the goal
stalc for the leamcr, and (3) the sieps or oporations
required 0 move the lcarncr from tho mitial smic w

the goal statc (Koschmann, 1996} Just as a skilled cdu-

cator could modilfy a lesson plan 0 fit the necds of

an individual student dunng a onc-on-onc scssion, [TS
rescarchems aimed at ercating cducational software that
adapted itscll w the uscr. Unlike swtc CAl applica-
tions, ['TS cducatonal software incorpormicd an intcme-
tive componcnt, with cach student rocciving a diffor
cnt type of instruction bascd on skill level and abil-
iy, As the foundation of the ITS pamdigm. designers
bolicved that a high lovel of instructional competcnce
was ntamount W the svccesslul wse of an cducational
tcchnology.

The third paradigm, which Keoschman (1996) identi-
fics ws the Logo-as-Latin pamdigm, is firmly bascd in
the comstrctionis! theory of learning developed by pio-
ncer Scymour Papert. To remind readers of the Piagouan
roots of his philosophy, Papert coincd the term “constroc-
tionism,” replacing the *uv™ of “constructivism”™ with the
“tion” o stress the importance of constructions in the
world, most specifically in the compuicr screcn, o sup-
port the comstruction of knowledge in our heads. Papert
was o mathocmatician and an cxpert in artificial inielli-
genee who worked with Piaget and carly in the 1960
bclicved in the potential of the computcr for helping chil-
dren lcarn now things in now ways (Papert, 1980}, Arthe
time, given that computers were big cxpensive machines
that required advanced mathematical skills, it wasn’t so
cleur that Papert’s vision would one day be realized. How-
cver, in 1967, bascd at the MIT Anrificial Inclligence
Lubomtory, he led the wam that developed the limst pro-

grumming language lor children, Logo, 10 immerse them
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in the joy of math land. Logo, a child-fricndly version
of the progrmmming language LISP, allowed children w
manipulatc a wrtle on the computer sercen o follow their
instructions and dmw goomctncal shapes. In the process,
they explored in a fun way concopls of goometry, vari-
ables, and recumion, while thinking about their own ways
of lcarning.

Constructionists asscrt that computers are powerful
cducational technologics when used as wols for support-
ing the design, the construction, and the progmmming
of pemonally and cpistcmologically meaninglul projocis
(Bem., 2008; Ecsnick, Bruckman, & Martin, 19%96). Con-
structionism is situated in the inellectual trajoctory swrcd
in the 1960ks by the MIT Logo Group, under the dircction
of Scymour Papert, based fimst at the Artuficial Inielligence
Luboratory at MIT and laterat the MIT Media Labomtory .
Although the Logo Gmoup members held many different
rescarch agendas and goals, the collecuve vision of the
group rested primarly on at least four major pillars.

First, the group belicved in the constructionist approach
o cducation. Bascd on Fiaget's (1928) constructivism,
FPapert™s theory of comstructionism cmphasizes the need
for tcchnological covirenments w help children loarn
by domng, by acuvely inguinng and by playing. The
inlcraction with the echnological matenals amwnd them
provides children with the opportunity o design and make
meaninglul projocts o share with a community.

Sceond, the group understood the importance of objocts
for supporting the development of concrcte ways of think-
ing and lcarning about abstract phenomena. In this con-
texl, computers acguircd a salicnt mle as powedul wols w
design, ercate, and manipulaic objccts in both the real and
the virtual wodd. The group covisioned this wchnology
cxisting not only in the form of corent deskiwop com-
puters, but also as tny computers embedded in LEGO®
bricks that could be programmed 1w move and respond
o stimulus gathercd by twwch or light sensoms (Bom,
FPonte, Juclich, Vier, & Schenker, 2002; Martin, Mikhak,
Resnick, Silverman, & Borg, 2H0).

Third, the group valucd the nouon that powerful idcas
cmpower the individual. Powerful ideas afforded individu-
als mow ways of thinking, new ways of putting knowledge
o wse, and now ways of making pemonal and cpiste-
molegical conncctions with other domains of knowledge
(Fapert, 2000, Constructionists cnvisioncd the computer
as a powerful carner of now idcas and particularly as an
agent of cducational change. Computers allowed wsers w
take on differcnt reles in the cducational sciting, moving
pust the tmditional position of cacher vs the producer of

information and stwdent as the consumer of infommation.

Fourth, the grmoup cmbmced the premivm of scli-
reflcction. The best lcarning exporicnces occur when
individuals arc encouraged w explore thoir own thinking
process and thoir intellectual and emotonal rlationship
o knowledge, as well as the porsonal history that affocs
the lcarning ox pericnee. Constructionism viewed the pro-
gramming of a computcr as a powerful way 0 gain now
insights o how the mind works and learns. Following
the constructionist tradition, scveral programming lan-
guages for children have been developed over the yoam
(Bers & Horn, 20107,

For example, onc of the most successful oncs s
Scmich, a frec graphical progrmmming language also
developed by mescarchers at MIT (Resnick ot al., 2009
Since the launch of Scrch in 2007, more than 2 mil-
lion people have downloaded the softwarc. There 15 a
wibrant onling community thupfscrmtch.mitedu), where
stwdents armound the world share more than 13000 now
Semich projocts cvery day. With Scratch, students can pro-
gram thoir own inlcractive storics, gamcs, antmations, and
simulations. By snapping wgcther graphical progmmming
blocks in Scratch, children can ercate a story with charac-
ters that dance, sing, and interct with onc another, or they
can crcate an interactve birthday card for a fmend. In the
process, children lcarn important icracy and mathcmat-
cal concepts, and they develop valvable problem-solving
skills (Kesnick, 2007h).

Papert’s constructionism  bocame widesprecad in the
world ol cducation in 1980 with the publication of his
pioncering book Mindstorms: Children, Computers and
FPeaverfid fdeas. In Mindstorms, Papert (1980) advocaed
for providing children with an opportumity o bocome
compulcr programmens as a way o lcarn about math-
cmatics and, morc importantly, o lcarn about learning.
FPapert argued that Logo, or the language of the wrile, was
an casy and natwral way 10 cngage students in program-
ming. Logo allowed students o actively croate artifacts
in a process of discovery-based  lcaming—a  process
dircetly aligned with the cognitive comstructivist model
of learning (Papert, 1980}, Although Papert was one of
the key rescarchers involved in the fimt implemenmtions
of Logo, the benclits of programming. in Papert’s view,
wonld cxtond far beyond the wordd of Logo. Through the
process of designing and debugging computer programs,
stwdents would develop n moacognitive approach wwards
problem-solving and lcarning.

The fourth and most meently developod paradigm,
compuler supportcd collabortive lecarning (CSCL), shifis
the view of the process of cognition as rosiding within

the hecad ol onc individual w the view that cognition
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15 sitvated within a particular community of lcarning or
practice (Lave & Wenger, 1991 Thercfore, cducational
lcchnologics designed  within this paradigm ke scn-
ously the noed w provide waols for community building
and community scaffolding of lcarning. The contributions
from the ficlds of sociology, anthropology, and linguistics,
along with the work donc by nco-Fiagetans and socil
constructivists, creatcd the school of thought that con-
structed cducation as cascntially a social process (Ernest,
1995). Additionally, the VWygowskian thcory of coltural-
fisterrical pavohedogy (van der Veor & Valsiner, 1991) and
the thoorics of sitwated cognition resulied in the vse of col-
laborative lcarning as the underlying theory of istruction
for the CSCL purmdigm (Brown, Collins, & Dugud, 1984,
Lave & Wenger, 1991 Kogoff, 1994). This podagogical
switch occurmed concurrently with the fast-growing uscs of
the Internet in cducaton and the development of differcmt
virtual learning communitics.

The four pamdigms identificd above summarize the
stule of the art of cducational wehnology and the differcm
approaches mken with regard w theornics of lcarning, ped-
agogical stances, rescanch questions, and notons of what
constitules ovidonee of success. Despite all four paradigms
proposing. cach in is own distinet way, the advent of
compuicrs as major agents of cdecational reform, neow
lcchnologics entered the classrooms withowl noccssarily
producing the expocted owtwomes. Too quickly the wch-
nological twols became “oversold and underuscd”™ (Cuban,
2001 While thesc waols have the potcntal © enhance
lcarming, Papert (1987) meminds us of the dangems of
falling intw the wehnocentne fallacy, the assumption that
lcchnology By itself can produce changes. Meow wals
cnocompass only onc of the many clements of the socl
and cultural context in which learning occurs, [t s naive
o oxpect the ontire sysiom o change with the introduction
of 4 now, singular clement.

The wchnocentric fallacy wined the pust of cduca-
tivnal technology and contnues 1 saturaic the prescnt
For example, rescarch found that, despite the large invest-
ment mationwide in now cquipment, most of the computers
“end up being souped-up typowriters” wsod in unimag-
inative ways (Cuban, 2001) Teachers arc poorly pre-
purcd 1o effcctvely inlcgrte wchnology into curriculum
or e rethink curnculum in light of emerging technologics.
These problems arc duc in part o a technocentne approach
that puts o much cmphases on the acteal wcchnology and
oo little on the conditions where the wechnology will be
uscd. Making 1t possible for cducators and children o wse
compuicrs oxprossively and in creative ways involves not
just the deployment or development of now wols, but also

a fmmowork o provide social support for lcarning and
now supporting structures at both the micro und macro
levels of the cducational systicm (Bom, 20008,

POSITIVE TECHNOLOGICAL DEVELOPMENT

We now focus on the positive uses of wchnologics for
child and youth development. Following the positive tech-
nological development (FI'D) framework (Bers, 2000,
2000k, 2012). this scotion organizes the different Kinds of
tcchnology-mediated bochaviors that young poople cngage
in throughout their lives. FTD is a fmmeowork that guides
the design of wehnologically rich cducational programs
for children and tcenagem; however, in this chaper it
will be uscd w clucidale the role that cchnology can
play in supportung positive youth development The fol-
lowing scctions focus on six bchaviors that arc supported
by the usc of new tochnologics and provide cxamples of
how those play ot diffcrently throughout the develop-
mental span. As technologics constantly change, there s
a neod of a fmmowork o conceptualize what s unigque
about the potcnual of developmental wwchnologics w
cngage children and youth in positive behaviors. These

tcchnology-medintcd bohaviors arc:

+  Comfent creafion . Through progmmming languages or
compuicr applications that cngage wscrs in working
with ext, video, audio, graphics, animations. Through
the process of crcating digital content, children also
develop technological fluency by lcarning how o solve
problems in the technological word,

« Creativity. The ability o transcend imditional ideas,
rules, paticrns, relationships, or inlcrpretations and o
croate and imagine onginal new idcas, forms and meth-
ods using now echnologics. Most constructionist wols
that support content croation also support croativity.

Cheices of conduct . The opportunity o make choices
about our behaviors and actions in the digital world
and caipericnce 1y conscquences helps us shape a
moral compass that guides the wse of technology in
responsible ways.

« Communication.  The  process of  inerchanging
thoughts, opinions, or information by using tcchnolo-
gics. Meow developments on socianl media promotc now
ways of communication,

+ Collaboration. The opportunity 1o work with others
and o willingly coopertc wwands a shared wsk. Most
tcchnologics that support collaboration also provide

ways for poople w connecct and communicale.
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o Crowmmonidty building . An active stance wwards using
tcchnology v cnhance the community and the quality
of relationships amongst the poople of that community.

Content Creation

The noton that children can create digital content was first
advanced by Papert’s constructionism in the lawe 1970s
(FPapert, 1980}, Constructionism claims that children loarn
boticr when making their own projocts, constructing their
own ideas, and designing their own solutions © problems.
Thercfore, rescarchers have developed a vanety of com-
putational wals w support and avgment the playful design
of “objcets o think with™ (Kafar & Besnick, 1996).

Early on, constructionism focused exclusively on using
programming languages as onc ol the most ox pressive
ways o crcale digital content. Following the Logo tradi-
tion, authonng systems and programming covironments,
both software and hardwarc, invile childen o bocome
designers and programmers of personally and cpistemo-
logically meaningful projects (Resnick ctal., 19%6). Whilc
Loge grew from Papert’s love of mathcmatics, other
constructionist progmmming sysiems cngage children in
learning about complex sysicms (Kesnick, 19941 cncour-
age poor learning and collabortion in virtual communi-
tics (Bruckman, 1998); promotc storyiclling skills and the
cxplomtion of cultuml identity and moml values (Bom,
1998, 2001 ); and cngage children in cnginccring by mak-
ing their own robots (Bom, 20008; Bems ctal., 2002; Martin
ctal., 2000); Hogers & Porlsmore, 20004,

Most reeently, the Scratich programming cavironment
was developed by Michel RKesnick and his Lifclong
Kindergarien group at the MIT Media Lab. Scmch makes
it casy o crealc inlcmctive storics, games, and simula-
tions by snapping wgother digital programming clemeonis
or blocks, us one would snap wgether LEGO® bricks or
puzzle picces. Those projoots can then be shared with an
active online community consisting of morc than 2000 000
rcgistorcd members. In the process of creating and sharing
projects, young poople learn core computational concepis,
while also lcarning important stratcgics for designing,

problem solving, and collaborating (Resnick ctal., 2009}

Digital Literacies

While the constructonist tradition puls programming al
the center of the children™s content creation, a differ-
cnt group ol rescarchers and pracutionems, alse concomned
with providing opportunitics for children w crcale con-

tcnl, focuscs on now digital litemcies (Buckingham, 2003;

Buckingham & Willew, 2006; Coim, Knobel, Lankshear,
& Lew, 2008). This approach is an exitension of the media
lneracy work started in the Unitcd Statcs in the carly 20th
contury with the study of film as an active process of con-
sumption, rmather than a passive onc (National Association
for Media Literaey Edwcation [MAMLE], 2004,

Throwgh the process of content creation, childen
develop competence regarding 21st-contury skills such
as digiml liemey (Ba, Tally, & Tsikalas, 2002: Karl-
strom, Cormtto-Pargman, & Kousson, 2008; McMillan,
1996). The wrm 2 {s-cenfury lferncy meoans conncct-
ing digital dots across medivms, including arcas yet w
be developed (Joncs-Kavalier & Flannigan, 2008) and
gaiming skills in arcas beyond the imditional subjocts of
reading, writing, and anthmetic. The 21st-contury skills
include litemcics in media, information, and communi-
cation technologics; in global awarcness; and in finance,
busincss, cntreprencurship and civie engagoement {(Wang
ctal., 2010

Scholars of new digital licmcics suggest that with the
advances ol social modia applications, knowledge of com-
puler programming 15 no longer nocessary. Youth can
cngage in other forms of content creation practices, such
as instant messaging, blogging, making a Web site, creal-
ing and sharing music vidoos, podeasting and vidoocasi-
ing. working with images and photw sharing, participating
in online discussions, c-mailing, wsing online chat, and
creating and sharing digital mashups (scc Black, 20H08:
Coire, 2003; Goe, 2007; Jonkins, 2006; Kist, 2007; Lanks-
hear & Knobel, 206}

The definition of digital literacy also varies. Digial
licrmey has been described as a broad mnge of wpies of
understunding, using seveml differcnt labels: compurerfi-
eracy, informalion {iteracy, even comperacy, (MeMillan,
1996) o torm based on Papert's lefteracy  (Karlstom
ct al, 2008). Digiwl licracy has also been delined as
the habits childen dovelop o use digiml wwchnology for
enlertainment, socialization, fun, and cdwcation (Ba, Tally.
& Tsikalos, 2002) or as o servival skill that includes
more than just the ability w wse digital wechnologics
corrcctly. Bsho-Alkalai’™s frmmework also includes cog-
nitive and cmotonal components of digiml hicrcy (Avi-
ram & Eshot-Alkalai, 2006; Eshor-Alkala, 2004; Eshet,
20H5), in particular those wsed for communication and
collabomtion.

Use of digital woels for contont ercation vancs by age.
The most powerful way in which children can usc now
technologics is o creale pemsonally mcaningful projocis.
In the same way that young children use paintbrushes and

clay w make art projects, now technologics provide a now
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medivm o add imcmctvity o their crcations. Children
and youwth of all ages wse digital camems and voice
reoorders o croate thoir own movies, storics, and slide
shows (Ching, Wang, & Keodem, 2006). Young children
cun lake advantage of now wuch-sercen inerfaces, which
arc more uscr-fricndly for litde fingers {and for vniversal
access for those with disabilities) than a keyboand and
mousc (Holzinger, 2003). And children can vsc onc of
the muny drawing and paint apps now available for wuoch-
serecn lablet computers and phones.

Although young children are not expocted w be devel-
opmentally rcady w engage with sophisticated progrmm-
ming tools, rescarch has shown that, when prescnted with
developmenially appropriate interfaces, children as young
as 4 years old can use differcnt technologics w make
thoir own projocts come alive (Bers, 2008; Bers & Homn,
2010, Bers ot al., 2006; Johnson, 2003}, Children arc not
mercly consuming information twchnology: they wke an
active mle in creating, manipulating, and disscminating
information {Bemon, 203

Oilder children and youth, as they gain avtonomy with
digital devices and devclop the wse ol language, starn
accessing digital media that requires the use of languagc
o crcale contenl. In addition, these children and youth
may usc the rsource of the Internct 0 tcach themselves
how o creatle new digital content 10 share online; they
arc porsonally moetivated w learn in order o cxpress thom-
sclves onling in forms of Web sitcs, blogs, or just changing
the color scheme on their profiles (Livingsion & Bovill,
2001 ). Twao-thirds of iens who arc online have engaged in
some form of content creation (Lenhart, Madden, Macgill,
& Smith, 2007} YouTube 1 Hooded with videos of chil-
dren and tecns showing ofl thoir @lonis—whether it be
music, acting, comedy . remixing, or how-o vidoos, There
arc over & billion videos on YouTube, Teens aged 15w 19
make up 17% of the viewers, and 17% of these lcons gon-
crale their own content (Chaw, 20009, Youth also crcalc
blogs around thousands of wpics and contribule v com-
munitics contored on thoir passions. Reports have claimed
up o 32% of all blogs arc maintncd by tccns aged 13
o 1%, while others report 3% 1w 40% of blogs arc main-
tained by children and youth under the age of 20 (Hulfaker
& Calven, 2006).

One example of kon-gencmicd conlent is fan licton,
where youth cxpand on cxisting storics by crcating their
own storics using popular chamcters (Jenkins, 2006), such
as those from Janc Auston novels, Horry Potter, and
Star Trek (Black, 20M8). Howcver, this form of con-
lent ercation s producing its own 21st-contury probloms,

with argumcnts over the legality of wsing iniclloctual

property for purposcs of writing fan ficton (Jenkins, 2006)
or creating “remines” of cxisting conlont (using wornds,
photos, videos, cte.) (Diakopoulous, Luther, Medynskiy,
& Essa, 2007; Palfrey & Gasscr, 2008). Conlent cre-
ation is also happening in mobile phone devices, as well,
with wols like Google App Inventor (hipdfappinventor
googlelabs.com) that enable children, youth, and adulis
o ercale their own apps.

Content croation has o dark side, however, While,
historically. there has boon concern over youth cxposurc
o online content gonerted by othems (o2, pornogmphic
images), the populanty of social nctworks, blogs, and
silcs like YouTube have now made it possible for youth
o create therr own negative and problematic content
{Boyd, Kvan, & Leavit, 20010, This content mnges from
the distribution of gang fight videos on YouTube o the
crcation of social networks around sclf-injunious bohaviors
such as anorcxia and cutting (Bovd ctal., 20011

While gang fighs and scli-injunious bochaviors have
been wnfortunate componcnts of yowth subculture for
yours, there is concern around making this content casily
acccssible on the Inernot (Wilson, Pecbles, Hardy, &
Lin, 2008}, On onc hand, the Internct makes 1l casicr
o find this problematic content. On the other hand, the
Intcrnet can bocome a mesource for helpful information
and a way w0 rcach oot o wens with these isswcs. While
most regulation at this point focuses on consoring this wypo
of content onling, 1t s imporant © understand and reat
the underdying cavses ol this behavior (Boyd, Kyan, &
Leavit, 2001).

Creativity

Mew tcchnologics that offer opportunitics o create con-
icnl, make projects, and develop new skalls also promote
crcativity. The creativity supporicd by these technologics,
and that the FTD framework refers w, has o “linle ¢ —it
15 cveryday croatvity amd refers w overyonc™s polcatial
o create and imagine in onginal wavs, as opposcd o
Creativity with a “big C7 of significant geniuscs such as
Einstein or Mozart (Sawyer, 2006).

Despite carly worries that computers might stfle cre-
ativity {Cordes & Miller, 2000; Oppenhcimer, 2003),
rescarch has found that when vsed well, open-cnded con-
structionist type of software can actually help creatvity
o bloom (Clements & Samuma, 2W3: Resnick, 2007).
Mitchel Resnick prescnis a vision of how children might
usc compulcrs in @ creative way, “morc ke paintbrushes

and less ke levisions, opening now opportunitics for
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children w playfully cxplore, ciperiment, design, and
invent” (Kesnick, 2006).

Computers can be progmmmed so they can be any thing
o anyonc, Wbking on a “thousand forms™ for a “thou-
sand functions™ and appeal o o “thowsand @ses™ (Papert,
19800, This s the power of digial cchnology as an
cxpressive ol Mew technologies that intcgrie multime-
dia wols allow children 0 gencmic now ideas and ox press
thom in innovabive ways. Using basic computer progrims
such us Microsolt™ Paint or PowerPoint afford children
opportunitics o draw and manipulatc objects and picturcs.
For example, when a 4-yoar-old wses KidPix w croac
a story, animaltes the chamclors with motion and music,
and then presents a slideshow w her parents, or when a
F-year-old vscs the CHERFP (Bems and Horn, 2000) robotic
programming language w0 make animals that can dance
and move around in scarch of food, wechnology is oponing
a door o croativity (Bors, 2008; Johnson, 2003). By com-
bining recyclables and mditonal art materials with wwch-
nological components, young children can mke a mhotc
basc and turn it into anything they want; from a monstcr
truck 1o a kitty cat w a flower for an interactive garden
(Bors, 2008; Boms ot al, 2002; Kusk, Resnick, Borg, &
Pozalla-Granlund, 2008). BEobots arc not just already-made
creatures such as Wall-E and K2D2: mbotics can be a
creative play space for storyiclling and sclf-cx pression.

Information and communication technologics can also
mncile creativity (110 Berson & Bemson, 2000). Kemixing
audio, video, phomgrphs, and it writing fan fiction:
recording movics, skits, and movies: writing blogs; cre-
ating Web sitcs and podeasts; and developing apps arc
all different ways in which new technologics arc used
o expross creativity (Dmkopowlows ot al., 2007; Jonkins,
2006; Palfrey & Gasscr, 20008).

Collaboration

Ower the last 20 years there has been a great amount of
rescarch looking at how computers support collaboratve
work and collabortive learning (Grudin, 1994). The low
cost and roarly instanmnecous sharing of deas, knowlodge,
and skills faciliated by the Internct has made collabo-
ralive processcs dramatically casicr. The nonhicrarchical
structure of the chnology also allows for new forms
of sclf-organimtion and leadeship w0 cmerge through
these collabomuons, Collabomtion can happen across the
occan or with the ncighbor next door; with people we
alcady know, or with those who sharc o niche intcrest
and meet online for the sole purposc of working togcther.

In techmcal wrms, collabomtion can be co-locacd or

goographically distributed. and individuvals can collabo-
ralc synchmonously (at the same time) or asynchronously
(mxt &l the same timc),

A brond mnge of wols cnable adults and youth w work
together in all of these difforent ways: social notworking,
instant messaging, woam spaces, Web sharing, blogs, wikis,
and avdio and video conferencing.

Rescarch has shown that computers might promote now
forms of collabomtion among young children, such as
helping and instructing behaviors, discussion, and coop-
cration (Mow & Cochran, 2007). Children cngage morc
frequently at turn aking, cooporative play, and language
usc at a computer than when using pureles and blocks
(Genishi, McCollum, Strand, & Hamilon, 1985), Chal-
dren also prefer o work in tcams rather than individuoally
when using computers. Furthermore, computers allow for
collabomtion via c-mail, clectronic ficld nps. and video
conferencing with other classrooms, social incractions
that were previously not possible duc w physical loca-
tuon (Mational Associton for the Bducation of Young
Children [MAEYC], 1996).

For young children who arc in a developmental process
of lcarning how w work with othoms, the design features of
the wchnology might promote social and prosocial devel-
opment. Classic developmental thoorists such as Piaget
(1%28) and Vygowsky (1978) both discusscd the influcnec
of children on onc another in order w0 further develop
cognitively. EBarly childhood s a ume of cgocontnsm.
Collabomuon with other children while using technology
might help w fosicr inlcractions between pecrs who may
otherwise be locuscd on their own thoughts and might
also engage in partnerships that expand the child’s zonc
of proximal development (Vygowsky, 1978). For example,
a child who is beticr skilled at using the mousc or brows-
ing the Web might work wgether with a child who had less
cxposure o il a child who has wsed o digital camera al
home might show another child which button w press; and
children may show cach other their favoriie smarphonc
apps and instruct cach other on initial play instrections.
Rescarch shows that there s more spontancous peer toach-
ing and hclping at a computer scrcen than during other
clussroom actvitics (Clemenis & Mastasi, 1992),

Mew  wchnologics also have the bencfit of boing
smaller, from netbooks w iPhoncs, Compuiers no longer
fill up cnture moms! This s benclicial for a child 1w col-
labomic with others. A picee ol echnelogical cguipment
can bo casily picked up and brought across the mom w
a [mend, wwacher, or parcnt. This alse gives the child the
opportunity o move her body: thore s no necd © just sit

at a computer. Children can make their own songs and
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videos o dance o, or act out the actions of thoir mobos,
Children can carry the laptop w show off their work o
anyonc around them or can climb on wp of Dad’s lap o
cxplore an iPad app wgcther. The mobility of new cch-
nologics lends  iscll w0 inicrmctions and a now  phe-
nomenon commonly referred o as the pass-back cffcct
{Chiong & Shuler, 20007, which refers o the parent and
child sharing in wsc of a technological device by pussing
it back and forth 1w cach other.

For older children. youth, and aduls, online collab-
omton has contributed w development and culture in a
varicly of ways. Wikipodia s probably the most notable
cxample of both crcativity and community contribution
(Palfrey & Gasscr, 2008), which conming morc than
6 million artcles. On Wikipodia, cveryday poople, who
arc ot nocossarily  “experts,” contnbutc concnt in
order w0 define wwrms, people, places, and any conceopt
imaginable.

Wirtval worlds and massively multiplayer online games
(MMOGs) arc also medivms in which poople of all
ages collaborte  thmough play and cngage in online
play. crcating content for these worlds while collabori-
ing in missions, quests, and games (Palfrey & Gusscr,
2008; Scinkuchler, 2004, Examples include Sceond Life,
Word of Warcraft, and EverJucst. Major companics, such
as IBM, cven use Sceond Lifc as a way Tor global employ-
ces o ointeract and conduct business (Momison, 2008,

The Incrmct 15 also being wsed for formal as well as
informal educational collabomtions. Cver the past & yeoams,
online highcr cducation has grown laster than standard
higher cducaton enmollments, with 4.6 million studenis
king at lcast onc online cowrsc in the fall of 2008
(Allen & Scaman, 200¥) With o growth mate of comll-
ment stcadily incrcasing cach yoar (17% in 2008) (Allen &
Scaman, 2009 collabortion in online course coviron-
ments may prove o be an imporant skill in the coming
wears, Furthermore, with an cconomic recession, more and
more high schools arc turning o online cowrscs in order w
remediaie students or provide advanced placement courscs
that anly a fow students wish w ke (Harmson, 2011 )

Communication

Humans arc mecaning-making individuals, Communica-
tien is the process by which meaning s assigned and
conveycd in an attempt 0 croale sharcd undestanding.
Mew wechnologics support different forms of communica-
lion {c.g. wal voicee, sound, pictures, and videos) through
synchmonows and asynchmonous mothods of connccting

with onc another. Although communication in the online

world and social media applications invelve some risks,
they also croale cnormows possibilitics for shanng idcas,
thowghts, and feclings and for forming new social rcla-
tionships and maintaining old oncs.

Technologics that effccuvely facilimic social intcrc-
tion also promote language and litemey  development.
Activitics amund technologics that support micmctions
among poors by cocoumging pocr leaming, pocr wwaching,
and coopemton mcvimbly bocome venues for language-
nch cxchanges. At the computer, for cxample, rescarch
has shown that children speak twice as many words per
minutc than at other nontcchnology-relaed play activi-
tics, such as l"lu}'-L}uhE' and building blocks (Now &
Cochmn, 2007), and spcak o their poers ninc times
marc than when working on tmditonal puzzles (Muller &
Perlmutter, 1983).

With products such as Skype, childen arc able w
communicalc facc-to-face with their grandparcnts and
loved oncs, This can potentally climinatc the problems
that arisc when children, having not yet grasped objoct
permancoce (Piaget, 1954), iy o cngage in non-face-
o-face communication. With wikis, Web sics, Google
groups, and dorcns of photo-sharing progrms, children’s
work and pictures from the day can be posied online
on password-protcoted pages for parents o view, thus
bringing the classmoom o the parcnts and providing the
parcnt and child many specific discussion points beyond
“what did you do in school wday?™

While even swmnd-alonc drill and practice computcr
software can help children read and strengthen  their
vocabulary rocull, the impaet of wehnology s groatcst
with regard 1o language development when it is also used
o facilitate peer inicrmction mther than as o replacement
for icachers or wiors (Mow & Cochran, 2007} Rescarch
shows that when children are using computers, they arc
more Likely o0 ask other children for advice and help,
cven il an adult is present, thus inercasing socialimton
(Wartclla & Jennings, 2000} Even in situmtions where
cuch child has an individual compuicr or their own picee
of digiml cquipment w work with, children sull choose
o form groups (Drwin, 1998) Children leamn from cach
other and build commumication skills by sharing. dis-
cussing, and asking questions about the now tochnologics
they arc wsing. They begin o move pust pamllel play
o engage with the echnology and cach other. In addi-
ton, as children begin w explore virual worlds, they
utilize convemsational scripls 0 continue learning about
conversational paticrms and communicating with othcrs—
the parcnt sitting next w0 them and the child acmoss
the globe.

http://site.ebrary.com/lib/iupui/docPrint.action?encrypted=819¢2084bd18de251c7167e389c019e077df818a05eb151dd93d36f19¢c7873a61d5ec750416c03ba341...

Page 23 of 38

3/12/2014



Handbook of Psychology, Developmental Psychology (2nd Edition)

Developmental Technologbes: Technobogy and Humsan Development 651

Wircless communication allows a now goncmton of
tcenagers o mect online anytime and anywhere. However,
tocday s tcons struggle with issocs of denity as much as
pust gencrations. Adolesconoe is a time W form a scnsc of
individuality; 10 bocome aware of pemsonal sirengths and
weaknesses, According o Erckson, adolescents cxperi-
cnoc identity ws rede comfusion (Brikson, 1963, 1982), As
they transition from childhood w adulthood, they need w
cxplore the gqueston “Who am 177 while pondering the
multiple moles they could play in the adult world., Adoles-
cents know that the docisions they make now might have
an impect in their futere. They want w ake their place in
socicty, cither by finding more or less conventional mles
or by challenging establishcd ways, At the samc tme,
they necd 1o find a scnsc of purposc, a stble and gencre-
alizcd inention o accomplish something that is at once
pemonally mecaningful and of conscquence w the world
(Damon, Mcnon, & Bronk, 2043).

Adolescence s chameionized by the tonsion botweon
diffcrentiation and identification: the need to find bound-
arics botweon sclf and others und the necd for intcgmtion
it a major whole consisting of family, culure, and soci-
cly. Enkson wmlks about adolescence as o psychological
moratorivm, a “ume oul” when one can suspemd deci-
sions concoming long-torm commitments and gaim now
cxpericnecs, cneounler adventurcs, and cxporiment with
multiple roles.

Sherry Turkle, a psychoanalytcally trmined psycholo-
gist and sociologist, a professor at MIT, and o ploncer
in studying people’s pomsonal relationships with icchnol-
ogy, applicd Enkson’s concept of mormtoniem o the study
of how adolescenis use online covimnments as a “social
labomtory for caxperimenting with the constructions and
re-constructions of scll that charcienzc postmodern life™
(Turkle, 1993). The pioncering work of Turkle has shown
that tcchnology scrves o cxplore concopls of sclll as
adolescents “eyele through™ their own identitics through
playlul cxperimentation.

YWirtual worlds, among other online covironments, may
serve as spaces for momtonum. For cxumple, the Habbo
world (www . habbo.com) is popular among adolescents.
Habbo wscs the metaphor of a howel in which youth can
“meet now and cxisting fricnds, play games and simply
have fun. [Uis a nchly colorful, muli-dimensional virtal
community and gamec covironment o which [sic] uwsom
Join by creating a fully customized online characicr called
a Habbo™ (Beals, 20000, Uscrs can design thoir avamams
and their moms and wse Turnitere that can be purchascd
from a camloges. There 15 a code ol conduct, called the
“Habbo Way.” that includes rules o which uscrs should

adhore, including, for example, not giving oot passwornds,
not using hate speoch, not ielling poople information about
their location in rcal life, and not acting out violont acts.

According o the 2010 Fow and Amencan Life Projoct
report {20100}, 93% of tcons ages 120 17 go online. Onec
there, they do different things, Mearly throe quarters (73%)
of online twens visit social network sites. The older online
teons, ages 14 w 17 (82%), usc onlinge social notworks
more than younger tcons ages 12 and 13; 8% of online
teons visit virtual worlds like Gaia, Sccond Lifc or Habbo
Howel; 62% of online icons got nows about current cvents
and politics onling; 48% bought books, clothing, or music
online; 31% of online tcens got health, dicting, or physical
fitncss informaton from the Intemet; and 17% gather
information online about wpics that arc hard 0 discuss
with othcrs, such as drug wse and scxwal health (Pow
Rescarch, 200{0b).

Cinline communication 15 also an avenue for explor-
ing social aspects of youth culture in a new digitl form.
Cine crample, which cxsis in the offline world as well,
is navigating rclationships. This can be both a positive
and negative capericnce. Connceting with fricnds, class-
malcs, and family membes one docs not sco ofien has
bocen made casicr with the invention of c-mail and social
notworks. Teons cun use the Intermet as a place of growth
(Turkle, 19%95), a way o practice skills like lirting without
risking facc-to-face embarmssment. Youth with particular
interests can find solace in groups online communicating
over sharcd mutual intcrests. Gay and lesbian youth lcarn
they arc not alone (Macsowksi, 2002). Tecns also lcarn
how 1o crealc and monitor their own social presence and
scll-wentity: however, this can create a problems when a
teen trics 0 balance hisfher Ycoolness™ for fricnds with
acceplability for parcnis, college admissions counsclors,
and future cmployers (Boyd, 2007).

Sherry Turkle wnics cxicmively about elatonships in
the digital age, which, she concludes, arc leading o anx-
icty. Teens, duc w the anonymity online and the lack
of face-w-luce inicrmctons with others, croate an covi-
ronment in which they have a much casicr ume wntng
ncgative criticism of cach other online. [n addition, tccns
report being afmid of who is on the other end of a chat
or a el message, and twons arc more and more likely w
feel ke they cannot turn off their diginal communications,
afmud they will miss an imporant wext, call, or Facchook
message. lToons arc also growing up in a world, becausc
of digial wchnology, where they mo longer belicve in
privacy {Turklc, 2011}

Cyberbullying is a ncgative aspect of youth communi-

cation online that has rcecived atention laicly with suicide
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deaths (cg.. Mcgan Mcicr, Phocbe Prince) blamed on
bullying and harmssment online. This has led o logal
action around cyberbullying laws and criminal prosccu-
tien of the bullics. Forty-three poreent of icens have
beon bullicd online, and this s most prevalent among
15- 1w l6-year-old girls (National Crime Prevention Coun-
cil [MCPC], 2007). Cyberbullying s particularly harmbul
boenuse it lucks the facc-w-face communication necded
for cmpathy and, ina way, mtionalizes bohavior bocause it
scoms loss “roal™ (Palfrey & Gasscr, 2008). Cyberbullying
takes place not just online but also throogh X1 messages
and can be further cxacerbated by phows aken with dig-
il cameras on coll phones and the ability © manipulac
photos with phote cditing software (Li, 2006). In addition,
duc o free specch laws, it s sometimes dilficult w patrol

ncgative spocch online (Li, 2006).

Community Building

Mew technologics can facihie behaviors such as com-
munity building that lead 1w contnbution o socicty in the
form of community scrvice, activism, and advocacy (Bers,
2012). For example, current rescarch shows the many
opperunitics for civic cngagement boyond geogrphic
boundarncs offercd by now icchnologics. Rescarchers con-
tend that the Intcrmct can be a venue for helping young
people develop a scnsc of volunicerism and actuvism, for
cngaging in new forms of civie activites such as online
petitioning and civie dialogucs, and for promoting tradi-
tional types of civie activines such as voung, as well as
o expericnee the challonges of democmtic participation
(Beoms, 20008, 200105 Blumler & Coleman, 2001; Casscll,
2002; Casscll, Huffaker, Tvemky, & Fomiman, 2006; Earl
& Schussman, 2HE: Mongomery, 2008 Monigomery,
Gottlich-Eobles, & Lamon, 2004 Ehcingold, 2008).

The 2008 Pew Inernct & Amcrncan Lile Projoet’s
report found that 44% of youth play games that wach
them about a problem in socicly, while 52% play gamcs
that causc them o think abowt moral and cthical ssucs
{Lenhart et al., 2008). The report alse suggests that youth
who have these kinds of civic gaming oxponcnccs arc
more likely w be civically cngaged in the offline world,
and arc also morc likely © go online w0 got information
abowut current cvents, try W pemswade others how 1w vole
in an clecton, bocome commitied w0 civie participation,
and misc moncy for charty.

The clecuon of Obama has bcen mentioned as onc
of the fimt cxamples of large-scale wse of digitl media,
including blogging, videos, social networks, and toxt mes-

saging, for a cawsc; the campaign uwscd echnology for

relationship building, spreading information, and organie-
ing offlinc rallics und gathcrings (Harfoush, 2008), Thesc
toals have also boen wsed in global polines. Faccbook,
Twitter, and social nctworks in goncml have becon men-
tioncd as resources for armnging gatherings and prolcsis
against former BEgypuan President Mubamk and former
Libyvan President Gadhali. Both governments shut down
the Intcrnct in cady 2011, in an apparcnt cffort w
slop communily organizstion happening on those siles
(Chen, 20011).

People also wse social notworking sites and the Inicr-
nol as a place o donale o chantics and causes with
Wb sies swch as Kiva, which allows poople all over
the world 0 donate moncy owands third-world business
startups (www kivaong) or new social media sites such as
Help Avack (www helpatmek.com) in which vsers donaic
moncy o charity for cach Faccbook wpdate or Twecet
(Twitter message), in addition © donating o tmditonal
charitics. Texting campuigns, whero you 1ext a number
and avtomatically charge a donation 0 your ccll phone
bill, have recently gained popularity. Cnline poiition sign-
ing is also a faster and casicr way o gain signatures for a
cuusc, [t scoms that the power of digital wehnologics and
community building facilitate offline traditonal means of
action (c.g., prolcsis) while creating o new medivm for
donations and information disscmination (Van Locr &
Yun Aclst, 20100

CHOILCES OF CONDUCT IN DIGITAL
CONMMUNITIES

The opon-ended and decentralized nature of now tcchnolo-
gics gives freedom o children w make authentic choices
and 1w cxporicnce comnscquonces. The process of mak-
ing choices is an important aspeet for building a stong
scnsc of chamcier (Bers, 2002). Of course, the reedom o
choose their choices will be determined by the age of the
child and her developmenial needs, as well as the comfort
zone of the adult in charge.

From a moml development standpoint, carly childhood
15 a tme of cgocentrism and an carly development of
porspoctive wking. [t is amund this time that children
begin w understand the concept of lfwirness (Colby &
Kohlberg, 1987). Mew iechnologics may support this
process by providing children with the opportunity 1w
cxporiment with “what if” questions and potential con-
scquonces, amd W provoke cxamination of values and
explomtion of chamcter traits. Most cxplomtions of

the morml and cthical domain though now wechnologics
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happen later on, when children arc avid wsers of the
Internet and might face cyberbullying (Li, 2006, 2007)
and emptations of pirmcy (Chiow, Huang, & Lec, 2005;
Logsdon, Thompson, & Reid, 1994). Howcover, 1t s
nover oo carly 1w begin wwaching and modeling appropri-
ate ovber-salcly and “netiquete™ w0 young children (M.
Beson & Bomon, 2004; Shea, 1994; Simker, Pollock, &
Burgess-Limerick, 2006), Viral communitics designed
for young children, such as Panwapa (www . panwapaorg)
and Disncy’s Club Ponguin (www . clubponguincom) do
have safety foatures built in, such as presct chat scnpis.
These begin w provide models for appropriate behavior.
Wb sites such as Webking (www.owebkingcom) provide
an opportunity for children 1w lcarn about wking carc
of pois and also intcgmic a social notworking compo-
ncnt. In additon, Webking intcgratcs a physical com-
poncat istufled animal) with the virwal world, How-
cver, siles such as Webking have been criticized for pro-
moling comsumonsm, consumplionism, and competition
(Dellinger-Pae & Conforu, 2010).

As proviously mentioned, there are some legal issucs
around licensing and copyright for youth engaged in digi-
tal remixing or mash-ups. Onc way o combat this issec s
by using and distributing media under a creative commons
license (www . crcativecommons.org). Poople who usce the
content produced under a ercative commons license arc
using that content legally, since the creators of the con-
tcnt have choscn o provide their content free for anvone’s
usc, 50 long as crodit s given o the original content
creuloT.

Also previously mentioncd was the arca of bullying.
This is a hwge moml conflict for yvouth online. The
government has started an antbullying initative and has
partncrcd with the MIT Mcdia Lab and the social network
sile Formspring w orcale wols o deoicct cyberbullying
and migric the content clsewhere when it docs occur. In
addition, Facchook will be launching a mcportung system
for inappropriate content, and the Matonal Education
Association has initated an antibollying compaign called
“Bully-Free: It Swarts with Me,” among other federal
programs (scc White Housc, 201 1)

Most youth online break the law regulary, and they
may or may nol cven know it Toens rarcly pay for
music; they download it for free. Teens also wawh TV
and movics onling, which are not always there legally. [t
started in 2008 with Napsicr, an casy-two-usc P2P (peor-to-
peer) file-sharing notwaork. At s poak, 30 million people
weore using Mapsicr—40% of whom were college studonis
(Palfrcy & Gasser, 2M8). However, the music upload by
uscrs onle Mapsicr o share was donc so llegally. Mapsicr

wis sucd by the moord compunics and shut down, but
that did not swp the P2P notworks, They arc cosy w
usc and popular, and dorens cxist wday, A survey of
college students in 2003 found 72% beliove downloading
copyrightcd mawcnal was acceptable (Palfrey & Gasscr,
2(HIE).

Digiml wehnologics are powerdul wols and unchared
territoncs. [t imperative that parcnis, educators, and soci-
cty tcach children and youth how w behave appropriatcly
online, make them awarc of the conscquonces of theoir
bochaviom, wach them o cnocally cvaluae the differ
cnee between aecurnic and inaccunic informution, and o
understund the imporance of laws surmounding illcgal usc
and download of phows, TV shows, movies, and music,
By waching children and youth o use new technologies
appropriatcly and be good digiml citizens, we can, as a
socicly. harncss the power of these now tcchnologics w

their full potental.

CONCLUSIONS

Children arc exposcd w0 now twohnologics before cver
making it o their preschool classroom. In the carly
days of personal computing, there was lively debate over
the developmental appropriatencss ol cchnology . Today.
however, the pressing question 15 “How arc these och-
nologics having an impact on child and youth develop-
ment?” The answers appeoar o be mixed.

Mew tcchnologics lend themsclves well w fosticnng
development in key arcas such as sociocmotional develop-
menl, ientity development, the development of language,
and cognition—il wsed appropriatcly. The power of dig-
ital wols, cspecially the Internct, has made wides pread,
global communication possible along the samec notworks
that onc can usc o communicate with the neighbors or
classmates from school.

But how do we know what is appropriatc and not?
The FTD framowork suggests that the best uscs of wch-
nologics o support positive development put the child
in the mlc of produccrs, mther than consumers. This
framework advances the notion that echrologics should
cngage young uscrs in croating digital content, croativ-
ity , choices of conduct, communication, collabombon, and
commumnity buillding. As now lechnologics are constantly
cvolving, it s the kind of acuvitics and bechaviors they
support that we showld focus on. These should be aligned
with supporting developmental milestoncs, as opposcd 1w
hindering them. This s where more rescarch s nocded
in the ficld.
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