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introduction and Methods 
This rcvlcw conduc~ed by the Katioiial I n s t i t u t ~  on Oul-01-School Time (NIOST) explores the us t  
of technology io support academic achievement for at-risk high school-age youth dur ing their 
out-ol-suhc)c)l lime.' In [he lasl two decades, tcchnology has exploded inio the school classroom, 
h o m e ,  and illher learn~ng selt ings In far-reaching ways. Some current efforts to supporl  young 
[~rcjple ta p ~ i g r c s ~  in school and to navigate the transition fro111 school lo work ancl higher 
educaiion havc cndc.svarcd to harness the potential of ~echnology as a learning tool. Many 
researchers have teslcd n \ride range of technology applications ill different learning wttings and  
siiuations, creating a growitlg collection O F  
l i ~ e r a ~ u r e  and cnrnmeniary on  he value 
and usability of technology-based learni~lg  
s~rategies.  Our task in  this literature review 
was to sorl lhrough the many pu l ) l~ca t~ons ,  
research britbfs, and ohserva~ions  In 111is 
arena, with a particular l'ocus on al-rlsL 
teens and ihc out-of-school hours, and to 
summari tc  the latest thinking on both the 
~heory  and practice of using technology to 
support academic achievemen I .  

It was not surpnsing that there i s  I i t~ le  
literature that particularly focuses 011 tJic 

junction nl t l ~ e  three spheres explored in 
this paper: out-of-school tin12 p r o g r ~ m s ,  at- 

risk youth. and technology as a suppart lo 
~ i c a d ~ i i i i r  ar.hier emtn t .  However, there is 
s u b ~ r a i i ~ i a l  Iitcraturc o n  two of ~ h c  
~iidlvidual spl~crcs: at-risk youth a r ~ d  the 
use ul techuolugy LO support a c a d c m ~ c  
achicverncnt. Therc is also a growing body 
rrT litcratitrc on out-r)l-schi~ol tlme 
programs that can be considered In 
exploring the convergence of the t h ~ e e  spheres 

Using Technology to Support Academic 
Achievement for At-Risk Teens 

During Out-of-School Time 

Out-of-School 

This papcr bcgins with a discussion ol al-risk teens and a look a1 lhc  litcratui-c rclatcrl L r l  

~ c ~ l d c r n i c  achievemer-i~. The second section examines ~ h c  l i ~ c r a ~ u r e  on the use of  ~ e r l i i l ~ l u g y  as a 
s ~ ~ p p c i r t  to academic achievemenl and the use of technology w ~ t h  at-risk !-outh. Tlic rhird section 
explorcs the litrrature on out-of-school time programs, looking specifically at ( I  ) the use ul 
technology in such programs, ( 2 )  oul-ol-school time program content as a support to acacleinic 

' It1 I ~ I S  paper, the term >'out-of-school time programs" is gcncmll~ ~tttdc.rl;rood to mean  progralns lor 
ch11drc11 and you111 that optrate during thc before-schotll, after-school, 5iltt1tnrr, weckcnd, holiday, and 
vacation llnurs hlusli o l  thc Iitrrature and rewarc-h In ihc our-of-scllool titt~c field 15 hascd specrfically 
on after-sch~wl rxpcricnccs but c,an 1~ generally applied to mosl out-ui-sd~~lol  rlnw scrrir~gs and 
programs In this papci, t hr tcrm "lcchncllogy ' is used to generally represent curnpiitcr and 
tclecommun~cat~ons r c c h n o l ~ p  l n ~ l u d ~ n g  the Internet. The authors have specified types or technology 
whcrc pnssil>lc.; however, 11s broad use as a general lerm across the literature at tlrnes makes specific 
d e i i n ~ r ~ r ~ n  challeng~l\g T h e  rcrm "at-risk teens" refers to teenagers whu art: a1 high risk or f d i l i ~ g  school 
and o f ~ c n  llvc in in111ovc.tishcd settings. H~gh school-age teens are the locus o l  this paper u ~ l e s s  
othrnvrsc h p e ~ ~ f l e ~ l .  



achievement, and ( 3 )   he experiences of at-risk tccns i11 rrul-of-school time programs. By 
combin~ng ~nsights  from lhese three d o r n ~ ~ n s .  t h ~ s  paper will help to inform leaders in the out-of- 
school time program tield, educators, pc~l~cym:tkcrs, rcchnology program desigiicrs, and o l h c r  
stakehr)ldcrs as t o  w h n ~  lo consider when creating out-of-school lime prograrris that use 
technology-based Itbarn~ng acriviiies La support academic ncliicvcrncnt lor al-risk teens. 

The firs1 la& for this literature review, with advice from st.vcrLil university departmctlts aud 
library rcfercncr professionals, was to identify the key resources for- mforn~ation collcction. The 
second task was to c o ~ ~ d u c t  extensive database, Web and clectron~c documen! searches. We used 
clcctror~ic i l~ t~b~scs - inc lud ing  ERIC, Disserta~ion Abstracts, PsycINFO, In forrac, CicnderWatch, 
Suciological Abstracts, i3mniFile, LcxisNexis Academic, Educalion Full Text, and FirstSearch-to 
search for recent journal articles, reports, and papers. We also employed several additional data 
collection strategies, including c-mail and phone intenvicws wilh v o u ~ h  program leaders and 
researchers. 

The researchers reviewed NlOST's cstrnslve library, including hooks, articles, research briefs, 
conference proceedings, and o ~ h e r  inf'nrmation related to research on OUL-of-school time. We also 
revicwed LVtb sites and dncumcn~s  Cram project-related national organizations, such as the 
United Slates Department of Education, Unl ttrd Slates Departn~ent of Commerce, 5 ~ u 1 h w c s t  
Educational Development Labotatorr: North Ccnual Regional Educational Laborator!: National 
i\lrcr_school :Issociation (Iorlnerly N5ACA), Forum for Youth Inves~mcnt ,  Coalitioil for 
C o m m ~ m i ~ y  ';cIi(~r~Is, C e n ~ e r  lor Research on the Education of stud en^ Placed at Risk, Institute 
lor Educa~innal Leadership, American Educational Research Association, Americikn Sr'lciological 
.4~5ocia1ion. Pew In~ernct and American I-ife Project. Urban Institute, Natior~al . A s s ~ ~ c ~ a t ~ n n  of 
St.cr,nd:lr\; School Principals, Association for Educational C.i>mrnuiiications and Technology 
Crntcr for You111 Development and Policy Research a1 lhc Acadcn:y Ci~r Educational 
Develapmen~, h'ational Research Council, Uniied Srates Kal~oiial Science Founda~ion ,  artd 
Technology in Education Program a1 Harvard University Graduaie School of Education; Johns 
Hopkills University, EDC (Education Developmen1 Center? 1nc.j. and SRI In~erilational (Stanford 
Research Ins t i~u te l .  

In total, we selected approsimatcly 735 documents for ir~itial rtrview. This final paper incorporates 
132 of the originally selected documents. During the ini~ial  revicw process, the researchers 
considered the date of the publication along wilh its specific content ancl scope. The researchers 
primarily locused r)n l i tcra~ure and research published w i ~ h i n  the ldsl 10 years. For some ol rhc 
sub-thcmcs, ~ h c  puhlic3t1on year was less significanl, whether hecnusc very Tcw sourcrs o f  
i r~ lo r~ t~a t ion  exisred or hcc~ust :  the document cited was a seminal puh l~ca i iu~ l  wilhin irs field. 
Each source was rcvicwcd ancl either deleted from fiirthcr c o n s i d e r a ~ ~ o n  or coded according to 
rvsearch themes. The need for further research is addressed in the rinal seclion of this litrrnturc 
rcv~ew 



Literature Review 

Section I: At-Risk Teens and Academic Achievement 
Teenagers who are at high risk ol failing school and oftcn live in impu\;erishccl s e ~ t i n g . ~  arc noird 
in the research literature as "at-risk teens." Conclitiotls associated with bring at- risk includr 
coming fro111 poor families with ethnic and linguistic minor~ly backgrounds, li 'i~illg pdrcnts who 
are not high school gradua~es,  and having negative self-pcrccptions" (Druian k Burlt:r, 1987). Ai-  
risk lcarrlers are likely to be low achieving, of low sociutconom~c status, educatilonally 
disadvantaged, academically ui~der-prepared, and English language learners, or to have "hchavio r 
problems" or learning disabiliiics (Land & Lcgters, 2002; Moore, Laffry, Espiuosa. 6r 1-udree, 
2002; Page, 2002). A rcpori by Puhlic/Private Ventures (2002) cs~imatrs that tnorr ihan 5 million 
youth between the ages of 14 and 24 fit this definition. 11 is not unuoinnian Ljr at-risk teens LCI 

perform helow grade level, fail a grade level, o r  score poorly on prolic1i:ucy te,rs (Ohio Stale 
Legislative Office of Education Oversight, 1997). Slavin and  Mildden ( 1C)t491 repc\rlcd that such 
tccns are often in danger of failing lo complete their c d u c a i i o ~ ~  wi t l l  t l ~ c  skills ncccssnn f o r  b c i i ~ ~  
successful adults. 

Assessment literature on at-risk teens and academic achlcvcmtlr~~ shows bib r ~ s < ) t c ) ~ ~ <  I I ~ I I ) ~ ~ C I  

studies on instructional strategies and program participation. Most of the research is descriptive 
;ind non-experimental. There is suhstan~ial literalure based on research, mostly descriptivc, 
comparsllvc. or coi-rela~lonal.  hat a r ~ i c u l a ~ r s  particular instructional stralegics for at-risk teens 
( N a t l o n ~ l  Si~cicty ~ U I -  111r 5tudy 01- Education, 2002). Also, literature on dropouts, drop-out 
prt:vcnlion progr;1ms. a n d  rrs~licncy, which has been widcly studied, offers important insights 
InIo arndrmic suppoi-I fur  a[-I-isli Icens. Here again a substantial arrlount of rigorous research is 
still nccdcd. 

Lcss current b u ~  notable research by f lodgkinson (1985), Green and Baker (19861, Hamiltorl 
(1986). McDiIl. N3t~icll0, and Pallas ( 1985), and Wehlngc (1983) reports on characteristics of 
cflec~ivc drop-out preventIan programs and potential consequcnccs of school reform lor ai-risk 
tccns. Thc more rc tent  hovk Educut iny At-Rish Sttrdcnts published by the National Socicty for the 
51udy o I  Educat~nn (1002) rakes a comprehensive look at the state of education for studenis at 
risk of low ;lc.;~dtltnic ach~evcrnent and of dropping out before completing high school. Resiliency 
rrscarch on high wht~i l l  yourh by Reyes and Jason (1993), Gonzalez and Padilla (1997). Waxman, 
Huang, s n ~ l  U'at~g (11)97!. a ~ d  McClcndon. Nc~t les ,  and Wiglield (2UOO) is profiled in the book. 
The hoak suggests ihar :I peripeciive on educational resiliency might improve the educat~on of at- 
r i k  ,tudcnt< a n ~ l  help educators ~ l e s i ~ n  more effective educational interventions. 

Puhl ~ c / F r ~ v a ~ e  L'ctl ~uttls (1001 prodiiccd a very thorough sumrnary of findings From the limited 
number of rigorous studies corlductecl in key youth organiza~ions ~ h a i  large1 al-risk youih, 
includi~ig the studies of Career Acadeinies, J t ~ h  Start, Joh Corps, P ro jcc~  Reclireciion, and New 
Chance. Such programs tend to focus on diploma or  GED completion, employment, enrollment 
in higher education, and earnings rather than gradt. iniprtjvcmcnt or advancement in par~icular 
academic suhjec~s. In  he sumrnary report, researchers conrlude that overall findings from the 
evaluation of many programs f o r  high-risk youth indlca~c "no" or "limited" imllacts h r  )-011th anil 
add i h a ~  perhaps only the most highly disadvantaged you111 a]-c benrf~t ing fl-orn such programs. 

In regard to ~nstructional strategies, Waxman, Padron, and  Arnnld (7001) dcscrilw libc prac~iceb 
that have been shown in iirld studies to improve rhc cducat~r>n ol ill-risk s luden~s :  (1 )  
cognitivcly-guided instruction, (2)  cul~urally rrspunsivc ~ c a c h ~ n g ,  ( 31 ~cchnolog:, -cnrichcd 
insiruction, (4) cooperative learning, and (5) ~nstructioiial convcrsation. hlnny of tllcse strategies, 



along with ~ndividualizcd and sclf-paced instruciion, appear across the l i~eralurr  a b o u ~  a l - r ~ s k  
youth (set, Ior example, H F: Dalton, 1996; Korgen, Odell, & Schurnacher, 2001; Lauer e l  al., 
2004; Page, 2002; hi.  G .  Sanders, (iller~-Jones, & Abel, 2002; and U.S. Dcpanment ilf Cummcrce. 
2002). 

NFI ns ( 1993) proposed similar leaching strategies that have been found to bc successful n ~ t h  LN- 

rr.ck siudents: (1) i~ldividualized instructron lacilllatcd by computer-assrsted instruction, (2) 
c u l l a h o r a ~ ~ v e  learning, Including learning that emplo)s cnmpulcr-based simulations, computer 
conlerencing, and dalabase access, ( 3 )  peer iuioring, \vhich ran  focus on the s ~ u d y  oC technology 
i tsell ,  and (4) teaching across the curriculum through computer sinlulations that incorporate 
i o p i ~ s  in ~ n a t h ,  language arts, and science in the same lesson. Nor r~s  also explainecl how various 
uses o l  technology can support these four teachlng sttdtegles 

Other researchers have demonstrated that technolog); in a variety of forms, can have a posiiive 
influence on students at  risk of failure (Chavez, 1990; nuttkel, 1990; Means, 1997; Merino, 
Legarrcta, Coughrau, Gr Hoskins. 1900). Means (1997, p. 2)  concludes that strategies t h a ~  use 
~echnology L o  ~cach  "rcal world applications that support research, design, analysis and 
communication" w11l suppol-t at-risk siudents. 

Day"(2002) conducted 3. study of rr~iddle school students at risk n l  lailurc who n8crc given ihc 
c~pponunity ~ t )  work in :I "~echnoiogy lab." I-Ie found that based on this cxpericncc, siudcnrs [ell 
more motiva~ed to Ir'~rn, rrce~ved hetier grades, and accepted more respnns ih i l i~~  thcir irurk 
in the lab envirimmenl. Aclditionally, Page (2002) found t h a ~  computer-based i n s ~ r u c i i o ~ ~  car1 
inc r~asc  the ~t.IC-c.~tccm ut' ~ t - r i s k  youth. 

Thc lack of rigorous scientific studies on the impact of particular strategies with ai-risk icens 
llniits rhe ability 10 design academic suppclrt programs with research-siipportd pr~ct iccs .  Yct, 
there 1s significant information ((1 i n h n  prngrnm providcrs as to general leatures ol learning 
environments and stra~cgics thai seem tn best supporl tllr ~ c a d e m i c  achievement of at-risk Lccns. 
I i  would make sense for program providers to coils~dcr I hew 5 t ra~egies when designing program 
content and structure. 



Section H: Technology, Teens, and Academic Achievement 

Technology and Teens 

There is considerable currenl research and li~crature on gender ancl race differences in teens' 
computer and Internet use. Rather than recommending best prac~ices, the research and literature 
point to gender and race differences in technology use and application that may be valuable to 
consider when creating ~echnology-based programs for diverse teens. The focus of [he literature is 
discerning differences between gender and races, rather than the impact of such technology on 
academic achrevement. At-risk youth are not typically examined exclusively. H ~ o e v c r ,  findings 
about gender and race diflerences based on ihe general teen population may still he helpful in 
undersiancling diflerences that are likely to also be relevant For at-risk teens. 

Gender Dflerences Computer and In ternel Use Antong Tcens 

Several studies have shown that teen girls tend lo view the computer as a tool and a ineans to an 
end (American Associatii~n o l  University Women, 2000; American Association of University 
Womcn, Educational Founclation, Comtnission on Technology, Gender, and Teacher Education, 
2003; Gunn, 1994; Rabasca, 2000). Males, on the other hand, are morc likely Lo view coinputers 
as toys or extensions o l  the self (American Association of University Women, 2000). Young 
(2000) reported that males prefer computer instruction that focusrs on programming, whereas 
females prcfcr computer instruction that focuses on applications. 

Teen remales arc also inore practical and insirumtlntal in their approach LO compulers, compared 
to male users who tend to use a more exploratory approach (Gunn, French, McLcod, McSporran, 
br Conole, 2002). When working on computers, wenage girls generally prefer io sii down and 
accomplish a specific task rather than explore technological possibilities (Koch, 1994). Liowcver, 
lccnage girls do repori that they lcarncd mosL of their cornpuler skills lroin simply "messing 
around on it" (Miller, Schweingruber, & Brandenburg, 2001). 

Teenage males spend more of their out-of-school timc each day on cumpulers than 111eir ftmale 
peers do (Lupnrt & Cannon, 2002; Mark, 1992). Over the last 15 years, studies have shown that 
males tend to seek out more extracurricular training in computer technology than Females do 
(Hess 6r Miurii, 1985; Lockheed. 1985; Miura, 1986; Weinman & Cain, 1999). In addition, 
studies have shown ihat starting in middle school. and sometimes even earlier, males tend to he 
more represented in after-school computer clubs (American Association of University Womcn, 
7000; American Associaticln o l  University LVomen, Educational Foundation, Commission on 
Technology, Gender, and Teacher Education, 2003; Kirkpalrick & Cuban, 1998; Sanders, 1995). 

Much research has reported that since males ~ypically have morc out-01-school time experiences 
with compuiers, they cxhihii higher sell-confidence and more positive a~iitudes a h o u ~  such 
technology than girls do (Gunn et a]., 2002; Mark, 1992; Weinman & Cain, 1999; Young, 2000). 
Margolis and Fisher (2002) I'ound that ihis increased confidence had more to d o  with males' sel f -  
assurance than with actual skill level. Even the rrlost highly skilled females with significant 
experience in technology generally exhibited less confidence than their equivalently or less than 
equivalently skilled male peers did (Margolis &J Fisher, 2002). 

While teen Females tcnd to have more coinpuler experience in word-processi~ig, males tend to use 
computers more for programming and game purposes (American Associalinn nl'University 
Women, 2000; Coley, Cradler, & Engel, 1998; Lockheed, 1985; Miura, 1986; Wcinman & Cain, 
1999). Lupart (2002) and Rabasca (2000) both reported that teen girls generally use computers 
for comrnur~ica~ion activities. such as e-mail or visiting chat rooms. They tend to dislike the 
narrow focus o l  programming courses and instead are morc likely to master applications, such as 



databases, page layout programs, and graphics. rathcr than trchnolagy skills, such as 
progr~ttntnng and technological problnn solving (American Association of University Women. 
2000). 

Some research has shown thai although thcrc is no longer a gender gap in onlinc access b e ~ w e e i ~  
males and Icmales. thcrc are still differences regarding frequency of Tnterne~ use hetween both 
genders (Debell 6r Chapman, 2003; Ono & Zavodny, 2003; Young, 2000). Fcrnalcs tend to access 
the Internet less IrequcntIy, and when thry are online they generally r c~na in  ~ h c r e  l'or a s l~orter  
duration (Young, 2000). I-lowever, Miller et al. (2001) foul-id that teen girls do noi doubt their 
online abilities, rating thc~nselves toward the positivc side u l  "expert" in terms of t l ~ r i r  Internet 
~liills. Teen males are mclre likely than their female peers to use the InLernet for "surling'. 
purposes (Lupari E;r Cannon, 2002). 

Rcscarch by Pinkard (in press) cuam~ncd 111e poss~bi l i~y  of rrlales and frmales b c ~ n g  aiir3cicd to 
games that they percc~ved to hc. gcarcd morc loward their gender-specific interests. Pin Lard's 
rcsrarc,h qucs~ioncd whether adolesccnt males would he more intcrcstcd in computer garrlcs that 
were packaged and designed w ~ l t l  thcir interests in mind. Her findings showed that both males 
and Itmales ~encl to view soltwdrc. progiams as specifically designed Irlr males or  females, but not 
boih. Pinkarrl also four~cl that both males and females are morc Ilkell* to select software thal they 
believe has bee11 Jesigncd specilically for their gender, limiting thcir use and exploration of other 
forms or tcchnalog): 

The Intcrnt t ,  computer programs, and software all tend LO feature male characicrs and male 
act ivi~ies, which tertd to be less engaging lor fem,llcs (Nelson & W a ~ o n ,  1991; Rabnscn. 2000). 
Lender-neutral softwarc may help remales overcome thcir reservations ahou~  exploring 
technology (Lynn, Raphael. Olef~liy, &z Bachcn, 20031. 

C.omputcrs are no1 inherently gender-biased. I1 is primarily the all i~udinal.  social, dnd 
environmental factors t h a ~  play a role in the gender differences t h a t  co1;tribute to dil'ftlrcnccs in 
co~nputcr  use 

(Marh, 1992). Lack of role models for females in the ficld olcotnputer science, as well as  he 
diffcrcnces ill learning s~y les  of males and females (Browt~, LOO 1; L. M .  Miller el al., 20011, - .  
contr~hutc lo gender differences in teuhnologv use. Rccel-tt research has shown that there is still a 
dlifercncc. i r l  the amount oi access males and ierllales have Lo all iypcs of technology, which allccis 
t h c ~ r  cl~flt.rcnces in use of and lnteresl In compuiers and technology (Ern- n .  2001; Millcr c't dl . 
2001). As a result of these dil'lertnccs, ihcrc rriay be difftirences in the ryprs of conlputcr activilics 
that arc most appropriate to suppott academ~c achievement for males and  frmalcr. (Solon~on, 
2002) Such inlormn~ion can be useful In pbnning prograni content and deliver): 

Ruce DiffErenccs in Ttdtnology Use Among Teens 

I t  has hecome rncrc~~s~ngly clear over thrr last decadr 111at mcc intertwines in complcx ways with 
technological access and use. The term "digital divide" has been used to express thc diH&ence in 
~cchnnlogy access and use based on cthnicity or soc.iorconornic staius. The digital d~v idc  has been 
a well-researched topic and or grcat nalional interest, 111-ompiing reports from 111e U.S. 
ntlpartrnent of Commerce"(2000. 2002) based on housel~old ancl individual surveys. Tiyo ulhcr 
rcceut reports, Tuwc~rd Digital E q u i t ~  Isulomon, 2003) and Losillg Ground Bit by Bit (C;oslcc, 
1998), substantively examine thc challenges ol' and strategies for c l o ~ i n g  11it rligilal divide in 
schools and communities and bringing all Americans into the d ~ g i ~ a l  agr H(lwevcr, similar lo the 
research n n  gcrldcr and technology, mosi sludies on race and technology do no1 necessarily 
specil-y al-risk tccns as a unique study group. However, given ihat at-r~sk iecils are 



~ v c r r e p r ~ s ~ i i t e d  in luw-income iarrlilies with ethnic and linguistic ininority backgrounds, the 
general flndrngs about race and technology use seem valuable. 

Techt~ological I u c n ~ y  is  n u t  a skill arena in which all teeils are participating equally ( I i o n i ~ n s k ~  & 
Newhur~e t ,  1999). Research has shown that access to ~echnology is influenced hy a users2 sssrts,  
such as cducatlun and family background (Ba, Culp, Grcen, Hcnriqucz, & Hone): 2001 ). Teens 
that are ctlnstdercd a i  risk are also more likely to fall inlo the category of -'technolugy h a w - n o ~ s . "  
Cooper (2i1d0) found ihat youth that do not have access to these lorms of tcchnology m1s5 o u ~  un 
many mc:~n~nglul, high-quality, and interactivc educat ional experiences. 

SI udics looking s p c c ~ f i c a l l ~  at  students from various racial backgrourlds and t h e ~ r  use of 
technology showed substantial differences in technology access and ownership. In a survey ul 
studcnts by Hoffman and Novak (1998), 73% of the while students owned a cornpuler w h ~ l r  only 
32% o l  Airicail American suidcnts did. Asians wcre found to use h e  Interne1 mosL auL of a l l  
racial groups (Korgen et a1 , LOU1 ; L1.5. Department of Commercc & Natltmal 
Tclecommunications and InIormntic>ii Adiiiinisrr3tion, 2000). Surveys show tliirt stuclet~ts who 
I~ve  or attend schools in lo\\,-income ,Ircns arc  lcnst lil\cly 10 rrccivc full bcnclits frnm thc u.;c 01  
educational technology (Sulomon, 21703) Crllcy ct nl. (1  9Y8) reporled that studcnts who attend 
poor schools and those highly populatc~l by minority !cwlh have less access to mosl types of 
tec hnologp 

A study by Swain and Pearsnn (2003) duculncnts research cln technology integration in school 
classrooms, the diffe~ences 111 s ~ u d e n ~ s ' e d u c a i ~ o n a l  cxperier~ces, and teacher influence oil accrss 
and instructional oppr>rtunirics. Thc rcscarchers suggest that i~nplementation of technology 
standards can help closc the gap in thc ciigit~l divide. Ross. McGraw, and Burdcttc (2001) provide 
a brief summary of rcscatrh that has bcctl conducred on access and reducing the digital divide. 

An examination of college-bound high school s t n i o r s  by Coley e t  al. (1998) showed that students 
rr0111 miiio~-rty groups were less likely to hnvc iakcn word-processing or  computer literacy 
courses. These minority students were also less likcly to have used a computer for English classes 
or fur svlvrng problems in math courses. Minority studerlis were ~ n o r c  likely to have taken 
courses in dara processing and computer progralnining (Coley ct  al., 1998). Korgen, Odell, & 
Schumacher (2001) also studied college students and f{>und that diilerenccs by race/eihnicily in 
ust: o l  the Internet exist d e s p i ~ e  students' signilicant access a n d  computer ownership. Using data 
Crom 1996 and 1997, Holfman and Novak (1998) showed ihar the rrlost dramatic difference 
lletween whites' and African Americans' home cornpuler owi1c1-sh ip occurs for high school and 
cullegc s t ~ ~ d e n t s  and thal household incornc docs not cxplaii~ racc differences. 

There are two important implications for program and insiructional de';ign II-urn 11i~sr  findings on 
race and genclcr diil'l'erences in ~cchnology use. The l i r s~  implicalion is t h n ~  lack nl ~cchnolc~gy 
access influences engagement and participation choictss. Teens whil ai-e nlrcady at risk o I  fail~ng 
school duc to economic, social, and educational barriers may also bc marginalized from the full 
usc o l  technology hecause ol gender or race. Teens with 1111lc cxperirncc in using rcchnology may 
be less likcly to engage in learning tasks that rely on technological sk~l l s  and cxperiencc They 
may also I ~ c  ICSS attracted to prograins highlighting icchn~)logy crpctictlcc., expecting L I I ; ~  such 
would 1)c n m ~ s m a t c h  to their interests or background. 

A second ~mplicat iun is that the disparity in technological skills and cxptlricnccs warrauts strong 
conslderatlon oT af~cr-schnrol programs as a desirable venue for technolog!. cxprricnccs, since the 

' This rcfcrcncr is tu all uscrs and i ~ o t  specifically teens. 



~ o u t h  that have fewer technology opportunities are the same youth most often served by out-or- 

school time programs. Also, budget cuts dtld time cons~raints  coupled with an intensive cmpliasis 
in schools on in~proving English Language Arts and Ma~hematics have relegated other sub]ccts 
and ~ l i i l l ~ ,  including iechnology skills, 10  he m:~rgins. After-school hours may be a cri~ical lime 
lor young pcoplr to access and engage in technology-focused experiences (California Departrticnt 
u l  Education. LOOO).  

The lollowing section presents a series of research rcsu l~s  on specific technulogy applications and 
lhcir relationship to acadcmic improvement. Although such rescarcli is in ils infancy, therc is a 
steady stream 01  investigation aimed at uncovering ~ h t .  possibiliries, poteutial, and risks of 
icchnalogy-bawd learning strategies and tools. To whar extent providing access to and engaging 
at-risk teens in experiences involving technology d u r ~ n g  the aftct-school hours can support their 
academic achievement is the principal question the iollowit~g ~;cctiou ot (his paper will address. 

Technology and Academic Achievement 
Conducting research on the trfecriveness or educational technology use is challenging, in part, 
because technological change is swift. Also, the range of applications of technology is broad, from 
drill-and-practice computer-ass~sted i n s t r u c ~ i n n ~  LO technology-enabled projecl-hascd learning. As 
technology changes, the rnul~imcclia capaci~y, interactive characteristics, and d c s ~ g n  cpmponents 
change, too. In addition, cot~tcxt i~dl  Iactors surrounding implementatio~l have made gcncralizing 
findings difficult (!7:1ldcz t'i ~ l . ,  100C)). Most studies investigale technology 3s i t  is uscd in sclioul 
cl:lssrotlms and labs, ralhcr than out-o f-school lime programs. However, nul-or-schocll 1 imc 
1,rogr;lm settings can sometimes resemble, both in environment and con tent ,  ~ht l  in-school 
srrriiig. suggesting that findings from ~raditiunal school studies can offer imput t311t ~ n s ~ g h t s  i n t o  
1l3c porcnrial role of technology use in out-of-schnrol ~ i r n c  to sl~ppol-t academic achievement. 

While many studies offer compelling examplcs 1)1 ~ h c  wa)s 111at technology-based lcarning 
~ t r~ l tcg ies  [nay support academic achieve men^, not all s tnd~es yicld positive results. Substarltial 
liter-aturc also proposes thal the use of technology as a lcarning loo1 may have drawbacks (Akin, 
lN8; B:irlc);, 1999; Cuban, 1993; Gordon-Calucrt, 1 W Y ;  Llansen, n.d.; Hartman, 2003; Milken 
Family Fuuncla~ion, 1999; Peterson & Orde, 1935: Roschellc. Pya, Hnadlcy, Gordin, & Means, 
2000; Wang fir Chan, 1995). The mere existence c>C 1cc.hnology-based tools in the learning 
environment does no! guarantee thai lcarning will transpire; the tools must be par1 of a "cohcren~ 
educa~ion appmach" (National Research Council, 2000). Goldenberg (2000, pg. 2) concluded 
thal ihe "singlc mosi important t h ~ n g  that research shows is t h a ~  what really matters is not the 
use 01- ~ecllnnlngy, h u ~  how it is used." Research by Yegelski and Powlcy (1996) demonstrated that 
even the most hasic. incr~rporalion of lcchnology inlo an  educational 51.t tin$ can Cnc'rlitnLer 
~echnological, institutional, and {heoretical boundaries. However, hascd on 111c volume of positive 
findings ahoui I I I C  pclssihle impac~s of tcchrlolngy on academic achicvement, I hcre i3 sulf  c i e n ~  
reason to highlight t~idtly tiC i l ~ o w  studies In this review and to consider ~ h c i r  Cindings, as well as 
gc'ni1t.r and race differences, whcn structuring academic support p r r>g rnm~ .~  

' Technolugy-enabled learr~lng appears by d~lfcren~ namcq in t h e  scctiou Tcchnolugp and Acadern~c 
Acl~levement, for cxample, compu tur-assi51cd Inslrucl ton, co~nputer-based instruction, comput'r- 
supported mstruction, and technology-based Irarning The names uscd may differ i f  they refer 10 

differen1 prdagogical approaches or ro rhc dilfercnr rules [hat technology plays In leaching and 
learnrng srtuariuns. 

See Appendix B fur Curther detail3 crn ~nusi o i r h z  rcsearct~ studies cited in this sec~ion .  
















































