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Executive Summary

LitTECH Outreach, a 3-year technology-based preschool literacy project was conduded by
staff at the Center for Best Practicesin Early Childhood(the Center), aresearch and development
division of the College of Education and Human Services at Western Illinois University. Funded by
the U.S. Department of Education'sOffice of Special Education Programs (OSEP)*, LitTECH was
based on ideasthat workN the postive results of two research studies and two related research-based
early childhoodtechnology and literacy projects, dl conduded by the Center. The project was
designeal to link theresults of effective emergent literacy technology research findingsto early
childhoodpractice, thereby improving emergent literacy practices for youngchildren with disabilities.

LitTECH was replicated in 10 sites: three sitesin Year 1, eightsitesin Year 2, and eight sites
inYear 3. Some sites paticipaed more than oneyear. Ninesiteswerein Illinois and onewasin
Missour. Sitesinduded early childhood centers, aHead Start program, pre-K programs, and special
education coopeative classroons. Thetotal teacher sample over the 3-year period was 92 treatment
classroomteachers (some participaing more that oneyear) and 37 comparison classroomteachers.
Treatment classroons over the 3 years served 1,549 children (some more than oneyear). Comparison
classroomns served 609 children.

LitTECH postively impacted teachers and children in treatment classrooms, as demongrated
by the daa collected during the 3-year project. Treatment teachers implemented important
components of the LitTECH curriculuminto ther classroons. They established appropriate
classroom computer center environments, integrated technology tools and software into the classroom
curriculum, and made use of technology to facilitate communication between home and school.

Treatment teachers learned valuable technology skills that allowed them to effectively
implement technology activities with a diverse rangeof students. Over the course of thear
involvement with LitTECH, these teachers became adept at usng technology to manage student
learning; usng technology to address content and student technology standads designing
developmentally appropriate learning oppotunities tha apply technology-enhanced ingructiond
strategies to suppot diverse needs of learners, usng technology resources to collect and andyze daa,
interpret results, and communicate findingsto improveingructiond practice and maximize learning;
and applying multiple methodsof evaluaion to determine students appropriate use of technology
resources for learning, communication, and produdivity.

Treatment children saw greater gansin emergent literacy skills than ther comparison

! LitTECH Outreach PR#H324R30013, funded by the Office of Special Education Programs, U.S. Department of Education



counterpats. These skillsinduded interacting with book and print materials, demongrating an
undestanding of story, bookhandling skills, responding to pictures and print, and demongrating
emergent writing behaviors. Treatment children also had greater gansin technology skills
paticularly in theareas of basic opaationsand concepts, usng technology produdivity tools, and
usng technology problem-solving and decision-making tools.

Parents reported tha involvement in theliteracy technology program provided benefits to
thar children. Reported bendfits induded improved languaye development, as well as
communication, listening, reading, and writing skills.

Thestudy demongdrated the LitTECH modd postively impacts the development and
acquisition of emergent literacy skills of youngchildren with and withoutdisabilities. Thekey to
acquisitionistha themodd beimplemented in theway tha it isintended. Theclassroom
environment mug be set up to encourage exploration, and software mug becritically evaluated for

appropriateness and individudized for each groupof children.



Evaluating the Effectiveness of a Technology-Based Preschool Literacy Project: A Final Report

by Joyce Johanson, Carol Bell, and Katrina Daytner

LitTECH Outreach was a 3-year OSEP-funded technology-based preschool literacy project
conduded by staff at the Center for Best Practicesin Early Childhood(the Center), aresearch and
development division of the College of Education and Human Services at Western Illinois
University. Themajor god of LitTECH wasto link the results of effective emergent literacy
technology research to early childhoodpractice, thereby improving emergent literacy practices for
youngchildren with disabilities.

LitTECH was based on the postive results of two research studies and two related research-
based early childhoodtechnology and literacy projects, all conduded by the Center. TheEarly
ChildhoodEmergent Literacy Technology Research Study’ devel oped and tested the Interactive
Technology Literacy Curriculum (ITLC), thefourdaionfor theLitTECH modd. Thel TLC was
developad and studied over 3 yearsin 16 hdf-day classes with 255 preschool children with disabilities
and eight teachers. Four classes withouttechnology served as a comparison group. Children at the
ITLC sites made significant gainsin emergent literacy behaviors and in postive sodad interactions
Children recognized their own names, names of others, and identified environmental printin software
programs. They pretended to 'read’ stories, asked questions made comments, and carried on
convasationd\ skillsthat mark the beginningsof later success with literacy (Hutinge et a., 1998)

LitTECH's procedures, materials, and evaluaion tools were then successfully used in amodd
demondration project® and an outreach project*, which yielded similar results for 2,553 children
(Hutinge, Bell, Johanson, & McGrude, 2002 Hutinge, Robinson, Schnader, & Johanson, 2002)
Procedures and materials were next studied in a Steppinggones Phase 3 Research on Implementation
Project® in order to replicate and validae theoriginal research findings Themodd was replicated in
17 classroorms. Eighteen replication teachers served 438 children with disabilities or at-risk. Results
demondrated tha technology provided accessto literacy activities tha benefited youngchildren,
whether they had disabilities or were at risk. Across the 3-year period, children in treatment groups
made gansin aspects of both literacy and technology use (Hutinge, Bell, Daytner, & Johanson,
2005,2006)

2 PR # H180G40078

3 The Early Childhood Interactive Technology Literacy Curriculum Project, PR # H024B50064

4 LitTECH Interactive Outreach, PR #H024D70020

5 Disseminating and Replicating an Effective Emerging Literacy Technology Curriculum (ELiTeC), PR #H327A 000036
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Theoretical Framework

Thefollowing sectionsdiscuss the theoretical and empirical suppot for emergent literacy,
benefits of technology use, and integrated curriculum N all important factors of the LitTECH modd.
Emergent Literacy

Learningto read is acomplex process. Children mug learn the princples and rules of a
culture'swriting system in order to learn to read (Snow, Burns & Griffin, 1998) Children mug learn
theaphabet as a symbol system for sounds therules tha goven how letters combine to make words
and words combineto make sentences, how to find meaning in text, and how to reflect on languaye
to gain metalinguistic ingght Children accomplish these skillsin arelatively short peiod of time by
observing and interacting with other readers and writers as well as throughther own experiences as
readers and writers (Sulzby & Teale, 1991). Expeiences with storybookreading, discussionsabout
books listening comprehenson, and writing are cruda in early literacy development (Bus van
ljzendoomn, & Pellegrini, 1995.

Prior to the 1980's preschool literacy ingruction was based on areading readiness approach,
emphasi zing decontexudized and sequenced teaching of reading sub<ills, such asthereationsip
between soundsand thevisud characteristics of print, while ignoling thefundionsof print and
writing (van Kleeck, 1990. In themid 1980's views and educationd practices regarding early
childhoodliteracy development made a dramatic shift to the emergent literacy perspective.
Proponaents of the emergent perspective conduded: " (a) listening, speaking, reading and writing
abilities develop conaurrently and interrelatedly, not sequentially; (b) thefundionsof reading and
writing are as much a part of literacy learning as are theformal skills; (c) children@ early behaviors
are alegitimate phese, rather than a precursor to literacy; and (d) these behaviors and
conceptudizationsdevelop in predictable ways toward conventiond literacy” (Teale, Hiebert, &
Chittenden, 1987,p. 772) Theemergent literacy perspective recognizes, and seeks to build upon the
naurally occurring literacy behaviors exhibited by children prior to formal ingruction (Barclay,
1990;Lyon 1997;Strickland, 1990;Sulzby, 1986;Teae et a., 1987. Emphasisis placed onthe
developmental progression of reading and writing skills and theimportance of children@
paticipaionin literacy activities tha are persondly meaningful and fundiond (Burns Griffin, &
Snow, 1999;Morrow, 19973 Strickland, 1990) Mog researchers now accept the emergent literacy
perspective to explain literacy acquisition (Mason & Sinha 1993. In 2000,the two major naiond
organizationstha guide preschool literacy education, the Internaiond Reading Assodation (IRA)
and the Nationd Assodation for the Education of YoungChildren (NAEY C), published a joint
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postion statement encouraging the use of emergent literacy as thefounddion for ingruction and
assessment in preschool classrooms (Neuman, Copple, & Bredekamp, 2000) Further suppot for the
emergent literacy perspective comes from thefindingsof the Nationd Early Literacy Pand, a pand
designal to extend the Nationd Reading Pand's work to children younge than kindegarten age
This pand reports "well-integrated, devel opmentally appropriate, and engaging oppotunities’ in
literacy hdp to build thefounddionsfor reading and writing (Strickland & Shanahan, 2004,p. 76).

Literacy research shows that the children mog likely to experience reading difficulties during
the primary grades are those beginning school with less prior knowedgeand skills in the areas of
letter knowledge phondogical sengtivity, familiarity with the basic pumposes and mechanisms of
reading, and languaye ability (Adams, 1990;Snow et al., 1998. Many children with oral languaye
ddays and imparments have significant literacy problems before they enter first grade (Scarborough
& Dobrich, 1990) Koppenhaver and Erickson (1998) identified three literacy problems affecting
children with awiderangeof disabilities, induding: (1) difficulty learningto read; (2) receiving
ingructiond approaches that address the study of wordsin isolation and rely onworkbookactivities;
and (3) teachers who bdieve children with disabilities should be taught separately from ther peers.
Mog children who have reading difficulties have been read to only onetenth as often as children
who are more successful readers (Adams, 1990) Children with disabilities are especially likely to
lack reading exposure (Marvin, 1994) Those with significant speech imparments lag behind ther
peersin literacy development because they often have fewer oppotunities to learn how to condruct
meaning from stories (Light & Kent-Walsh, 2003) In addition, literacy is notlikely to bea part of
intervention plansfor children with disabilities, and thar teachers are often nat aware of emergent
literacy research (Erickson & Koppenhaver, 1995;Koppenhaver & Erickson, 1998) Even if teachers
of children with disabilities know aboutappropriate early literacy practices, they may question usng
such practices with thar students (Neuman & Roskos 1998;Patzer & Pettegrew, 1996.

An extengve review of literacy research by the Nationd Early Literacy Pand (Strickland &
Shanahan, 2004)identified predictors of future literacy success tha induded: aphabetic knowedge
phonobgical and phonemic awareness, print knowedge oral languaye development, and invented
spdling. Literacy research indicates tha devel opment of these skills best occurs during authentic
reading and writing activities (Ehri et a., 2001;Jalongo,2004;Morrow, 1997a Neuman et a., 2000;
Peterson, Taylor, & Hansen, 2002;Snow et al., 1998; Stahl, 1998)

Alphabdic principle refers to "cognitive indgghts into the systematic relationdhips between
printed letters and spoken sound$ (Reutzel, 1992,p. 20). Preschool children, with no formal training,
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learn much aboutletter-to-soundcorrespondence. In fact, many children undestand the aphabetic
princple prior to fully mastering letter-to-soundcorrespondeances (Adams, 1990). Children learn this
informationfrom activities in the environment, induding listening to books beng exposed to various
types of print, playing rhyming games, and participaing in writing activities. Knowedgeof the
alphabetic prindple, acritical step in independent reading, is vitally important (Adams, 1990)
"Failure to grasp that written spdlingssystematically represent the soundsof spoken words makes it
difficult nat only to recognize printed wordsbut also to undestand how to learn and to profit from
ingruction" (Snow et a., 1998 p. 315).

Phonologcal awareness is an undestanding of the soundsof languaye (Invernizzi, 2003;
Wolfe & Nevills, 2004). It arises from the ability to reflect onlanguaye indgpendent of meaning and
to manipulate sounds Phonobgical awareness encompasses many different skillsinduding rhyming,
recognizinginitial soundsin words onset-rime awareness, aliteration, segmenting wordsinto
sounds and blending soundsinto words (Adams, 1990; Invernizzi, 2003;Wolfe & Nevills, 2004) A
strongfounddionin phonobgica awareness postively affects the development of phonenic
awareness and phontsin later years (Shanahan, 2005). Consquently, children with strong
phonobgical awvareness skillstend to be better readers (Adams, 1990;Jud, 1988;Neuman, 2002;
Snowet a., 1998.

Concepts of print indudeundestanding letters are different from words letters are used to
make words, spoken words can berepresented in print form, there are spaces between words, print
carries meaning, there is oneto-onecorrespondence between written and spoken words, and words
are read from l€ft to rightand fromtop to bottom on the page (Adams, 1990;Barclay, 1994;Clay,
1991) Children learn concepts of print as they experience print, icons andlogosin theenvironment
of thar daly lives, and they often recognize conaepts of print prior to having any formal ingruction
(Clay, 1991;Neuman & Roskos1997;Y aden, Rowe, & MacGillivray, 2000) Since children who fail
to develop an adequae undestanding of print concepts during the preschool years are at risk for later
reading difficulties, interventionsfor this age level should be designed to promote the development of
print knowedge(Snowet a., 1998)

Book handling refers to children'sphyscal manipulation of books (Schickedanz, 1999. The
maturation of book handling skills tendsto follow a typical trajectory (Allen & Marotz, 2003
Schickedanz, 1999;Wren, 2001) athoughmany of the skills develop s multaneoudy. During book
reading, children between 7 and 10 monthsold hdp an adult turn pages as well as turn pages

awkwardly onther own. By 11-15 months of age children are able to turn pages well, can turn an
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inverted bookright side up, and begin to participate in Gplay-reading.OBeginning around18 months
children are ableto flip througha bookfrom beginning to end, holding the bookrightside up.
Children from 18 to 24 monthsturn two to three pages of abookonther own at atime, while 25- to
36-month oldsturn pages of abookoneat atime. Children between 25 and 36 monthsalso point to
thetext they are @eadingQGeven thoughthey may be telling a story unrelated to actud text. These
children undestand tha text isread fromtop to battom and from left to right. Children who have
expeiences with book handling during the preschool years have more successful literacy
development during the elementary school years (Adams, 1990;Snowet al., 1998 Wells, 1981).

While aphabeic prindple, phonobgica awareness, concepts of print, and book handling
relate to children@ text recognition, story comprehension deals with text comprehenson. To betruly
literate, children mug beable to decodeandundestand. |dentification of youngchildren's
comprehengon abilities often occurs in the context of bookreading. In this context, children answver
guestionsaboutstories, retell storiesthey have heard, or pretend to read a story by usng picture cues.
Katims (1994)notes theimportance of nononventiond pretend readingsfor children with
disabilities. As children grow more sophisticated, they are able to figure out wha a story is aboutand
make predictions Children'scomprehenson skills have a direct relationship to reading difficulties;
children with reading difficulties retell storiestha lack detail and complexity and contain less key
information and cohesion (Merritt & Liles, 1987;Naremore, Denamore, & Harman, 1995;Weaver &
Dickenson, 1982)

Emergent writing is often given less attentionin the emergent literacy discussion, yet it isno
lessimportant in undestanding children'sliteracy skills. Barclay (1990) drawing on thework of
Clay (1975) identified seven stages of children@writing development, induding: scribbling, modk
handwriting, mock letters, conventiond letters, invented spdling, approximated (phondic) spdling,
and conventiond spdling. Scribbling, or making marks and then shgpes on paper, isrelated to
children( representation ability. As children gain experience, they redize that symbols can be
combined with other symbols to build a more complex system. In time, children make modk letters or
letter-like shgpes resembling conventiond letters, followed by the creation of conventiond letters,
usngfirst uppecase and then lowercase letters. When children learn to write letters, they start to
create words Initial words often contain letters representing initial and sometimes ending sounds
Eventudly, children'sspdlingsbegin to represent all soundsin aword and findly conventiond
paringsof letters. Children need daly oppatunities to see wordsand letters being written and to

practice making marks, symbols, letters, or wordsat all stagesin order to effectively develop writing
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skills (Barclay, Bendli, & Wolf, 1996) Throughart and early writing experiences, youngchildren
develop the ability to make marks and produe symbols, founddiond skills for later literacy
development such as writing to communicate (Barclay, 1990;Dyson, 1986,1990;Jalongo,1992)
Benefits of Technology Use for Children with Disabilities.

Research and practical experience suggest tha children with disabilities who have
experiences with computers and other technologies are more likely to experience success than those
withoutsuch access. Assistive technology equdizes learning oppotunities for children with mild to
severe disabilities. Intervening with computers and other technologies, induding adaptive peiphaa
devices or specidized software, produaes changes in youngchildren (Derer, Polsgrove & Reith,
1996;Hutinger & Johanson, 2000;Hutinge, Johanson, & Stondbumer, 1996)

Evidence clearly points to the effectiveness of computers as access technology for young
children with disabilities (Behrmann & Lahm, 19%; Brett, 1997;Clements, Nastas, & Swaminathan,
1993; Godt, Hutinge, Robinson, & Schndder, 199; Hutinge,, 1996;Hutinge & Clark, 2000;
Hutinge & Johanson, 1998;Hutinge & Johanson, 2000; Spiegd-McGill, Zippiroli, & Mistrett,
1989) Computers and adgptive devices assist children with disabilities to participate in the activities
of daly life andto do many of the same thingsother children doN draw pictures, play games, and
communicate.

Both literature and practice point to theimportant bendfits of integrating technology into the
preschool curriculum (Castellani & Jeffs, 2001;Gordon & Brown, 1996;Wright& Shade, 1994)
Used appropriately, computers are valuable learning tools for preschool children (Haugland, 2000)
Integrating computers and appropriate software into educationd experiences postively impacts
cognitive, soda emotiond, languaye, and motor development (Casey, 1997;Haugland, 1992;
Hutinge, et a., 1998;Pressman, 1999;Van Scoter, Ellis, & Railsback, 2001) Children'slanguaye
and sodal skillsincrease as they work together at the computer (Clements, et al., 1993 Davidson &
Wright, 1994 Hutinger, et al., 1998;Hutinge, Bell, et al., 2002;Hutinge & Johanson, 1998)
Integrated Curriculum

Guiddines for both special and regular education suppot the conaept of an integrated
curriculum (DEC, 1993;NAEYC, 1996;Sanddl, McLean, & Smith, 2000. An integrated
curriculum has been shown to be an effective teaching methodfor children with disabilities
(Gurganus Janas, & Schmitt, 1995 Kataoka& Lock, 1995;Patton, 1995) Throughan integrated
curriculum, children with special needs can beinduded within the context of theregular program,

even when the services of special education teachers and therapists are needed.
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Asits nameimplies, an integrated curricular approach integrates people, concepts, skills, and
oral and written languayein a natural, meaningful context. Throughmany and varied experiences
relating to acommon theme, youngchildren with and withoutdisabilities experience growth in
conceptud undeastandingsand process skills (Barclay et al., 1996;Barclay & Walwer, 1992;
Manzo, 2001) When teachers target specific knowledgeand skills to develop or enhance through
participation in theme-driven activities, children show increased capacities for risk-taking, problem-
solving, coopeaative learning, sharing, and decision-making (Clements, 2001;Katz & Chard, 2000.
By drawing uponyoungchildren@ natural curiosty abouttheworld aroundthem, teachers and
families can offer oppotunities tha alow children to congruct meaning, confirm predictions
geneate new questions synthesize ideas, and make connections Both the Project Approach (Helm
& Beneke, 2003;Katz & Chard, 2000 and Reggio Emilia (Gandini, 1993)foger children@
sugained involvement in handson projects related to areas of children'sinterest and connect
learning to authentic and meaningful experiences.

LitTECH and Research Council Recommendations

LitTECH training and curriculum reflect the reading research recommendaionsfor early
childhoodmade by the Nationd Research Coundl® Preventing Reading Difficultiesin Y oung
Children (Snowet al., 1998. Table 1 compares the Coundl® recommendaionswith the LitTECH

curriculum and shows the many points of congruence.

Tadbel

Research Recommendations and the LitTECH Curriculum

NRC Components of LitT ECH Training and Curri culum that Support NRC
Recommendations Recommendations

1. Providerich A. A literacy-rich environment

conceptua experiences ¥  Many and various books

that promote growth in ¥  Labelsthroughout the classroom

vocabulary and ¥  Pictures and posters with words

reasoning skills. B. Interactive software

¥ Different levels promote reasoning skills

¥ Textishighlighted and read to reinforce spoken to written word correspondence
and left to right reading

¥ Words and activities encourage verbal exchanges and vocabulary growth

¥ Classroom software developed using authoring programs requires planning,
discussion, reasoning, aswell as written and verbal participation

2. Encourage lexica A. Meaningful experiences for children related to words and their meanings
development, from early ¥ Learning their names

referential (naming) Sign-up sheet: Children GignOtheir names by their pictures.
abilities to relationa and ¥ Learning classmatesCnames

abstract terms and finer- During circle time, children relate pictures to names

shaded meanings. ¥ Learning everything has aname
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Names can be spoken and written
The written word represents the object
Objects are labeled throughout classroom environment

. Interactive software

¥ Offers opportunities for children to socialize and discuss objects found in the
stories, name the objects, and discuss their purposes in the story

3. Encourage

development of listening
comprehension skills and
the kinds of syntactic and

. Reading to children during circle time

¥ Questioning children about the story
¥ Asking children to predict what will happen next
¥ |nviting children to participate as a group when the story has repeating phrases or

prose structures that sentences
preschool children may . Interactive software
not yet have mastered. ¥ Offers opportunitiesfor children to hear storiesread, listen to and sing along with
songs, experience rhymes, and play with words
. Authoring software
¥ Offers children opportunities to create their own interactive stories.
. Off-computer curriculum activities related to electronic stories (e.g., acting out parts
of the story)
¥ Help children understand story content and structure
4. Encourage . Print and electronic books

development of
children@® sense of story.

¥  Children are introduced to story concepts (e.g., beginning, middle, end,
characters, setting, conflict) through having print books read to them or by
interacting with electronic books

. Dramatic play activities

¥ Children participate in planning and acting out the story; they work on characters,
settings, costumes, and plot sequence

. Authoring software

¥ Children create interactive stories with sequence, characters, and words

. Art activities

¥ Children tell stories through their drawings or about their drawings
¥ Children use drawingsto illustrate their stories

5. Encourage children@
sensitivity to the sounds
of language.

. Singing/rhyming related to books used in classroom

¥ Offers opportunities to play with the sounds in our language

. Interactive (Living Books) software

¥ Reads stories aoud; highlights words
¥ Letschildren hear words over and over
¥ Offers opportunitiesfor children to predict and discuss eventsin stories

. Authoring software

¥ Lets children record and replay sounds

6. Encourage
development of
children@® concepts of
print.

. Print-rich environment

¥ Objectslabeled

¥ Environmental print displayed

¥ A variety of books available on many subjects; books displayed relate to software
children are using

¥ Paper and writing/drawing tools located in each center to encourage children@
writing/drawing

. Interactive electronic software

¥ Highlighted text promotes understanding of 1eft to right; top to bottom
¥ Spoken text promotes understanding that words are made up of sounds and have
meaning

7. Encourage
development of
children@® concepts of
space, including
directionality.

. Interactive electronic books

¥ Highlighted text

¥ Promotes understanding that reading is done from left to right and from top to
bottom

¥ Demonstrates words are separated by spaces

. Variety of input devices




¥ Mouse, touch tablet, alternate keyboard, switch
¥ Allow children to explore the concept of space as they use the devicesto
maneuver through the software and interact with the variety of activities

8. Encourage A. Books

development of ¥ Handling books, turning pages

children@ fine motor B. Input devices for computer use

skills. ¥ Mouse, touch tablet, alternate keyboard, switch

¥ Encourage eye/hand coordination (visual tracking on monitor, pressing pictures
on an overlay)
C. Drawing/writing opportunities at all centers
D. Computer sign-up sheet

9. Motivate children to A. Bookg/interactive software

read. Read aloud to children daily.

Offer awide variety of books and software on many subjects

Prepare a comfortable reading center where books are easily accessible
Provide adaptive books (e.g., with page turners) for children whose disabilities
make book handling difficult

Encourage children to read aloud or to read along with the Living Books
Allow children to take books home

Allow children to share favorite books from home with classmates
Encourage children@ storytelling/dramatic play

Create books with an authoring program, printing hard copies for classroom
library and for families

K K K K

K K K K K

Replication Sites

Both rural and urban school digtricts patticipaed in LitTECH replication. Sites served
children at risk and those with disabilities. Three sites, onerural, onesubutban, and oneurban,
replicated themodd in Year 1 (Spring semester, 2004) of the project. Therural site paticipaed for 2
years. The othes participated all 3 years.

Seven new siteswere added in Years 2 and 3. Of thefive new sitesadded in Year 2
(20052005school year), four were located in rural communities and onein an urban community.
Four of thefive sites continued throughY ear 3. Two sites, both rural, joined the project in Year 3
(20052006school year).

Table 2 shows the number of participants for each year of thestudy. The numbers of teachers
and children in treatment and comparison classroormns are provided, as well asthenumber of
participants for whompermission to collect data was received, and the numbe of participantsfor
whom complete daa sets were received. Further explanation is warranted as to why there are
different numbers reported for each row. With respect to theteacher daa, the Total rows and the
Total with Permission rows are identical because only those teachers for whompermission was
received were induded in the study. However, athoughwe received permission fromall of the
teachers, each year at least oneteacher did not return a complete daa set. Some reasonsthis occurred

induded: teachers being tranderred to a different classroom or school, having a broken computer for
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pat of the school year, misplacing thedaa, and nat complying with requests for daa.

Tabe?2
LitTECH Outreach Participants Yeas 1 - 3
Teachers Children
Year 1 Participants - -
Treatment Comparison Treatment Comparison
Tota 15 12 227 184
Total with Permission 15 12 88 68
Total with Complete Data 13 11 69 49
Teachers Children
Year 2 Participants - -
Treatment Comparison Treatment Comparison
Tota 39 13 620 202
Total with Permission 39 13 372 53
Total with Complete Data 39 12 229 10
Teachers Children
Year 3 Participants - -
Treatment Comparison Treatment Comparison
Tota 38 12 702 223
Total with Permission 38 12 339 47
Total with Complete Data 30 9 155 6

With respect to thechild daa, the Total rows and the Total with Permission rows do notalign
because LitTECH did notreceive paent/guardian permission to collect daafor all childrenin the
classroom We are uncertain as to why parents/guadians madethis decision. Furthermore, in many
cases we did not receive complete daa sets for the children for whomwe had permission. Some
reasonsinduded: child illness or absence during testing, children tranderringin or outduring pre or
pog testing, and teacher nonmmpliance with the data requests. It should be noted that, althoughthere
was variability in the number of children with complete data sets, all children in atreatment
classroomhad the potential to beimpacted by the changes the teacher made as a result of LitTECH
training. For al subsequent discussionsof daa, specific information regarding the numbe of
paticipantsinduded in each andysiswill be provided.

Random Assignment of Sites Classrooms

Uponnotification of funding in September 2003,LitTECH Directors contacted thethree Y ear
1 site administrators to obtain formal replication agreements from each site. Once replication
agreements were onfile, site administrators submitted names of teachers who agreed to participate in
LitTECH. The names were printed on standard size busness cardswhich were then drawn from a
box to divide each site® teachers into treatment (replication) and comparison groups Site
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administrators were then given the names of teachers who had been randonly assigned to the
treatment or comparison groups and they notified theteachers. The same procedure was followed in
Years2 and 3.

To limit cross contamination, teachers in treatment classroons were asked not to share
information with comparison classrooms. In addition, administrators ensured tha comparison
teachers did not receive thetechnology tha was purchased based on the treatment training and modd
implementation. After aclassroom served as a comparison classroomfor ayear, thefollowing year,
itsteacher participated in LitTECH replication training and the classroom became a treatment
classroom Theonly exceptionsto this schedule were teachers whos classrooms were comparison
classroonsin Year 3. These teachers had the option to receive replication training at the end of the
project. Two of thefour Y ear 3 comparison teachers attended training.

Role of Advisory Panel

In Januay 2004, five early childhoodeducators became part of the project's Advisory Pand.
Two members droppel from thePanel at theend of the secondyear (December 2005) A parent
member joined the Pand at the start of thethird year (January 2006) Each spring, Pand members
met to discuss thar rolesin the project. During Year 1, alistserv was established for dialogueand
suppot between LitTECH Project Staff, Advisory Pand members, and replication teachers. Each
Advisory Pand member modeated onelistserv discussion each school year (see pages 12-13).

Advisory Pand members were invited to present or facilitate summer camp workshops In
2004,0neAdvisory Pand member opened the 2-day workshopwith an overview of project work and
technology. Three pand membersfacilitated workshopseach year on such topics as digital imaging,
software review, and digital storytelling.

Advisory Pand members also provided a follow-up training for replication teachers and
assisted in revising the Technology Based on Standards (TABS) and Individual Literacy Assessment
(ILA), two measures LitTECH used to collect child daa. For information on these measures, see
pages 17 and 18).

LitTECH Activities
Replication Training and Support Services

Replication training conssted of a series of workshopscovering the contentin five LitTECH
modules. Replication training began for thefirst three replication sites in January 2004 and continued
throughDecember 2005

Theforma LitTECH training conssted of five separate modules. Module titles and brief
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descriptionsof content follow.

(1) Building A Firm Foundaion for Emergent LiteracyN Topics induded the philosophy of
emergent literacy, practices suppoting emergent reading, practices suppoting oral languaye,
practices suppoting early writing development, practices suppoting emergent reading

development, creating a literacy-rich environment, and emergent literacy assessment.

(2) Designing the I TLC EnvironmentN Classroomtechnology topics induded designing the
computer environment with emergent literacy in mind, managing technology to promote
literacy development, facilitating emergent literacy behaviors, and planning for adgptive
devices. (Note: Modules 1 and 2 were generally covered togeher during theinitial replication

training session.)

(3) Using Children's Sotware to Pronmote Emergent Literacy BehaviorsN Discussions and
demondrationsfocused on selecting software to suppoit emergent literacy, undestanding and
usng levels of software interactivity, evaluaing software, and modifying software to meet

individud literacy needs

(4) Integrating Technologyinto the Literacy Curriculumb Discussionsand demondrations
focused on selecting software to suppot emergent literacy, undestanding and usng levels of
software interactivity, evaluaing software, integrating technology into the curriculum, and

creating computer-generated materials to suppot emerging literacy.

(5) Using Authoring Multimedia Sotware to Enrich the Literacy CurriculumiN Content induded
an overview of a selected application, demondrationsof the application, information on how
to develop and evaluae a multimedia program, and hands-on oppotunities to create an
electronic book.

Suppot services offered by LitTECH staff induded face-to-face follow-up during classroom
vigits, electronic suppot viae-mail and listserv, aswell as suppot viaatoll-free phoneline The
project website <www.wiu.edutthecenter/littech> aso provided information. Follow-up suppot
contacts with replication teachersinduded 587 e-mail, 85 phone 87 mail, and 273 persond contacts
with atotal of 932follow-up contacts with site teachers. Follow-up content ranged from answering
guestionsaboutaction plansand training content to technical assistance aboutsoftware and hardware.

During Year 1, the LitTECH listserv was created as a mechanism for sharing information and
answering questions Table 3 reflects thetopics of thelistserv podingsove 3 years. Participants on

thelistserv induded LitTECH Project staff, Advisory Pand membe's, and treatment teachers. The
12



total membership of the LitTECH listserv

Tabe3

for the3-year period was 75members. OVer | irecy | istsery Posts Over Three Yeas

this 3-year period, 153 messages were Topics: Year 1  Year Year Total

. 2 3
posted onthelistserv. TwentY'fOLr Announcements regarding 2 8 14 24
. . LitTECH
messages from LitTECH staff induded Participant responsesto > 3 1 18
. .. announcements
announements regarding training and Questions asked by 0 > > I
, LitTECH participant

workshop schedules, welcoming new R'@OﬂS;g :L'f;?ois 5 5 i 3

paticipants, reminde's of data duedates, ﬁgjgo‘r’]atrg;fjﬁfm duced

teacher interview questions and facilitating ;”g%g‘igy Advisory Panel ° 10 ! 22

; ; ; _ Participant responses 11 9 3 23

discussion topics. Twenty-two messages discuston topcs

from Advisory Pand membersinduded LITTECH staff sharing 2 2 53
information (FY1)

introdudng discussion topics such as Participant responses shared 0 5 L 6
information

Technology Environments, KidDesk, Tips Total Postings 22 1 60 153

for Working with Families, Choosng Software for a Unit and/or Project, Hyper Sudio, Classroom
Management of the Computer Center, Developmentally Appropriate Software, Using the Digital
Camerain the Classroom and Describing the Process. Creating the"Brown Bear" Kid Pix
Slideshow.
Workshop Revisions and Development

Training modues and workshopswere modified based on the participants and sites needs
assessments tha were conduded prior to or during thefirst training. Other modificationswere
undetaken as needed or requested. For example, if a school had purchased digital cameras, butthe
teachers lacked basic knowledgeof digital camerause (e.g., ugng the camera's features, connecting
camerato computer, downloading images) this information was integrated into oneof theworkshops
Or if theteachea's had agoodworking knowledgeof emergent literacy, the workshop was shortened
to focusonly ontheimpact of technology on emergent literacy. Or if theteachers all indicated a
preference for a project approach to curriculum, the workshopfocused more on a project approach to
usng technology and less on athematic approach.

LitTECH developed onenew workshopfor training teachersto administer therevised ILA
(see pages 25-26.) Thistraining was based on the seven-page administration manud and atraining
DVD. Themanud indudesingructions procedures, and criteriafor scoring each part of thelLA. The
DVD containsshort videosfor each ILA section. In thefall of 2005,35 teachers from seven LitTECH

sites received training on administering the ILA. Each teacher was given a copy of the LA Training

13



Manualand watched the DV D showing examplesrelated to each question. The DVD viewing was
followed by aquestion and answer period for clarification. Then teachers were asked to fill out Parts
Il and 111 of thelLA assessment form while watchinga DV D of an adult and child reading togdher in
atesting scenario. Findly, teachers watched additiond clipsof testing scenariosuntil inter-rater
reliability reached 90% agreement for each teacher.

Revised Curriculum

Revisionsto eMERGInNg Literacy and Technology. Working Togeher, Third Edition
(Hutinge, et a., 2001), the curriculum used in LitTECH training, were madein collaboration with
other Center for Best Practices in Early Childhoodstaff with backgroundsin early childhood,
literacy, andtechnology. The492page curriculum (completed in 1997and revised in 1998and 2001
contained nine chapters, plusreferences, resources, and appendices.

Changes that resulted in the Fourth Editioninduded the following: the Research
Recommendaions(see pages 7-9 of this repart), origindly in the Appendix, were moved to Chapter
1,"An Overview of Emergent Literacy," to show thereader how the LitTECH modd correspondsto
recommended research practices.

TheKidDesk section was excluded from Chapter 2 ("Designing the Environment") because
this kid-friendly desktop management software isno longe available except througha company tha
markets proprietary computer systems. Information on managing the classroom computer center and
evaluaing the computer environment was added to Chapter 2. Chapter 3 (" Software Selection”) was
revised by adding new software titles at each of the five Levels of Interactivity (Hutinge &
Johanson, 1996) Olde software titles that are now difficult to find were ddeted from the
interactivity lists.

Chapters 4 ("Integrated Curriculum Activities with Literacy-based Software") and 5
("Integrated Activities with Tool and Graphics Software") were updded. New activities were added
for six new software titles (2 Review, Golly Gee Blocks, Morton Subohich's Hearing Musc, Kid Pix
Deluxe 4, Sttionary Sudio, and SbrybookWeaver Deluxe 2004) Twelve activities were eliminated
from these chgpters. The software on which they were based was either no longe being marketed or
was outdated (i.e., notavailable for thenewer PC and Mac opeaating systems). Other revisonsto
these chgpters induded adding and updaing linksto webstes, adding children'sbooktitles, and
updaing the software system requirements listed a the beginning of each activity.

Chapter 6 ("Multimedia Authoring Software," formerly titled "Curriculum Activities with

HyperSudio") was changead to focuson avariety of multimedia authoring software and notjus
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HyperSudio. Other multimedia authoring software indudes Buildahlity, IntelliPics, and
MediaBlende'.

Intellipics information was moved from Chapter 7 ("Cugomized Activities and Adaptations')
to Chapter 6 because Intellipics comes unde the definition of Multimedia Authoring Sotware. The
origind Chapter 8 ("Family Involvement") was removed from the curriculum, and its contents were
integrated into Chgpters 4 and 5. Chapter 9 ("Assessment") became Chapter 8. It nowindudesthe
revised ILA and thelLA training manud. The"References’ and "Resources’ chgpters were also
updaed.

LitTECH Outreach Website

The LitTECH webste was devel opeal to disseminae information to the general publc as well
asto replication site staff. The LitTECH Outreach webste isfoundat
<www.wiu.eduthecenter/littech>. Thewebdte features five areas:

(1) TheHome section provides alist of project goals. (a) improve educationd practice by linking
tested research results to practice in replication sites; (b) provide access to thegenera
curriculum, specifically related to literacy development, to children with disabilities; (c)
promote awareness of the postive effects software and adgptationscan have on children's
literacy skills; (d) provide effective teachinglearning strategies for early childhoodpersonné
and families, and (e) advance the knowedgeand competendes of those usng emergent
literacy technology applicationswith children with disabilities. Thelink "Become a LitTECH
Site," took interested visitors to a page explaining the steps needed to become a replication
ste.

(2) About Us provides information aboutthe model, information for obtaining gradude credit
hours or CPDUs for participating in modd training, and benefits of usngthe LitTECH
curriculum.

(3) Seven Podcags were created specifically for families of children ages 3-5 to hdp them
undestand theimportance of literacy development and offer suggestionsfor activities they
could use at home with ther children. The podaasts provide useful information for
professionds aswell. Podcastsindude(a) "Aboutthe Center for Best Practicesin Early
Childhood; (b) "Introdudion to the Podcast Series and Description of Emergent Literacy;"
(c) "Waysto Encourage Languaye Development” (indudesideas for usang children'sbooksto
encourage languaye development); (d) "Activitiesto Suppot Ora Languaye Development;”
(e) "Promoting Languaye Skills at the Computer;" (f) "Stages in Writing Development;" and
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(g) "Using Picture Booksto Ingpire Writing."
(4) The Resour ces section targets replication site teachers. It containseight .pdf files of
ingruments used for LitTECH data collection.

(5) Two LitTECH News newdetters are poged on the Newdetter section of thewebste. The
newdetters induded curriculum activities tha suppot early literacy development as well as
early learning standads articles; information abou the LitTECH modd and its bendfits;
recommendead webstes, software and book reviews, technology tipsfrom teachers;
announements of upaming LitTECH listserv discussion topics, upaoming conference
presentationsgiven by LitTECH staff, and upcoming LitTECH training events, and contact
information.

Method
Data Sources
LitTECH used a mixed methodsapproach, collecting and andyzing both quantitative and
guditative data to determinethe effects of randonly assigned LitTECH treatment (replication) and
comparison conditionson site staff and children. Table 4 lists the daa sources, targets, and daa

collection schedules.

Tabe4
LitTECH Data Sources Targets, and Data Callection Schedules
Data Sources Targets Data Collection Schedules
LItTECH Skill Attainment Survey Teachers Beginning and end of teacher's participation
Classroom Profile Teachers Beginning and end of teacher's participation
Teacher Interviews Teachers and Children End of each school year
Technology Assessment Based on Standards | Children Pre DPost (annualy)
(TABS
Individual Literacy Assessment (ILA) Children Pre DPost (annualy)
Family Surveys Children Beginning and end of child's participation

Teacher data sour ces. Results related to teachers came from multiple sources, induding
interviews at the end of each school year, the LItTECH Skl Attainment Suvey, and the Classroom
Profile. The LItTECH Skl Attainment Suivey was 35-item self-report designed to assess teachers
perceptionsof ther technology-related skills. Teachers ranked varioustechnology skillsona scale
from 1-5, with 1 meaning "l can®do this" or "I do not know much aboutthis' to 5 meaning "l can
perform all basic fundionson my own as well as more advanced fundions successfully.”

The ClassroomProfile, a 49-item self-report ingrument was designed to assess teacher(3
implementation of the LitTECH modd (i.e., how closely the classroomteacher conformed to the
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modd). It was divided into four sub-sections Classroom Facilities, Family Invdvement), Materials
and Equipment, and LitTECH Curriculum Implementation.

At theend of each school year, treatment teachers were invited to participae in an interview.
Thegod for theinterview was to obtain feedback aboutthe LitTECH training and intervention as
well asto gather information regarding teachersOviews of theintervention®@impact.

Child data sources. Multiple sources were used to collect child daa, induding annud
teacher interviews, afamily survey, the Early ChildhoodTechnology Assessment Based on Standards
(TABS), and thelndividual Literacy Assessment (ILA). Parents of participating children completed the
LITECH Famly Suwey, a 24-item survey designed to assess children'sliteracy exposure, skills, and
activities at home,

The Early ChildhoodTechnology Assessment Based on Standards (TABS) was used to access
children'stechnology skills. TABS an observationingrument, was based ontheK-12 standards
developal from theInternaiond Sodety for Technology in Education and thelllinois Early Learning
Standads (2002) Theingrument was developed at the Center and tested during thefirst semester of
the project. At that time, it was a 45-item ingrument containing six parts. Basic Operationsand
Conaepts; Sodal, Ethical, and Human I ssues; Technology Produdivity Tods; Technology
Communication Tools; Technology Research Tools; and Technology Problem-solving and Decision
making Tools. Children were rated with a Likert scale from O (oppatunity not available to child) to 5
(child does indgpendently). Revisionswere made because theingrument was inefective. Revisions
induded regrouping items so tha theingrument was a 28-item ingrument, revising theLikert scale
from O (oppatunity notavailable to child) to 3 (child does independently), and adding a second set of
scores unde Setion |1. Sodal, Ethical and Human Issues to collect information on children®
behavior related to each of these items when children were not usng technology. A 4-page
administration manud was added to the TABSto help prepare teachers for administering the
ingrument.

Theorigind Individual Literacy Assessment (ILA) was a 12-item pre-test/pod-test ingrument
developal for use in the Emergent Literacy Technology Research Study (Hutinge et al., 1998)when
no appropriate measures for 3, 4, and 5 year oldswith disabilities were found Theingrument was
designeal to identify and measure changesiin literacy skills usng elements of existing preschool
literacy measures by Dyson (1982), Katims (1991) Strickland (1990, Sulzby (1986,1988) Tede
and Sulzby (1986, and Toomey (1991, thereby ensuring content validity. Itemsinduded: holds
bookin an upright postion; follows text from l&ft to right, points to pictures while GeadingQ points
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to text while Qeading® and turns page at appropriate time. The LA was |ater revised to 33-items,
Pages 25-26 contain more information aboutlILA revisions
Results

Teacher Results

Multiple data sources were used to determineincreases in teacher knowedgeand their
ability to effectively implement the modd. Objectives related to teachersinduded thefollowing: (1)
As a result of participating in LitTECH training, replication site teachers will acquire strategiesto
effectively implement themodd in ther classroorns. (2) Replication site teachers will use information
andsuggested activities fromthe LitTECH modules to condud emergent literacy andtechnology
adtivities. (3) Replication site staff will report new skills and knowledgedeveloped asa result of
LitTECH training and suppott. (4) Replication site teachers will be better equipped to integrate
technologyinto emergent literacy activities. All oljectives were achieved.

LitTECH Skill Attainment Survey results. At thebeginning and end of ther participation,
treatment and comparison teachers were asked to complete the LIitTECH Skl Attainment Suivey. The
total teacher sample for the 3-year study induded 57 treatment teachers and 36 comparison teachers.
However, full data sets were notreceived for all teachers; information aboutthe sample for each
andysiswill beinduded with theanadysis description.

Independent samples t-tests were calculated to determine whether there were any significant
differencesin comparison (N = 34) and treatment (N = 57) teachersCtechnology skills (as measured
by the LIitTECH SKlI Attainment Suvey) prior to theintervention. Theresults of these andyses
indicated no significant differences at the.01 level for the 35 items compared. Oneitem, which rated
teachersOplanning strategies for managing student learning in a technology-enhanced environment,
was significant at the .05 level (t =-2.24, df = 89, p =.028). On thisitem, treatment teachers scored
highea (M = 2.44) as compared to comparison teachers (M = 3.00). Overall, these results suggest the
two samples reported relatively similar technology skills prior to theintervention.

At theconduson of the study, indgpendent samples t-tests were again calculated to determine
whether there were any significant differences in comparison (N = 28) and treatment (N = 47)
teachersCtechnology skills. Theresults of the andyses (see Table 5) indicated significant differences
for 11 of the 35items. These results indicate tha treatment teachers learned valuable technology
skillstha contributed to ther effectiveness at applying technology to a diverse rangeof students.

Treatment teachers did paticularly well in thefollowing areas. usng technology to manage

student learning; usng technology tha addresses content standards and student technology standads,
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designing developmentally appropriate learning opportunities that apply technology-enhanced
ingructiond strategies to suppott diverse needs of learners, usng technology resources to collect and
andyze data, interpret results, and communicate findingsto improveingructiond practice and
maximize learning; and applying multiple methodsof evaluaionto determine students appropriate

use of technology resources for learning, communication, and produdivity.

Tabe5
Postteg LitTECH Kill Attainment SurveyComparisons

Mean t df p

Treatment Comparison
Skill with attaching filesto email 4.06 3.36 -2.208 73 .030
Use of current technology research in planning strategies 2.83 2.21 -2.256 73 .027
Use of planning for management of technology 3.38 2.79 -2.098 73 .039
resources
Use with planning strategies to manage student |learning 3.72 2.61 -4.163 73 .000
Use of technology that addresses content standards and 3.06 2.18 -3.398 73 .001
student technology standards
Use of technology that addresses diverse needs of 3.28 254 -2.596 73 .011
students
Use of designing developmentally appropriate |earning 343 254 -3.312 73 .001
opportunities that apply technology-enhanced
ingtructional strategies to support the diverse needs of
learners
Application of technology to empower learners with 3.26 257 -2.380 73 .020
diverse backgrounds
Use of technology resources to collect and analyze data, 3.23 2.39 -2.736 73 .008
interpret results, and communicate findings to improve
instructional practice and maximize student learning
Application of multiple methods of evaluation to 3.00 1.93 -3.418 73 .001
determine students appropriate use of technology
resources for learning, communication, and productivity
Evaluation and Reflection on professiona practice to 3.04 2.46 -2.021 73 .047
make informed decisions regarding the use of
technology to support student learning

Onetarget set by LitTECH staff was tha treatment teachers would report a mean score of 2.8
or highe (onascale of 5) on80% of thepod LitTECH Skill Attainment Survey items. Treatment
teachers (N = 47) mean scores were calculated for each of the 35items onthe pod LitTECH SKl|
Attainment Suivey. Twenty-eight of the 35items (80%) received amean score of 2.8 or highe,

meeting thetarge. Table 6 shows the mean scoresfor each item.
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Tabe 6
Mean Scoresfor the Postted LitTECH Skill Attainment Survey

Skill Attainment Item Mean Score
Skill with word processing 4.2
Skill with databases 2.9
Skill with spreadsheets 2.6
Skill with email 4.4
Skill with attaching filesto email 4.0
Skill with multimedia/presentation software 2.7
Skill with web page browsing 4.3
Skills with web searches 4.3
Skill with troubleshooting software problems 3.0
Skill with troubleshooting hardware problems 2.7
Skill related to file management 3.8
Skill related to using an operating system 29
Understanding of technology concepts 35
Exposure to technology literature 25
Use of technology-enhanced instructional strategies 3.0
Use of current technology research in planning strategies 2.8
Experiencein locating technology resources and evaluating 3.0
Use of planning for management of technology resources 34
Use with planning strategies to manage student |learning 3.7
Use of technology that addresses content standards and student technology standards 3.1
Use of technology that addresses diverse needs of students 3.3
Use of designing developmentally appropriate |earning opportunities that apply technology-enhanced

instructional strategies to support the diverse needs of learners 34
Application of technology to empower learners with diverse backgrounds 3.3
Use of technology to develop student higher order skills and creativity 2.8
Application of technology in assessing student learning of subject matter using a variety of assessment

techniques 3.1
Use of technology resources to collect and analyze data, interpret results, and communicate findings to improve
instructional practice and maximize student learning 3.2
Application of multiple methods of evaluation to determine students appropriate use of technology resources

for learning, communication, and productivity 3.0
Use of technology resources to engage in ongoing professiona development and lifelong learning 3.2
Evaluation and Reflection on professiona practice to make informed decisions regarding the use of technology 3.0
to support student learning

Application of technology to increase productivity 4.0
Use of technology to communicate and collaborate with peers, parents, and the larger community in order to

nurture student learning 3.9
Modeling or teaching legal and ethical practice related to technology use 1.8
Identification and use of technology resources that affirm diversity 2.6
Promotion of safe and healthy use of technology resources 2.6
Facilitation of eguitable access to technology resources for al students 3.3

ClassroomProfile results. At thebeginning and end of thar participation, treatment and
comparison teachers completed the ClassroomProfile. Indgpendent samples t-tests were cal culated to
determineif any significant differencesin comparison (N = 32) and treatment (N = 57) teachersO
classroons (as measured by the ClassroomProfile ingrument) existed prior to theintervention. The
results of these andyses indicated two items were significant at the .01 level: computer softwareis
accessible to students (t = -3.00, df = 87, p = .004) with treatment teachers (M = .61) scoring highe

than compaison teachers (M = .28); and usng theinterne to communicate with families about
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curriculum activities (t =-2.672 df =87, p =.009)with treatment teachers (M = .39) scoring higher
than compaison teachers (M = .13). Five items were significant at the .05level: computer monitor is
at thechildren'seyelevel (t = 2.09, df =87, p =.039) with comparison teachers (M = 1.00) scoring
highe than treatment teachers (M = .88); oppotunities for families to beinvolved in planning
curriculum activities (t =-1.948 df = 87, p = .055) with treatment teachers (M = .49) scoring higher
than comparison teachers (M = .28); availability of a color printer (t = -2.29,df =87, p = .025 with
treatment teachers (M = .86) scoring higha than comparison teachers (M = .66); softwareis
integrated into projects and/or curriculum (t = -2.29, df = 87, p = .024) with treatment teachers (M =
.74) scoring highe than comparison teachers (M = .50); and children access and managethe
computer center (t =-2.49, df = 87, p = .015 with treatment teachers (M = .75) scoring highe than
comparison teachers (M = .50).

At the study'sconduson, indgpendent samples t-tests were agan calculated to determine
whether there were any significant differences in comparison (N = 27) and treatment (N = 47)
teachersOclassroons. Theresults of the andyses indicated significant differences for 15 of the 49

items. Table 7 shows these results.

Tabe7
Postteg Classroom Profile Comparisons
Items Mean t df p
Treatment Comparison
Computer is placed in aquiet, well lit, low traffic area .89 .70 -2.100 72 .039
Computer center contains literacy related materials .87 .63 -2.512 72 .014
Computer hardware is accessible to students .68 A4 -2.022 72 .047
Writing materials are accessibl e to students 1.00 .85 -2.820 72 .006
Conferences are used to facilitate communication 1.00 .89 -2.391 72 .019
between home and school
Internet is used to facilitate communication between 40 A5 -2.345 72 .022
home and school
Parent meetings are used to facilitate communication 91 74 -2.058 72 .043
between home and school
" Using the internet to communicate with families A7 A5 -2.892 72 .005
about curriculum activities
" Availability of acolor printer .91 74 -2.058 72 .043
Availability of adigital camera .98 .81 -2.562 72 .012
Accessto internet .83 .63 -1.956 72 .054
" Software isintegrated into projects and/or .85 .63 -2.223 72 .029
curriculum
Children are encouraged to rel ate software to .70 A1 -2.561 72 .013
experiences
Adult questions are phrased to encourage oral 1.00 .89 -2.391 72 .019
language
" Children access and manage computer center .83 .59 -2.298 72 .024

* Note: These items were significantly different at pre and thus should be interpreted with caution.
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Results of the ClassroomProfile comparisonssuggest tha the treatment teachers
implemented important components of the LitTECH curriculuminto thar classroons. To determine

theliteracy implementationscorefor Table 8
each teacher (N = 47), atotal score Classroom Profile Curriculum Implementation Items

; _ Item 31 Ongoing activities relate to children@ experiences.
was calculated for the 12 I|teracy Item 32 Software is integrated into projects and/or curriculum.
related items for each treatment Item 33 Te(_:hnology isused to suppor_t literacy.
Item 35 Children use the computer microphone.
; Item 36 Children are encouraged to relate software to experience.
teacher. Table 8 shows the 12 items. Item 39 Software is used to promote and support oral language.
_ Item 40 Children use sign up sheet to manage computer use.
Total scores could rangefrom 0-12 Item 42 Software is used to promote/support drawing and writing.
: _ Item 44 Children access and manage the computer center.
SlXty two pacmt of treatment Item 46 Books are used to accompany interactive software.
— Item 47 Software is used to promote and support reading.
teachers (n 29) reported ascore of Item 49 Adults interact with discussion board.

9 or highe onthese 12 items.

To deerminethetechnology score for each teacher, atotal score was calculated for theeight
technology-related items for each treatment teacher. Table 9 shows theeightitems. Total scores
could rangefrom 0 to 8. Seventy-two percent of treatment teachers (n = 34) reported a score of 6 or

highea onthese eightitems.

Table 9

Classroom Profile Tecmology-Related Items
Item 2 Computer is placed in aquiet, well lit, low traffic area.
Item 3 Computer center contains literacy related materials.
Item 4 Computer monitor is at the children® eye level.
Item 5 Multiple chairs are located in the technology center.
Item 6 Storage area for computer materialsislocated nearby.
Item 7 Computer software is accessible to children.
Item 8 Computer hardware is accessible to children.
Item 9 Keyboard is accessibleto children.

Teacher Interview results. Eleven teachesin Year 1, 26 teachersin Year 2, and 17 teachers
inYear 3 agreed to the end-of-the-year interview. Table 10 summarizes teachers reflectionsN both
postive and negativeN to changes, new practices, implementation, use of the training materials, and

use of suppot services.
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Tabe 10

LitTECH Teacher Interview Summary

Year 1 (N=11) Year 2 (N=26) Year 3 (N=17)
Teacher Responses Positive Expressed | Postive Expressed Positive Expressed
Comments Barriers Comments Barriers Comments Barriers
n=9, 82% n=2, 18% n=17, 65% n=9, 35% n=11. 65% n=5, 29%
Commented about changes No response (NR)
n=1, 06%
Implemented new practices n=10, 91% n=1, 09% n=21, 81% n=3, 11% n=16, 94% NR n=1, 06%
NR n=2, 8%
Implemented LitTECH n=9, 82% n=2, 18% n=17, 65% n=9, 35% n=10, 59% n=7, 41%
n=8, 73% n=2, 18% n=16, 62% n=7, 27% n=9, 53% n=3, 18%
Used LitTECH manual NR n=3, 11% NR n=5, 29%
n=5, 45% n=3, 27% n=4, 15% N/An=2,8% | n=2,12% NR n=2, 12%
Commented on effectiveness Services not NR n=1, 4% Services not
of LitTECH support services needed needed
n=19, 73% n=13, 76%

Acrossthe 3 years, over 80 percent of treatment teachers who respondel (91%, n=10in Y ear
1,81% n=21in Year 2,and 94% n=16in Year 3) reported tha they implemented new technology

practices in the classroom Thefollowing examples from theinterviews illudrate the types of

practices implemented:

¥ My whole approach at thecomputer center haschangel. | now see the computer center asl

do othe centersin theclassroom | use a choice board for selecting software, place props

andbools related to software in the computer center, give children NO time limits while

playing with software, andallow the children to manipulate the software.

¥ We usetheconputer for curriculumextenson throughsoftware activities. The sstudents are

usngweb sites that providea wider rangeof activities for themto use; creative art and

pictures are encouraged; andteachers are able to assist studentsin creating dide shows of

thar pictures and pictures of classroomadventures.

¥ | soppeal usng atimer to manageturn taking andstarted usng a sign-up sheet encouraging

language

¥ Thekidsare usnga sign-up sheet to use the computer. They are practicing writing their

name andlearning thatwriting carries meaning and hasa purpos.

¥ | liketo prepare extendonsfor storybooks we are reading so that during Group Time the

students can conplete sequencing, matching, andretelling adtivities.
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Child Results

Multiple data sources were used to determinetheimpact of the LitTECH modd on children.
Objectives related to teachersinduded thefollowing: (1) Teachers andfamilies indicate postive
results for children from LItTECH adtivities used in the classroomandat hone. (2) Children with
disabilities can access literacy materials and participate in literacy adtivities. (3) Children at
treatment sites hawe increased access to emergent literacy andtechnology activities and make
greater gainsin concaepts of print, oral communication, emergent writing skills, problems solving
skills, listening skills, and sodal interaction. All objectives were achieved.

Early Childhood Technology Assessment Based on Standards(TABS) Results

TheTABSwasused in Year 1 then revised, as explained on page 17. For that reason, only
Years 2 and 3 daaare reported in thefollowing section.

At thebegginning and end of each participation cycle, treatment and comparison teachers used
the TABSto collect data on children'stechnology skills. Indgoendent samples t-tests were cal culated
to deermineif any significant differences in comparison and treatment children'stechnology skills
existed prior to theintervention. Results indicated significant differences for two of the sectionson
the TABS: knowledgeof basic opaationsand concepts (t = -3.437, df = 442 p =.001), with treatment
children (M = 9.59) scoring highe than comparison children (M =5.10) and sodd, ethical, and
human issues (t = -5.520,df = 445, p =.000), with treatment children (M = 19.52) scoring highe
than comparison children (M = 1062).

To deerminethe changesin children'stechnology skills, items onthe TABS were andyzed
for treatment and comparison children. At theend of the study, pared samplest-tests, comparing the
pretest scores to the pogtest scores, were calculated for both treatment and comparison children to
andyze changes over time. Table 11 shows theresults of these andyses. For treatment children,
statistical significance was foundfor six of the seven sections For comparison children, statistical
significance was foundfor three of the seven sections These findingssuggest that treatment children
saw greater gainsin technology skills paticularly in the areas of basic opeationsand conoepts
(which induded such tasks as initiating the process for launching software, launching and navigating
software, saving doauments, executing a print command, troudeshooing hardware and/or software
problems, and exiting a program), usng technology produdivity tools (which induded such tasks as
usng software for produdivity, usng hardware for produdivity, and connecting produdivity
hardware devices to the computer), and usng technology problem-solving and decision-making tools

(which induded thetask of usngtechnology to make informed decisions.
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Tabe 1l
Posttes TABS Comparisons

N Pretest Posttest t p
M | < M | <

Treatment Children
Basic operations and concepts 390 9.56 5.906 12.42 6.633 -11.803 .000
Social, ethical and human issues (when 392 19.39 7.203 22.78 7.227 -11.880 .000
using technology)
Social, ethical and human issues (when not 324 22.64 6.062 24.53 6.057 -7.457 .000
using technology)
Technology productivity tools 326 2.33 1.930 2.72 2.737 -2.589 .010
Technology communication tools 362 .81 .743 .89 1.137 -1.297 .196
Technology research tools 379 1.01 1.469 1.30 1.667 -3.556 .000
Technology problem-solving and decision- 380 .89 1.456 1.08 1.559 -2.504 .013
making tools
Comparison Children
Basic operations and concepts 21 5.10 3.740 5.52 4578 -.750 462
Social, ethical and human issues (when 21 10.62 9.091 20.29 7.397 -3.344 .003
using technology)
Social, ethical and human issues (when not 21 22.14 5.756 24.38 6.062 -3.278 .004
using technology)
Technology productivity tools 11 2.00 .000 2.00 .000
Technology communication tools 21 1.00 .000 .90 .301 1451 .162
Technology research tools 11 45 522 .82 .982 -2.390 .038
Technology problem-solving and decision- 11 155 1.864 1.82 2.136 -1.936 .082
making tools

Individual Literacy Assessment (ILA) results. At the beginning and end of each paticipaion
cycle, treatment and comparison teachers also collected daa on children'semergent literacy skills
usngthelLA. In Years1and 2, a33-item ILA ingrument described on pages 17-18 was used to
assess changes in children'semergent literacy skills. Duringthose 2 years, data were collected for
581 treatment children. However, only 393 of thoge children had complete ILA daa sets. Therefore,
thefollowinginformationis based upon393treatment children.

A difference score was calculated for each of the 393 children by subtracting each child'spre
ILA total scorefrom higher pod ILA total score. Seventy-six percent of the children (N = 300
showed an increase of 1 or more points from pretest to pogtest (range= 1 to 16). Ten percent of the
children (N = 29) showed noincrease and 16 percent (N = 64) showed adecline In finding such
results, concernswere raised aboutthe 64 children who showed adecline It seemed illogical tha so
many children would have fewer skills at the pogtest.

Asaresult, thel LA was revised to ensure theingrument better reflected children'sliteracy
growth. The 33-item version could actudly end up awarding fewer points for highe levels of literacy
skills (e.g., repeating a story from memory compared to looking at the pictures of a story), butthe
revised ILA eliminaed that problem. Therevised ILA congsts of 24itemsin four parts. Part 1
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containssix items addressing a child®@ interactionswith booksand other print materials. Part ||

contains eightitems addressing children@ memory skills and behaviors when a bookis read to them.
Part |11 contains seven items addressing a child@ behaviors as the child handles and Geads0(i.e., acts
asif reading) abook and Part 1V containsthree items addressing the stages of mark-making and
writing. As part of therevision, criteria based upan a nunber of sources (Dodge& Colker, 1992,
Fountes & Pinndl, 1996;Horning, 1997;Jadongo& Ribblett, 1997;Morrow, 1997b;Project ELIPSS,
1996; Tomlinson & Lynch-Brown, 1999 were established for selecting booksto use with thelLA. In
addition, a seven-page administration manud and atraining DV D were developed to prepare teachers
to administer thelLA. Themanud indudes ingructions procedures, and criteriafor scoring each part
of thelLA.

Therevised ILA was used during Year 3. In Year 3, daawere collected for 386treatment
children. However, only 206 of those children had complete ILA daa sets. Therefore, thefollowing
informationis based upon206 children. A difference score was calculated for each of the 206
children by subtracting each child'spre ILA total score from hig’her pog ILA total score. Eighty-four
percent of thechildren (N = 173 showed an increase of 1 or more points from pretest to postest
(range= 1to 18). Three percent of the children (N = 6) showed noincrease and 13 percent (N = 27)
showed a decline While thenumber of children who showed a decline decreased, additiond work on
thelLA will continueto ensure the data collection process is accurate.

Based uponthese results, further andysis of children® specific emergent literacy skills was
warranted. Independent samples t-tests for Y ears 1 and 2 were calculated to determine whether there
were any significant differences in comparison and treatment children'semergent literacy skills prior
to theintervention. The eight factors used were: (1) child interacts with bookand print materials, (2)
child demondrates undeastanding of story, (3) child orients book appropriately for reading, (4) child
demondrates literacy behaviorsin respong to pictures, (5) child demongdrates literacy behaviorsin
responge to print, (6) child demondrates early writing behaviors, (7) child attempts to communicate
usng letters, and (8) child uses inventive and conventiond spdlings Theresults of these andyses
indicated significant differences for three of thefactors: factor 5 (t = 2.615,df = 435,p = .009) with
comparison children (M = .63) outperforming treatment children (M = .36), factor 6 (t = 3.126,df =
436,p = .002 with comparison children (M = 2.20) outperforming treatment children (M = 1.88), and
factor 7 (t =2.722 df = 436 p = .007)with comparison children (M = 1.76) outpeforming treatment
children (M = 1.44).

Independent samplest-tests for Y ear 3 were also calculated to determinewhethe there were

26



any significant differences in comparison and treatment children'semergent literacy skills prior to the
intervention. Thefive factors used were: (1) interacting with bookand print materials (e.g.,
recognizing environmental print, asking for storiesto beread, making predictions and independently
selecting abook), (2) demondrating an undestandng of story (e.g., ansvering questionsabout
characters, actions setting, and beginning, middle, and end of story); (3) bookhandling skills (e.g.,
holding bookright side up, turning pages left to right); (4) responding to pictures and print (e.g.,
pointing to pictures, naming or labding itemsin pictures, following print from topto bottom and | eft
to right); and (5) demondrating emergent writing behaviors.

Theresults of these andyses indicated significant differences for onefactor: factor 5 (t =
5.064,df = 240, p =.000)with comparison children (M = 5.84) outperforming treatment children (M
=3.24).

At theend of the study, pared samples t-tests, comparing pretest scores to pogtest scores,
were calculated for bath treatment and comparison children to andyze changes over time. Table 12
shows theresults of these andyses. For Years 1 and 2 treatment children, statistical significance was
foundfor all eightfactors. For Years 1 and 2 comparison children, statistical significance was found
for only three of theeightfactors. For treatment children in Year 3, statistical significance was found
for all five factors, while for Y ear 3 comparison children statistical significance was foundfor three
of thefive factors. These findingssuggest tha treatment children saw greater gainsin various

emergent literacy skills than thar comparison coungerparts.
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Tabe 12
Postteg ILA Comparisons

Items N Pretest Posttest t o]
M | SD M | sD

Treatment Children Years1 & 2
Child interacts with book and print materials | 331 1.95 1.101 2.54 .813 -11.845 .000
Child demonstrates understanding of story 330 3.65 1477 4.32 .945 -10.563 .000
Child orients book appropriately for reading 328 3.88 1.075 4.39 .842 -9.559 .000
Child demonstrates literacy behaviorsin 330 2.66 1.469 3.32 1432 -8.335 .000
response to pictures
Child demonstrates literacy behaviorsin 329 37 .878 .83 1.226 -7.647 .000
response to print
Child demonstrates early writing behaviors 331 1.88 .820 213 .710 -5.398 .000
Child attempts to communicate using letters 330 142 .949 157 1.030 -2.441 .015
Child uses inventive and conventional 331 .63 .992 132 1.276 -11.607 .000
spellings
Comparison Children Years1 & 2
Child interacts with book and print materias 76 1.95 1221 217 1.159 -2.315 .023
Child demonstrates understanding of story 73 3.88 1572 4.03 1572 -1.468 .146
Child orients book appropriately for reading 75 4.05 1.138 421 .990 -1.719 .090
Child demonstrates literacy behaviorsin 74 3.00 1.499 3.24 1.524 -2.029 .046
response to pictures
Child demonstrates literacy behaviorsin 75 .69 .930 91 1.327 -1.569 121
response to print
Child demonstrates early writing behaviors 75 2.20 .959 2.20 .838 000 1.00
Child attempts to communicate using letters 75 1.79 1.082 1.60 1.185 1.262 211
Child uses inventive and conventional 75 75 .988 1.05 1.012 -3.054 .003
spellings
Treatment Children Year 3
Child interacts with book and print materials | 189 413 1.750 4,93 1.455 -7.311 .000
Child demonstrates understanding of story 189 5.10 2424 6.12 2.366 -7.426 .000
Child demonstrates book handling skills 189 3.02 1.436 3.72 1.106 -6.737 .000
Child demonstrates literacy behaviorsin 189 1.85 1.285 2.34 1.467 -5.692 .000
response to pictures and print
Child demonstrates writing behaviors 189 3.31 2.332 5.07 3.200 -9.326 .000
Comparison Children Year 3
Child interacts with book and print materias 18 411 1.745 5.39 1.378 -2.945 .009
Child demonstrates understanding of story 18 5.17 2.333 7.17 2.036 -4.067 .001
Child demonstrates book handling skills 18 3.17 .985 3.44 1.149 -.893 .384
Child demonstrates literacy behaviorsin 18 2.94 1.056 311 1.530 -458 .653
response to pictures and print
Child demonstrates writing behaviors 18 5.78 3.001 7.83 3.552 -3.325 .004

Teacher interview results. In additionto the TABS and ILA, child daawas obtained from the
teacher interview. Table 13 summarizes treatment teache responges for each of the 3 years, showing
numbers and percentages of teachers who indicated postive results as aresult of or barriersto
technology implementation in their classrooms. More treatment teachers reported postive results

than bariersin each of the 3 years.
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Tabe 13
Teacher Reports of Positive ChangesSeenin Childrenand Barriers Relatedto Technology | mplementation

Year 1 (N=11) Year 2 (N=26) Year 3 (N=17)
Positive | Barriers Positive | Barriersto Positive | Barriersto
Changes | to Change | Changes | Change Changes | Change
Positive literacy behaviors n=11 n=0 n=25 n=1 n=15 No response
100% 00% 96% 04% 88% n=2
12%
Positive child results n=11 n=0 n=22 n=3, 11% n=14 n=1, 06%
100% 00% 85% No response | 82% No response
n=1, 04% n=2, 12%
Improved child achievement n=7 n=3 n=17 n=7,27% n=11 n=4, 23%
64% 27% 65% No response | 65% No response
n=2, 08% n=2, 12%
See differences from previous groups n=8 n=2 n=17 n=7,27% n=12 n=3, 18%
73% 18% 66% Noresponse | 71% No response
n=2, 07% n=2, 12%

Representative comments from teachers induded:

¥ Thechildren are becoming very active at the computer. They love to signin andhavwe thear friends

join them.

¥ Verbal interaction at thecomputer is continuous much to my surprise. The students like to hdp
each other with whatis going on andinterpret thedirections Thereis much
descriptive languagebeng shared. They like to put in ther own information aboutther name so
thatthe adtivities reflect them andthen to take printouts hone to showthar family. We hawe been
labding more of their drawingswith them matching theletters in thewordsthat they want

¥ [Computer use] suppotsther literacy benaviors because: (1) they signupfor aturn, (2) they
use prograns with literacy elements, and (3) they make books usng the computer.

¥ Thechildren are usng picture boolks that relate to the software more and are beginning to
unde standthe conapt of reading left to right

¥ They work on labding common objects, patterning, couniing, letter recognition, and some sorting
andsequenang.

¥ Thecomputer allows ESL students to participate with English speakersin classroomactivities
thatare notlanguagebased. Reinforces turn-taking and sharing behaviors.

Family survey results. Information fromthe LitTECH Family Suwvey aso provided
information on children's progress. At thebeginning and end of ther children'sparticipaion, paents
were asked to complete the LITECH Family Suivey.

Pre LitTECH Family Suwveys were received for 627 children (althoughnotall surveyswere
completed in thar entirety). These surveys provided a wealth of literacy demographic information.
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Eighty percent of parents (n = 498 out of 620reporting) reported reading to ther children everyday.
Eighty-five percent of parents (n = 533 out of 625reporting) reported having 21 or more booksin
thar home. Themajority of these bookswere owned by thefamilies, althoughmany parents also
checked out booksfrom the school and/or public library. Seventy-five percent of parents (n = 469out
of 627 reporting) reported sharing bookswith thar children prior to ageong and 77% of parents (n=
483 out of 626reporting) reported reading to thar child either every day or three or moretimes a
week.

Thepog LitTECH Family Suwvey sent to comparison families conssted of theorigind 24
items, while theversion sent to treatment families induded those items plusthree additiond items
designal to providefeedback on families LitTECH participaion. Seven hundied ninety-nine children
served as treatment participants in the 3-year study. Pog Family Suveys were received for 298 of the
children. Therefore, thefollowinginformation is based upon298 children.

Item 25 of the LITECH Famly Suvey asked, "How have family members been involved in
theinteractive curriculum?' Parents reported thefollowing: 162 parents (54%) reported receiving
information abouttechnology activities, 21 parents (7%) reported assisting in interactive technology
activities; and 11 parents (4%) reported contributing materials and resources. This daa clearly
reveastha paents participaionwas largdy passive.

Item 26 of the LITECH Famly Suwvey asked, "Do you think your child benefited from
involvement with theliteracy technology activities?' and "If so, how did your child bendfit?' The
vast majority of parents (n = 229 reported that the program provided bendfits to ther children. The
bendfits reported induded: communication skills (n = 136), languaye development (n = 155);
listening skills (n = 149); reading skills (n = 127} and writing skills (n = 106).

Item 27 of the LITECH Famly Suwvey asked, "Do you feel you have ganed knowedgeand/or
skillsfrom benginvolved in literacy activities with your child?' and "If so, what have you ganed?'
Over hdf of the parents (n = 170) reported the program benefited them persondly. The bendfits
reported induded: knowedgeof how my child acquires emergent literacy skills (n = 93); knowledge
of howtechnology hdpsmy child gain emergent literacy skills (n = 92); knowledgeof how
technology is used as a tool to communicate with my child (n = 75); knowedgeof computer
programs and activities for my child (n = 78); and undestanding of wha my child does with
technology (n = 71).

To deerminethe changesin children'sliteracy skills (as reported by parents/guadians) dueto

the LitTECH intervention, items on the LItTECH Family Suwvey were andyzed for comparison and
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treatment children. Indgpendent samples t-tests were calculated to determinewhether there were any
significant differences in comparison and treatment children'sliteracy skills prior to theintervention.
Theresults of these andyses indicated no significant differences at the .01 level for the 14 items
compared. See Table 14. Oneitem, which rated children's prediction skills, was significant at the .05
level (t =2.04, df =619 p=.042). Comparison children scored highe onthisitem (M = 1.94) than
did treatment children (M = 1.77). Overall, these results suggest thetwo samples were relatively

similar prior to theintervention.

Tabe 14
FourteenLitTECH Family Survey Items Compared Pre- and Posttest

Item 6 How often does your child retell a story by looking at pictures?

Item 7 How often does your child retell a story by memorizing the words?

Item 8 How often does your child ask questions about a story while you are reading?

Item 9 How often does your child follow the story by pointing to words or pictures?

Item 10 | How often does your child request an adult to create signs or symbols for their play activity?

Item 11 | How often does your child look at print and ask, "Where does it say this?' or "What does this say?"
Item 12 | How often does your child predict what will happen next in the story?

Item 13 | How often does your child tell stories that have a beginning, middle, and end?

Item 14 | How often does your child spend time looking at books independently?

Item 15 | How often does your child read signs such as stop, brand names like M cDonalds, and other familiar print?
Item 16 | How many letters of the alphabet can your child name?

Item 17 | Can your child recognize and sight-read words in a favorite book?

Item 18 | How often does your child make marks that look like letters?

Item 19 | How many letters of the alphabet can your child print?

At theend of the study, pared samples t-tests, comparing the pretest scores to the podtest
scores, were calculated for both thetreatment and comparison children to andyze the changes over
time. Table 15 shows theresults of these andyses. For treatment children, statistical significance was
foundfor all 14 items. Effect sizesranged from.12to .72. For comparison children, statistical
significance was foundfor seven of the 14 items. Effect sizesranged from -.09to .42 While it may
beargual tha the seven items tha were significant for both treatment and comparison children could
be explained by development, since both groupsshowed an increaseg, it should be noted that the effect

sizes were greater for the treatment children in all cases except one
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Tabe 15
Pre- and Postted LitTECH Family Survey Comparisons of Fourteenltems

Pretest Mean Posttest Mean t p Effect Confidence
Size Interval
Item 6 Treatment 221 2.45 -6.79 .000 37 (.21, .53)
Comparison 2.25 2.15 135 182 -13 (-49, .22)
Item 7 Treatment 1.70 1.97 -6.61 .000 .38 (.22, .54)
Comparison 1.56 1.79 -2.91 .005 .35 (-.01, .70)
Item 8 Treatment 2.33 2.50 -4.29 .000 24 (.08, .40)
Comparison 2.26 2.39 -2.05 .045 16 (-.19, .52)
Item 9 Treatment 2.24 241 -4.15 .000 24 (.08, .40)
Comparison 2.23 2.23 0 1.00 0 (-.35, .35)
Item 10 Treatment 1.59 181 -5.29 .000 .33 (.17,49)
Comparison 1.59 1.69 -.948 .347 15 (-.21, .50)
Item 11 Treatment 1.96 2.36 -9.07 .000 51 (.35, .67)
Comparison 1.95 2.20 -2.50 .015 31 (-.05, .66)
Item 12 Treatment 1.80 2.10 -7.10 .000 42 (.26, .58)
Comparison 1.87 2.00 -1.59 117 A7 (-.19, .53)
Item 13 Treatment 1.85 2.12 -7.08 .000 .36 (.20, .52)
Comparison 1.72 2.02 -4.66 .000 41 (.05, .76)
Item 14 Treatment 2.57 2.63 -2.05 .041 A2 (-.04, .28)
Comparison 2.59 254 .65 517 -.09 (-.45, .26)
Item 15 Treatment 2.81 3.24 -8.26 .000 45 (.29, .61)
Comparison 274 2.98 -2.58 .012 22 (-.14, 57)
Item 16 Treatment 3.55 4.53 -12.50 .000 .56 (.39, .73)
Comparison 3.62 3.98 -1.54 .128 16 (-.20, .52)
Item 17 Treatment 1.56 1.94 -8.32 .000 46 (.30, .63)
Comparison 1.50 1.65 -1.76 .083 .20 (-.16, .55)
Item 18 Treatment 231 2.92 -11.90 .000 .59 (.42, .75)
Comparison 2.33 2.62 -2.61 .011 27 (-.09, .63)
Item 19 Treatment 2.46 3.67 -14.99 .000 72 (.56, .89)
Comparison 244 3.15 -5.22 .000 42 (.06, .78)

Barriersto Model Implementation

LitTECH Outreach involved awide geographical area, with sitesin two states. Sitesinduded
small rural school districts and large districts in well-populted urban areas. Digtrict size and layers of
adminigtration in thelarge districts caused difficulties which (1) impeded teachers abilities to
implement the modd and (2) hampered success in collecting datafrom these teachers. Prior to
providing LitTECH trainingto teachers, LitTECH directors were assured of "buyin" from the
administration of al school districts where the modd was replicated. However, changesin school
adminigtrators, in adigtrict's priorities from year to year, andin districts resource alocationshad
negative impacts on replication. These changes impacted thelevel of suppot offered to theteachers,
geneadly in mondary suppot of classroomtechndogy, butin paticular in theamountof
administrative suppot for modd implementation. For example, larger districts had stringent

regulationsregarding use of classroomhardware and software. These regulations in place primarily

32



for midde and high school students, were passed down to the early childhoodcenters and madeit
impossible for teachersto use and ingall software, download digital pictures, and cugomize
programs for children with special needs Interestingly (and frudratingly), administrators who had
fully suppated teachers by alowing them release time for LitTECH training would not suppot
lifting therestrictionsso these preschool teachers could appropriately implement the LitTECH modd
by udng software recommended during training.

Thesecond problem related to data collection and was agan created by lack of administrative
suppot. Withoutadministrative suppot, teachers were frugrated in thar modd implementation
plans Unable to implement the modd, they also ignored requests for submitting data they agreed to
collect. Administrators who agreed to gather and submit data from comparison teachers did not
follow throughonther agreements. As aresult, we had incomplete data sets.

Impact
Posgtive Outcomesfor Teachersand Children

Data collected during the 3-year LitTECH project demondrated postive results for treatment
classroomteachers and children. Treatment teachers learned to implement key components of the
LitTECH modd curriculum, induding creating appropriate classroom computer center environments.
They aso integrated technology tools and software into the classroom curriculum and used
technology to facilitate communication between home and school.

Treatment teachers learned valuable technology skills that allowed them to effectively
implement technology activities with a diverse rangeof students. Over the course of thear
involvement with LitTECH, these teachers became adept at

(1) managing student learning with technology tods;

(2) udng technology to address content and student technology standads

(3) designing developmentally appropriate learning oppotunities tha apply technology-

enhanced ingructiond strategies to suppot diverse needsof learners;

(4) udngtechnology resources to collect and andyze dda, interpret results, and communicate

findingsto improveindructiond practice and maximize learning; and

(5) applying multiple methodsof evaluation to deermine students appropriate use of

technology resources for learning, communication, and produdivity.

Treatment children saw greater gansin emergent literacy skills than ther comparison
counterpats. These skillsinduded

(1) interacting with book and print materials (e.g., recognizing environmental print, asking for
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stories to beread, making predictions indgpendently selecting a book);

(2) demondrating an undestanding of story (e.g., answering questionsabout characters,

actions setting, and beginning, middle, and end of story);

(3) bookhandling skills (e.g., holding bookright side up, turning pages | eft to right);

(4) responding to pictures and print (e.g., pointingto pictures, naming or labdingitemsin

pictures, following print from top to battom and left to right); and

(5) demongrating emergent writing behaviors.

Treatment children also had greater gansthan comparison classroomchildren in technology
skillsin thefollowing areas.

(1) basic opeationsand conaepts (which induded such tasks as launching and navigaing

software, saving doauments, executing a print command, and exiting a program),

(2) udgng technology produdivity tools (which induded such tasks as usng software for

produdivity and connecting produdivity hardware devices to the computer), and

(3) udgng technology problem-solving and decision-making tools.

Parents reported tha involvement in theliteracy technology program provided benefits to
thar children. Reported bendfits induded: improved languaye development, as well asimproved
communication, listening, reading, and writing skills.

Products

The STARNET Video Magazine, From Drawing to Writing: How Technology Suppots the
Process, featured the LitTECH staff and was origindly video streamed onthe STARNET webste in
Januay 2006.Theprogram is currently available on STARNET'sonline video archives
<www.wiu.edu/starnet/training/apples/index.php> and on DVD or VHS from STARNET Regionsl|
and 11, 32 Horrabin Hall, Western Illinas University, Macomb, IL 61455.

eMERGing Literacy and Technology. Working Together, the Center's literacy and technology
curriculum, was revised as part of the LitTECH workscopeand completed in 2008 The curriculum
contains activities for 49 software programs and features integration ideas for art, blocks and
manipulatives, condrudion, cooking and snacks, dramatic play, groupandindividud story
expeiences, mudc and movement, outdoor play and motor activities, literacy, science and math, and
sensory activities related to software content. In addition, suggestionsare given for literature,
additiond suppoting software, webdtes related to software content; for activities outside the
classroont and for family involvement activities. The curriculumis available from the Center for
Best Practicesin Early Childhoodand can beordered online at
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<www.wiu.eduthecenter/produds_print.php>
Model Replication

If ateacher isinterested in replicatingthemodd, it isrecommended that administrative
suppot for implementation be established and maintained, that atechnology budgée be established to
purchase qudity hardware and software for implementing the modd, that theteacher bewell trained
on modd implementation, and that theteacher then closaly follow modd implementation protocols.
Implementing themodd successfully requires a commitment from both teacher andadministration,
butit isacommitment that resultsin postive outcomes for children and teachers.

Themodd can bereplicated usng the LitTECH ToolKit, which was condructed asa"Train
the Traines' tool. The ToolKit containsthe eMERGIng Literacy and Technology. Working Together,
Fourth Edition curriculum; theeMERGIng Literacy and Technology. Working Togeher Resource
Guide containing agendafor each of thetraining modules; and five DVDs tha can be used during
training: Suppoting Early ChildhoodCurriculumwith Technology, LitTECH Interactive PresentsN
The Beginning of Literacy, Tools of the TradeN Early ChildhoodSofware, A Guideto Séecting
Sotware for YoungChildren, and Your Preschool ClassroomComputer Center, How Does It
Measure Up?. The TodKit is available from the Center for Best Practicesin Early Childhoodat
Western lllinois University, Macomb, Illinois. Ordering informationis online at

<www.wiu.eduthecenter/produds_print.php>
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