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ABSTRACT

ONE-TO-ONE LAPTOPS IN A PUBLIC SECONDARY SCHOOL:

STUDENTS’ USAGE AND THE IMPACT ON ACHIEVEMENT

Computer technology has become ubiquitous in the lives of today’s learners. Schools
and districts are responding to the rise of technology with a push to expand acoessuiers
for all students in the form of orte-one laptop initiatives. While such initiatives have been
shown to help students develop computer and technology skills, their impact on achievement has
been more difficult to ascertain. Differences in implementation levels betwéerenifschools,
teachers, and students, have made the relationship between laptop ashievememifficult
to measure. This study was designed to provide more information regarding ibaskiat
betweerdifferent types and frequencies of fap usage and studemrgading achievement, as well
as the barriers and opportunities which limit or promote the use of the laptops byssaumtkent
teachers.

This study used a mixed methods design incorporating both qualitative and quantitative
data and analysis. Three hundred and fiftg-9" and 18" grade students at a public high
school which was in the fifth year of a otteene laptop initiative were surveyed regarding the
specific ways in which they used their distqixbvided laptop computershese findings were
matched wih individualachievement scores on the MAP readirgjded statistical correlations
were runbetween specific types and frequencieapfop use and achievement. In addition,
three teachers were interviewed regarding the barriers to the use of the thpydpad faced

and the resources and skills wharmabled their successful integration



The quantitativefindings of the study indicate that using the laptops for homework and
outside the classroom learning are significantly correlated with haghing achievement. They
also indicate that activitiesish as social networking, playing games, and contributing to online
databasewere significantly correlated with low reading achievement. The ginadittndings
showed that studetdck ofaccess t&Wi-Fi at home, thability level of studentsand speiic
content-area concerns were significant barriers to the incorporation of thieslamo the
learning process. They also indicated that ongoing professional developmenthed tea
perseverance were k&0 the successful integration of the laptompaters into the teaching

and learning process.
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CHAPTER ONE: INTRODUCTION

Today’s students are the first generation of young people to have livedniiaiiges
in a society shaped by computer technology, and unlike previous geneltaggynsijll never
experience a world without it (Niles, 2006). For this new generation of teachersidentst
technology isan essential andtegral part of everydalife (Fleischer2012; Gorder, 20Q7ett,
2013. This new reality has fundamentally changed the way this generation thinks,tsonduc
research, and communicates. In fdog, ¢hanges broughbout by the expansion of theernet
into the very fabric obur society are comparable in significana¢hose brought about by the
invention of the printing press in the18entury (Kuttan & Peterg003). It has become
abundantly clear that integrating technology into our classrooms is esseRkgab pace in our
interconnected global economy and that students must have strong technology anderaexjia lit
as they enter the workforce (Friedman, 2007). Unfortunately, fthbedamental changes the
way we communicate, find and share information, collaborate, and entertaivesiseie
happened so quickly thatlucators andducation leadetsave found themselves struggling to
keep upwith theneed for the rapid integration of néardware and software into educatal
practice and the classrodifleischer2012).

The desire to integrate technology into the classroom to meet the demands &f today’
student has resulted in countless technology initiatives in schools around the wortd. It ha
quickly become cleahoweverthat simply buying hasare and distributing it to teachers and
students is not enough to ensure the meaningful integration of technology into theoolassr
enhance student learning and achievement (Ball, 2010; Goodwin, 2011; Harris, 2010; Jett, 2013;

Warschauer, Zheng, Niiy&otten, & Farkas, 2014Because changes have happened so quickly



and technology initiatives have been implemented so rapidly, our understanding afidrs ba
and opportunities for effective integration of technology into the classroom anddbedéf§uch
implementation on student achievement are still developing (Fleischer, 2012)halleage
that faces education researchier® understand how ubiquitous technology initiatives like one-
to-one laptop programs are being implemented (or not eipgmented) by teachersow
technology in such initiatives is being utilized by students, and irmtunthose practices are
impacting student achievement.

Need for the Study

While a large number of studies have been conducted oto-@m laptopnitiatives,
there has been relatively little research exploring the connection betwemmilapatives and
student achievement (Suhr, Hernandez, Grimes, & Warschauer, 2010). Existiag kave
tended to focus on outcomes such as the developmesdtoifical skills andomputerexpertise,
not on student achievemantparticular(Storz& Hoffman, 2013). In addition, a recent review
of the literature on ont-one initiatives found that the evidence connectingtormie
initiatives to achievement is weak and inconclusive (Fleis@@42) This demonstrates a clear
need for a systematic, empirical evaluation of a laptop program which fopesscally on its
impact on student achievement.

Studies which focus onéhachievement impact of a eteeonelaptopinitiative on a
district or schoohs a whole may provide mixed results due to different levels of implementation
and usage between both the teachers and students participating in that in¥atiggons in
implementation and thievel ofintegration of laptops into the learning process by different
teachers and students make it highly problematic to expect changes on staddasiiscore®

be reflected at the building or district leybutthere is sora preliminary evidence to support the



claim that if measurements are based on individtualent usage levels such impacts could be
more clearly discerned (SilverndilUniversity of Southern Maine, 2005; Spires, Oliver, &
Corn, 2012). For example, a study of a laptop initiative in Texas showed mixed results on
student achievement in genebalt showed that among students who used the lafitepsost
frequently reading and math scores on standardizedaestssignificantly higherAnother
study in Virgnia alsacshowed that the students who used their laptops the most frequently had
higher standardized test scariesmding Abell Foundation (2008) researchers to conclude that
higher usageates maye correlated with increasedademic gains.

A statistical metaanalysis of ten empirical studies of diwesne laptop programs
revealed statistically significant correlations between laptop programechrel/ement in
English, writing, math, and science, but did not find a statistically significdeteliice in
reading scores between participants in such programs and comparison ghaunas (
Warschauer, Lin, & Chang, 2016). However, the authors cite two additional studeéss whi
considered student usage of the laptops, one of which found that using the laptops for at-home
learning strongly predicted reading achievement scores (Shapley, Sheelareywél
CaranikasWalker, 2010) and another which found a positeaelation between the frequent
use of laptopsor learningat home and reading achexwent scores (Kay, 2010). These findings
indicate that simply providing laptops to students does not appear to positively inguoixat) re
achievement, but that specific types and frequencies of usage can be indicaighseading
scores.

It should be noted, however, that the results of a mueddysis of effect sizes in education
research are potentially problematic. A study of 645 quantitative studies ingeedarten-12

education which sought to measure the effect of an intervention on readihgomscience



achievement found significant differences between the effect sizes of stasieesdn their
methodological featurg€heung & Slavin, 2016). They found, for example, that smaller studies
had effect sizes which were twice as large as esudithn-values over 250. They also found
thatthe effect sizes in published papers were nearly twice as large as those imshedubl
papers, and that quasi-experimental studies had significantly higher eféscthen those with
randomized assignment to groups. These findings lead Cheung and Slavin (2016) to necomme
that researchers need to take into consideration such factors when compartrejzetdcom
program evaluations. Because the ratalysis conducted by Zheng et al. (2016) does not
differentiate between the ten studies’ sample, sibether they wereandomized vs. quasi-
experimental designand drew only from journal-published studies and dissertations (excluding
conference papers and reports which had not beeng@aewed) it'sresults do not appear to
meet the recommendations of Cheung and Slavin (2016) regarding their criteridialide re
effect size comparison. This means that the findings of the anelgsis, while interesting and
potentiallysomewhatnformative,are problematic anshould not be considered conclusive.
Thereis a need fofurtherstudies which examine the impact of laptops on student
reading achievemeytakinginto account the extent of individual teacher and student use of the
laptops,f we are to okain a thorough understanding of the relationship between laptop use and
student achievement (Weber, 2012). The time has come to begin to determine whether the
mixed results of research into the impact of tmene initiatives omeadingachievement are the
result of varying levels of implementation and aseong individualsvithin such initiatives, so
that a clearer picture of the relationship between ubiquitous technology andaacrea

achievement can be more clearly ascertained. This study of correlations betweted tepels



of usage by students and teachers and student resdhimyement was specifically designed to
fill that need.

In addition, the evidence of the impact of doene laptop initiatives on student reading
achievemenin particular is very limited. A comprehensive review of the literature ort@ne
one laptop programs found only two studies which provide evidence of a corréletiiceen
such programs andcreasedtudent reading achievemeRtasen & BeckHill, 2012; Suhr,
Hernandez, Grimes, & Warschauer, 2010), staelywhich produced mixed results (Hoyer,
2011), two studies which showed small but not significant gains in reading scores (Bird, 2009;
Bryan, 2011), and another which, alarmingly, showed a significant drop in student raadling
language artscores after the implementation of a@4a@®ne computing program, prompting the
researcheto call for more specific invegfations into thémplementation of laptop programs by
teachers to better understand their impact (Burgad, 2008). This body of evidenceimitety |
and is basedlmostentirely on evidence from immature laptop pragsavhich were in their
first (Bird, 2009;Bryan, 2011 Burgad, 2008or second year{oyer, 2011Rosen & BeckHill,
2012; Suhr et al., 2010f implementation However,data from a laptop immeaos project in
Texas showedchievement gains did not begin to appear until the third year of implementation
(Abell Foundation, 2008)iving us reason to believe that studies of immature laptop initiatives
may have been inconclusive because they were condubtadthose initiatives were in their
early stages before those programs had time to be fully integrated by teachers and students into
the learning processThis study meets the need for a more thorough examination of the possible
correlations betweereadingachievement anthe level ofuseby studentsn alaptop program

whichwas in its fifth year of implementatioat the tine of the studygiving it sufficient time to



be fully established among teachers and students at the participatingaswhéml possible
achievement gains to have had sufficient time to emerge.
Significance of the Study

Since thegroundbreakingmplementatiorof the Maine Leming Technology Initiative,
which was aseminallarge scale on&-one laptop irtiative launched statewidi@ 2002 (Waters,
2009), schools and schatiktrictsaround the worldhavebeen inspired by its example and have
rolled out numerous on®-one laptop initiatives. These initiativage described as an effoot
geta laptopcomputer into the hands of each and every styégischer, 2012).By the year
2006 as many as 24% of school districts reported they had implehtentere in the process of
implementing a onéo-one technology program (Abell, 2008; Borja, 2006) and by the year 2010
that number had increased to 37% (Nagel, 2010) and by early 2015 education technology
industly analysts were saying that more theaif of American students and teachers would be
using a school-provided personal computer in the 2015/2016 school year (Molnar,|B015).
addition, recent data shows that access to technology has become amazingly ubwhitous
89% of high school students having access to a smart phone, 66% having access to a laptop, and
50% having access to a tablet (Nagel, 201@)early the technology has made its way into
students’ hands, but what do we know about the effect of ubiquitous technology on student
achievemat?

Oneto-one technology initiatives designed to meet the needs of todaystdulgh-
learners arexpensive and timeonsuming, yehot enough is known about their effects on
achievementA survey ofresearch concernirgneto-one laptop programsitiated from 2001
to 2006 conducted by the Abell Foundation (2008) reported that such programs do appear to

increase student engagement in learning, increase equity of accessdtotpchand promote



the acquisition ofwenty-first centuryskills, yetevidence for their impact on student scores on
achievementestsis mixed and inconclusive.

A more recent survey of the available evidesisewed similar findings Oneto-one
programs lead to are engaged learners, increasechnology skills, and helgose thdaech
skills gap between low income and wealthy studé@tsodwin, 2011). As with the Abell (2008)
study, however, the impact state achievement test scores was less clear and mixed results
were reported. Goodwin (2011) ultimately concludexd without uniform integration of 1:1
laptoptechnology into every class, time for teacher learning and collabomtiomys to
integrate technology into student learniagd the daily use of technology by studdot
purposes of collaboration and coogéve learningmeaningful impacts on student achievement
were not likely to be found.

One very important reality facing districts who are implementing or considering
implementing ong¢o-one initiatives is professional development for teachers. lkas that
adequate professional development is essential to an effective educationdbtgchmiative
and a lack of adequate development can be a major barrier to successful implemehtati
laptop programs (Ball, 2010; Beeson, Journell, & Ayers, 2014). However, more information is
needed about the actual and perceived barriers teachers face in using edueekinakgy in
the classroom, and how professional development or support proguightsoetter target some
of those needs to facilitate opportunities for teachers to use technology astipeirt médagogy.
A closer examination of teachers’ levels of technology usage compared withetasEptions of
the barriers and opportunities to the effective use of technology could help guide the
development of professional development curriculums based on the needs of teachgrsgat var

levels of classroom technology integration.



Actual usage of technology varies dramatically from teacher to teactietudent to
studentwithin such programs (Goodwin, 201Iyaking holistic claims about the impact of ene
to-one programs on achievement difficult to measure lafata. It s not clear whether this
variablemay be influencing themixed achievement resulisat have been observed.héther
laptgps are actually being used by teachers in tlagsroomsas part of the teaching and
learning process and how they are actually being used by students both insideidadbuts
class for learning purposes could have a significant impashether achievemegins are
being made or not being madafter all, laptops which are rarely or never usedthat are used
in ways that are not conducive to student learrang notikely to positivelyimpact student
achievement

Understanding how on-one laptop programs impact students can help shape the
policies of school districts who are implementing or are considering thenmeptation of a one-
to-one program (Zhgy et al, 2016). If achievement levels are relatedypes and frequency of
student usahat information may have important ramifications for the implementation,
maintenanceand development of orte-one initiatives Onthe other hand, if the use of
technology does not significantly correlate with student achievement hieimdingmay
influence decisions at the policymaking level regarding the investmentoairces into onge-
one initiatives or using limited resources in other aredsis study is significantboth in terms
of informing policies regarding the district and schiedel implementation of ont®-one laptop
programs, and in terms of understanding and potentially influencing individual t@acher
student decisions regarding the types and frequencies of laptop usage whicht aenhasve

to promoting student reading achievement.



Research Questions
My formal research questions wei@mulated as follows:
1. Is there a rationship between the frequenafyreported laptop use by students ameir
reading achievemeials measured by the MARading test?
2. Is there aelationship between the reported ways in which students used their laptops and
their reading achievemeas measured by the MARading test?
3. What resources and skills enabled teachers to incorporate the laptops intagheooh
activities and instruction?
4. What barriers and obstacldscouraged or limited teachers’ incorporation of the laptops
into their classroom activities and instruction?
Purpose of the Study
The purpose of thistudy wa to add to the body of knowledge regarding tmaene laptop
initiatives in seconary education,d inform imdementation decisions of school and district
leaderswho are adopting a orte-one program, and to guide paremésches, and students
toward the most effective ways to use laptop compiedearning. This study sougttb clarify
threemajor gaps in the existing literaturgirst, to discover whether varygnevels and types of
use of the laptops wsasignificantly correlated with the achievement of studestmeasured by a
standardized reading tesecond, to understand how students used their laptops and whether the
ways in which students used their laptops wignificantly correlated with their reading
achievemenas measured by a standardized reading tasilly, to shed light othe factors that
influenced teachers to frequently incorporate or infrequently incorpihalEptops into their
classroom instructioand to discover theerceivedarriers and opportunitigbatinfluenced the

incorporationof technology in theimstructional practices



Researcher’s Perspective

| havebeen &high schooklassroom teacher for twelyears and in that time have
witnessed tremendous changes in the availability and use of technology in treoatasgrhen
| first began teachingfrequently used transparencies on overhead projectors, showed movies on
VHS tape had a cell phone that was not smartgdhad not even considered the possible uses of
laptgpsor any other deviceaa my classroom At the time of this studymy overheagbrojector
hadlong since been replaced by a document caaraiaa Smart Board, my school had
eliminatedsupport foDVD andVHS technology in favor of online streaming, thaest majority
of my students and | hatcess temart phones, and every one of my students and | had 24-hour
access to a laptop which was issued to us by our sdistoct

At the time of this study | was teaching in a high school which was infthe/éar of a
oneto-one laptop initiative antthadwitnessed the implementation of tipsogram first hand.
As a doctoral student focused on studyeducational technology | hatkde numerous
anecdotal observations about the program and its strengtigeakdessesvhichled to a desire
to explore the issue more systematicalljnad oftenwondeed how frequently my studentgere
using thé laptops, both in other teachers’ classes and outside of school for homework and other
learning and whether the use of laptops was havanmgeasurable impact on the achievement of
students.It was this curiosity whictbrought this project about.

Definitions

A one+to-one laptop initiative has been definedWilliam Penuel, Senior Researcher at

SRI's Centeffor Tednology in Learning, as an education initiative which provides each student

with the use of a portable computer with productivity software and which enables stiadent
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access the Internétrough the schod'wireless networks, and which focuses on usiey
laptops to help complete academic ta@sell, 2008 Fleischer2012).

Achievement was measurbg studenscore on the standardized test Measuries
Academic Progress (MAP) testhese computer adaptive assessmardsieveloped and
distributed by the Northwest Evaluation Association (NWEA) in order to astessnts’
reading, language usage, andthematics ability. The tests were administrated to all students in
the districtduring the first weeks of each school year and again at the end of the schaol year
order to measure student achievement gramthachievement

The laptops issued to students&®ELL computers installed with the most recent
Windows operating system each year aich hadthe full Microsoft Office suite and other
softwae applications as requested by individual teachers and departments. T e fmad
access through a wireless network installed in the school. Outside of the schoolrthey we
capable of running the full range of software and accessingtéraetwhen Wi-Fi or wired
Internet connections we available.

Ubiquitous ondo-one laptop initiativesuch as the one in this study enable students to
take the laptops home with them, giving them access to the laptop technology 24 hours a day.
Students wee issued laptops during the first weeks of school and retitirem after their last
final at the end ofhe school year. In the interim students kept the laptops and were aiske to
themat home oat school. Some capabilities were limited byltiternetfilter system and other
controls which were intended to prevent the misuse of cterghby students. The filters lirad
access to social networking sites, music services, and violent or pornograpdrialimaut

otherwise the computers veefully-functional laptops.
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Delimitations

This study focused on the quantity and quality of usage of the district-provided laptop
computers by studentdt attempedto measurehetypes of computer use students engaged
for purposes of calculatintpe correlatio statistics However, it dicthot measure actual student
usage or actual studelmehavior, because it relieghon student selleports oftheirusage
patterns.It did not attempt to evaluattudent grades, or studethievemenbn assessments
other than the MAPeading assessmenit did notattempt tomeasure student engagement in
learning or the development of twerftgst centuryskills. The goal of the study was to
determine whether there was a correlation between student reatliegement and the use of
thedistrict providedaptop techology. It didnot attempt to establish any causal relationships
between use and achievementorrelationdetween teacher actions pedagogieand student
achievement growth

This study soghtto evaluate teacher attitudasd perceptions whigharticipants
identifiedas relevanto ther use or non-use of the lap®in their classrooms. It ditbt seek to
measure the effecf any specific professional development programs or opportunities on the use
of laptops in the classroom. Nor dichitempt to establish any causal relationships between
teacher attudes and the use of laptops, although itediglore the presence thfose attitudes
and perceptions in a qualitative way. It did atiempt to correlate individual teacher’s level of
classroom implementation with student achievement.

This studyattempéedto evaluate how students used the laptops in dodestimate the
guantity ofclassroom usage witheach subject area, and the quantity and typasaige
students reported outside of the classroom. Jimsntitativedata waghencorrelated with

individual student achievement on the MAP reading test. Ihalichttempt to establish any
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causal relabnships between student types and frequenciasaijewith student achievement,

butmeasurd the level of correlation between therRegression models were used to predict

achievement scores based on types and frequencies of student usage, showing whath types

usage were predictive of reading achievement. Although this provided informatodinggthe

types of laptop usage which could be used to predict a statistically significaohmdrstudent

reading achievement, those findings should not be construed as proof of causation.
Limitations

This study wa limited by several faots. The first wa the use of student surveys to
evaluatdaptop usage for the qualitative analysis of laptop usage. Thigasabjective measure
and may not reflect the actual usage of computers by studentsrmigegpresentation, either
intentional or unintentionallt was also limitedoy the number of participants, including only
those students who respaatto the survey.

There are also inherent limitations in the use of reading tests, stieh AP testfo
measure a construct such as reading achievement. These include variabilitgcofésscaused
by student levels of fatigue, hunger, attentiveness, effort, and many other flaatavee
beyond the researchers’ ability to control.

Teaches’ selfreported levels of computer usage in the classroom and the perceived
barriers and opportunities they reartwere qualitative and therefaret generalizable.

Lastly, because of the lack of random selection of participants and the lackcafrdro}
group, theguantitativefindings are correlative and should not be construed as evidénce o

causation.
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Assumptions

It was assumed thatudent surveyaccurately reflectetheactual usage of the laptop
computers through the course of the year in which the study was conductedtahe
interviewsaccurately refleedteachers’ attitudesegarding their use. Although small variations
mayhave resultedrom studentind teachers’ subjectiyerceptions and/or misrepresentations,
in general the reports of students and teachers were assupreditie a reasonably accurate
indicatorof actua use. It was alscassumed that due to the anonymous nature of the surveys that
there wee no ulterior motives for individual studentsmisrepresent tir use of the laptops, and
that protecting the identity of individual teachers empowered them tesfreir feelings
openly and without undue reservations.

Another assumption inherenttinis study’s research design svhat the standardized
MAP tests wee an appropriate measure of student achievement. The researcher is aware that not
all individuak will necessarily consider standardized tests to be a valuable measudeof stu
learning. Howeverat the time of the study these testsevée primary method the school used
to obtain data regarding studeeading growth and achievemenrtd the redts of these tests
were also being used in teacher effectiveness evaluations condudteddstrict and school
administrators The results of the MAP tests reethereforeassumed to be of valdier the
purposes of this study. The use of Md&ta doesot constitute an endorsemdytthe
researcheof the MAPtestingprogramitself or the use of standardized tests in our public
schools as a policy or practice for the evaluation of individual students, teachesass he
results of these tests aebject to the limitations and constraints common to all such

assessments and should be evaluated as such. For more information about the validity and
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reliability of the MAP reading test, the reader should consult the validityediability section

of the methodology chapter of this dissertation.
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CHAPTER TWO: REVIEW OF LITERATURE

The influence of technology on almost all aspects of contemporary life is profound, and
the field of education is no exception. In fact, the notion of using machines to provide
individually paced learning and instant feedback in order to improve education wag widel
explored at a time when a single electronic computer still filled an entire roos(Qa92).
Although the Skinnerian learning machines of the 1960s never caught on in mainstream
education, the idea of using machinesiprove learning has persistadd now, when a
powerful computer can fit in the palm of your hand, the idea that technology can beshdrite
improve learning seems neplausible than ever. However there is reason to be cautiotts and
is wise to attempt to understand the implications of change b&fdseacing any innovation. As
Fleischer (2012) argues, researchers need to be cognizant of the largeoitgehnology on
education and be conscious of the possibility that some of the qualities of good education coul
be lost in the rush to adopt technology.

Since the first largscale ongo-one laptop program was launched in Maine in 2002
(Anderson, 2007) the use of technology by students has grown to the point that it is nearly
ubiquitous. A wide-ranging study of on@one computer programs conducted by the Abell
Foundation (2008) found that administrators and educators had four main goals in mind when
adoptingsuch programs in their schools: (1) increasing academic achievement, €asingr
student engagement, (3) minimizing the digital divide, and (4) increasing the econom
competitiveness of students by imparting twelimtst-century skills. The goal of this review of

literature is to evaluate the available research regarding the impactiwFone computer
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programs on student learning in order to evaluate how effective such programs have been a
achieving these goals.
Twentyfirst Century Skills

Today’s students are sometimes referred to as “digital natives” (Jett, 2013)gaadi®n
which reflects the fact that a large share of them have grown up in-bnfeyaetworld and lead
what can be described as digital lives (Fleischer, 2012). For this reason of them come to
school with a familiarity with technology that allows them to quickly adopt and &alaetv
educational technology practices (Niles, 2006). Educators cannot automaissaifge,
however, that every student is a digital natipust because of his or her age, and even those who
are generally proficient with the use of computers for personal and pogugises may not
necessarily be proficient with the academic applications of computer techiiStogz &
Hoffman, 2013). This means that even when working with this generation of students there i
still a responsibility on the part of educators to help students develop the fiwsntentury
skills that they will need in the workforce (Friedman, 2007; Greenwood, 2007). t®tdspi
need, there is reason to believe that education has fallen behind other sectors evhes fbc
the use of technology (Fleischer, 2012; Sauers, 2012).

The twentyfirst century skills can be summarized as those skills which are the key
ingredients of success in today’s workplace, and the workplaces of the future. Theg inc
skills such as creativity, innovation, problem solving, communication, collaboration, inimnma
literacy, and digital citizenship (Chandrasekhar, 2009). It has been arguteetimegration of
technology in schools can be justified purely in terms of its impact on studentsyfivent
century skills, and that the impact on achievement scores should not be a major coneern whe

considering the efficacy of such programs (Borja, 2006) because educatiahfsicaslon
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learning experiences which mirror students’ tedlsed lives, both now and into the future
(Spires, Oliver, & Corn, 2012). Warschauer (2006) agrees that the most impotiicajiusn

for the implementation of a orte-one initiative is that it prepares students for the unique
intellectual demands of today’s world. If this is the case then it seems clesudhanitiatives

are indeed worthwhile as the evidence thattor@ae laptop programs can improve students’
twentyfirst century skills is overwhelming. The Abell Foundation (2008) report which
examined the largest initiatives in the country including those in Maine, Michigaas,Tex
Pennsylvania, Virginia, and Maryland concluded that both students and teacheis gaine
technology and workplace related skills through such initiatives. Individual stubiels
corroborate these findings are so numerous tlistifficult to catalog them all (Allan, Erickson,
Brookhouse & Johnson, 2010; Danielson, 2009; Greenwood, 2007; Harris, 2010; Hoyer, 2011,
Jett, 2013; Lowther, Inan, Ross, & Strahl, 2012; Pogany, 2009; Rousseau, 2007; Sauers, 2012,
Topper & Lancaster,@.3; Warschauer, 2007). Even Goodwin (2011), who argues that laptops
have not been shown to increase achievement, agrees that the evidence clearly tinali¢htas

do improve students’ technology skills. In addition, Niles (2006) provides evidence tha
technology-rich classrooms equate to advantages and opportunities in post-seconklary w
world.

With computers infiltrating nearly every aspect of contemporary lifedéwvelopment of
computer skills as a result of oteeone initiatives has been a concern for many researchers.
Greenwood (2007) found that students in one such initiative reported significant ingrease
their computer skills. Similarly, Pogany (2009) found that teachers believedwreskills and
their students’ skills increaselliring a onge-one laptop initiative. As seen above with the

development of twenty-first century skills, there seems to be overwhelmihgneei that onés-
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one initiatives help improve both teachers’ and students’ comfort with using computer
technology (Lowther, Ross & Morrison, 2003; Mo, Swinnen, Zhang, Yi, Qu, Boswell, &
Rozelle, 2013; Rousseau, 2007; Sauers, 2012).

One key twentyfirst century skill is collaboration. It appears that-bo®ne initiatives
can have a positive impact in helping students find opportunities for collaboratmedea
(Fleischer, 2012; Hoyer, 2011; Light et al., 2012b). One study m@d\adidence from teachers
which indicated that students did indeed take advantage of technology in order ttd¢guaér
collaboration (Whiteside, 2013), and another provided compelling evidence that technology can
facilitate more collaborative classmgractices (Gillard, 2011). In another instance a teacher
who was dissatisfied with teachegntered pedagogies found that laptops served as a catalyst
enabling her to promote more collaborative student learning (Windschitl & Sahl, 20085. N
(2006) points out that the kind of collaborative learning and teamwork whictoare laptop
programs can facilitate will ultimately help students to be more successful in tkglaee, and
Goodwin (2011) adds that leveraging technology to promote student collaboration and
cooperative learning is one of the key factors which affect achievement.

Another key skill for twentyirst century learners is communication. One informative
study of student and parent impressions of atorae laptop initiative found that both groups
described increased communication as one of its most important impacts (GrantyRogs&
Potter, 2005). Similarly, Greenwood (2007) found that both teachers and students ddentifie
improved communication as the third most positive effect of their laptop program. Exfmsure
laptops can expose students and teachers directly to the kinds of communication macka that
key to contemporary workplace communication and one important student learning outcome of

oneto-one laptop programs is an increase in the quality of such communication (Harris, 2010)

19



Another study found that increased communication after school hours betweensteacher
students improved the quality of student work and decreased the turn-around time fdas'stude
submission of make-up work, causing researchers to conclude that communication tmad one-
one laptop initiatives are mutually beneficial (Maninger & Holden, 2009).ethselear that
technology can enhance communication between teachers and students (Niles, 20880, and t
such opportunities can ultimately enhance student communication skills, providimptfetra
key benefit to onde-one laptop integration (Pogany, 2009).
One final twentyfirst century skill identified by both Jett (2013) and Lowthealet
(2012) is critical thinking. Laptops appear to have a positive impact on critical thsklisy
and higher order learning (Chandrasekhar, 2009; Grant et al., 2005). Virtual learning
opportunities which require higher order thinking can help devaiop skills (Klieger, Ben
Hur, & Bar-Yossef, 2010), anldternetaccess can promote a deeper understanding (Pogany,
2009; Warschauer, 2006; Warschauer, 2007). However, there are some concerns about equity
which are raised by Rousseau (2007) who fountwhde highses students in orte-one
initiatives were engaged in critical thinking, their peers at$ew schools were not. A deeper
discussion of the issue of equity is thus warranted and will be developed more thoroumhly bel
Student€entered Learing

One very important potential benefit of a doesne laptop initiative is the promotion of
studenteentered classrooms. Niles (2006) argues that in such classrocwulisesdd learning
is affirmed and the teacher assumes the role of faciligitijng student learning rather than
dictating it. Such an approach creates independent learners with more autononrols\emt
their own learning processes (Hatakka, Andersson, & Gronlund, 2013). Donovan, Hartley, and

Strudler (2007) argue that a shift toward studsmttered practices is required if a éo@®ne
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program is to be effective and the Alberta Education (2010) report agrees that-sanderdd
approaches are essential for the successful implementation of techmosofipols. Similayl,
Ball (2010) argued that teachers must become more student centered wheg wookieto-
one laptop programs. Clearly there is widespread agreement in the litdratugech
approaches are desirable and there are numerous studies which indidafgdpairograms can
be effective facilitators of studenéentered teaching and learning (e. g. Burgad, 2008; Casas,
2002; Lowther et al., 2012; Lowther et al., 2003; Rosen & Beck-Hill, 2Zoéng et al., 2016).
During the statewide ort®-one laptop initiative in Maine in 2002 88% of teachers
reported that studementered teaching practices increased, during a chatigiet program in
Virginia in 2001 researchers reported that-dakected learning had increased significantly, and
during yet anothenitiative in Pennsylvania in 2006 teachers reported that students were
spending significantly more time in collaboration and projects (Abell Foundation, 2008). A
similar study found that teachers in almost 90% of laptop classroorasaatang as a coadr
facilitator of active student learning (Grant et al., 2005). When students are eragdywy
twenty-four-hour access to technology they can become independent agents directmgrthe
learning through dynamic education processes which can enhan@ogiewnd the retention of
information (Harris, 2010) and give them increased autonomy in controlling therghce a
progress of their own learning (Light et al., 2012a). At the same time teachénsregase their
pedagogical skills and develop practicdsch enable them to be facilitators of student learning
(Allan et al., 2010) and can shift their role from the center of the classroom to gamting
channeling student-centered learning environments (Klieger et al., 2010). Trssswajeed
learning enironments can change the teacher/student relationship, empowering students and

enabling teachers to give up control (Light et al., 2012b), taking the focus oébitteet and
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putting it on the student and creating a more studentric learning environment (Plummer,
2012).
Individualized Learning

Oneto-one laptop initiatives can facilitate differentiated or individualized uesion and
help teachers meet the diverse learning needs of their students (Danielsoi®@092011;
Whiteside, 2013). &lagogical differentiation facilitated by the use of technology can facilitate
meaningful learning experiences which relate to students’ own experience amdepgamuine
problem-solving skills (Freiman et al., 2010). Such shifts in instructional praatan allow for
differentiated learning and promote higher-order thinking (Chandrasekhar, 200gyand
students opportunities for just-time learning and independent empirical investigation which
can promote individualized learning (Warschauer, 2007).

The Digital Divide

The growing gap in twenty-first century skills between high and3&4 children serves
to increase social inequities and make it more and more difficult feSIB& children to
improve their social and economic status (Rousseau, 2007). Storz & Hoffman (2013) argue that
the technological changes in the workforce have served to increase the stoatib€atealth in
the United States by giving a buiitt advantage to wealthy children who have access to
computer technology at home. Thus, Bird (2009) argues that the ideal scenariaisvhiwh i
all children become digital native learners, and the only way to accomplisdehhts to bring
technology into our classrooms.

If oneto-one programs allow family finances to dictaptbp access through fees or
charges, research shows that they will only serve to perpetuate thesaatri¢ gap (Jett, 2013).

When access to computers is ubiquitous and universal, however, research shows #tat concr
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improvements can be achieved including increased technology skills, broadersbdemss;| and
improved career advancement (Harris, 2010). Even in wealthy countries swebden Swhere
Internet access is nearly universal, ooi@ne programs have been shown to equalize access to
technology for underprivileged families who only have one computer in the homeimy gi
students the opportunity to do schoolwork even when the home computer isdszirgyu
another family member (Hatakka et al., 2013). The impact in low-SES schools icoMe&s
also profound in that it gave students access to educational technology when they would
otherwise lack access entirely (Cervantes, Warschauer, Nardi, & Saamh@2911). Findings
like these have convinced many researchers thatosole programs can close the tech skills
gap (Goodwin, 2011) and level the playing field between high and low-SES studergs, (Hoy
2011), making them effective investments for schools which desire to reduce takdigle
(Harris, 2010).

Numerous studies point to the potential for tmene laptop initiatives to close the
digital divide (e. g. Bryan, 2011; Harris, 2010). One such study showed that while
socioeconomic status was predictive of student English language artotestat non-laptop
schools, they did not predict scores at laptop schools (Kay, 2010). Another showed that in
developing countries such programs can help bridge the digital divide and improve the compute
skills of students (Light et al., 2012a). Yet another showed that the One Laptop Per Child
Program in China resulted in dramatically improved computer skills, particalabng those
who began the program with low or neristent computer skillsacising researchers to
conclude that such programs may be effective at reducing the digital ddadet @l., 2013). In
the United States Bird (2009) found compelling evidence that students who lacked computer

access at home benefited so dramaticallyttreit posttest technology skills scores were not
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statistically different from those who did have access to computers at hiempaatficipating in

a oneto-one laptop program. Taken together, these studies provide compelling research to
support the clan that laptops programs are effective at reducing the digital divide, proming th
Abell Foundation (2008) to conclude that doesne initiatives have successfully increased the
equity of access to technology.

Numerous equity issues are identifiedhe literature which laptops may positively
influence. Harris (2010) argues that providing laptops for every child encduzggéy by
providing opportunities for all students regardless of socioeconomic status. P20@@) (
agreed that one of the masgnificant benefits of such a program is the encouragement of
education equity. Although Weers (2012) also found that@wo&e programs promote equal
access to information, he raised the important concern that even with latioglé families
havelnternet access in the home, an issue that will be addressed in more detail beldly, Fi
Zheng, Warshcauer, and Farkas (2013) found evidence that laptop programs can imptpve equi
for atrisk learners, a demographic which might otherwise fall behind.

Simply introducing laptop computers into a school or school district is not a gesrant
that the digital divide will automatically or immediately decrease, however. Whileittenee
cited above of the utility of laptop programs in decreasing theugapompelling, there are
numerous problems identified in the literature which districts and schools must beacoghi
Jones (2013) points out that teachers’ attitudes are an important factor which cwsidered
—teachers in that qualitative styiexpressed concerns about colleagues’ failure to incorporate
technology, which could negatively impact their students’ proficiency gainshefonore, even
teachers who do use the technology may not be using it in the most effects/dimeig its

potential to close the digital divide. McKeeman (2008) points out that although the gapss acc

24



to technology was closed during a dnesne program, there were still significant gaps in the
ways that students were using the laptops, revealing that while advanced stigienising the
laptops as educational instruments, other students were using the laptops stedk; failing

to access deeper technology skills. Storz and Hoffman (2013) found that teachers in high-
income communities were more lliggo harness computer technology to promote critical
inquiry than those in lower-income areas. This kind of gap in the way laptops are utilizad a
gap in the development of skills resulting from such use could enable the digitaltdipielesist
evenwhen laptops were ubiquitously distributed (McKeeman, 2008).

Other digital equity issues that arise have to do with students’ ability theitgptops
effectively outside of school. If students lack Internet access at homené#yeyot be able to
use the laptops to communicate with classmates or the teacher, and may not be able to acces
class materials which can unintentionally marginalize those students g@4.3). One study
showed that students living in communities without broadband Intacoess displayed
significant differences in their personal and classroom use of laptops durregaone laptop
program (Lloyd, 2012). Students with computer access at home begin with higher levels of
computer fluency to begin with and may benefit from a laptop program more readiljpéiran t
peers (Warschauer, 2006). There are clear benefits in being able to use lapgtyustéom
outside of class projects and research (Boardman, 2012) and to explore resouregsidada
(Jones, 2013), and there is some evidence that using the laptop at home is one of the best
indicators of student achievement (Jett, 2&3apley et al., 2010), which means that students
who lack home access to timternetmay not benefit fully from a on@-one program, which

may be a significant barrier to closing the digital divide.
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Classroom Discipline

Numerous studies of orte-one laptop programs have shown that such programs can
have a positive impact on student classroom behavior (Gillard, 2011; Goodwin, 2011; Plummer,
2012). For example, one study of four elementary schools in Texas showed that student
discipline issues in a orte-one cohort dropped significantly while issues among students in a
control group did not change (Rosen & Beck-Hill, 2018pwever the issue may be more
complicated than immediately meets the eye. Storz and Hoffman (2013) found tleat whil
classrooms were quieter and experienced fewer disturbances, there was +tasie lwéhavior
than in traditional classroom settings, and that type lodvier was difficult for teachers to
monitor. For thigeasonJett (2013) argues that monitoring software, or very vigilant teachers,
are necessary to keep students engaged with the curriculum rather than outsicteodist
Teachers in one qualitagwstudy expressed a strong desire to be able to monitor and control
student laptop computers during class (Klieger et al., 2010), and numerous such software
applications are availablévonitoring software is not a panacea, however, as some teachers
have eported that their use is cumbersome and requires teachers to constantly tieinit
computer screens for efdsk behavior or cheating (Ball, 2010) and qualitative evidence of
students spending time on nabademic websites due to inadequate monitoring by the teacher
can be found (Beeson, Journell, & Ayers, 2014). It seems clear that appropriateingpartdr
consequences for inappropriate use are important in keeping students focused orcacademi
particularly for those students who have difficultif segulating their resistance to tempting
distractions (Carraher, 2014). High performing students may be able tociagited and resist
such diversions, but the lure of social media and games may prove to be too much for other

students who seek short term entertainment overtieimgdearning benefits (Hatakka et al.,
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2013). In one study in particular, the most significant concern teachers repostédhtwaithout
effective classroom management the laptops were a distraction for st{Rtegasy, 209). In
another qualitative study disruptive uses such as playing games and aceesalngesia were
cited as one of the significant challenges in bringing laptops into the clasdrimalgvist,
2015) These are all indications of the perspedtigscribed by Nielson, Miller and Hoban
(2015) that connected devices are viewed by many students as tools for sociddingtwot
tools for learning.

Like any significant change in any field, new education initiatives createhallenges
for educators. In the Henrico County laptop initiative in Virginia in 2001, teachgosted that
the laptops increased the need for planning time and increased classroom reah&gemRs
(Abell Foundation, 2008). Teachers in another such program, this one in rural North Dakota,
reported frustration with students playing games, browsinthteenet or listening to music
during class (Burgad, 2008). Yet another case study in California found that without egteropr
enforcement of the districts’ acceptable uskcy, the laptops became a distraction, not a benefit
to students’ learning (Chandrasekhar, 2009). Perhaps more interestingly,sstoderselves
have reported an awareness of the distractive potential of laptops in theactas&oth students
and teahers involved in a on®-one program at an atjirls school in Virginia reported that a
major pitfall of the program was the distractibility of students (Greenwood, 280d another
study in North Carolina reported frustration among both student®aoldrs at the numerous
distractions created by laptops (Jett, 2013). Indeed, ubiquitous technology appeas\wiatirin
it a whole new set of challenges for both students and teachers in maintaining stadaahat

and discipline (Niles, 2006).
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The problem of student distraction and discipline may manifest very differently in
different schools, and with different teacher approaches and interpretatiorexafyole, one
study conducted in Maine found that a IS school with significant disciplinaproblems
found that the introduction of orte-one technology increased those problems, while a BiEf-
school which was highly focused on academics found that the laptops enhanced the schools’
academic goals (Roussea, 2007). Another study notedd#feignce between teacher and
student perceptions of what constituted distraction and what was acceptable aseadb iy,
creating difficulty in finding the appropriate balance between freedom ameblcoheachers
viewed certain behaviors such astant messaging as distracting from learning, while students
viewed those same behaviors as commonplace and did not equate them with disengagement
(Niles, 2006). Some teachers in a program in New South Wales responded to such sHajlenge
resisting or egn refusing to use the laptops, effectively blocking access for entireodassof
students and creating a significant barrier to implementation, while otheeteadéntified and
implemented strategies to change student behaviors and overcome tilesgeh (Zuber &
Anderson, 2013). A qualitative study of teacher attitudes revealed similanpattae teacher
found solutions for developing collaborative constructivist learning strategies thiaptgp use
while another teacher’s belief that student liberties such as collaboratiee emalstructivist
projects were a threat to classroom order appeared to prevent her from fingsnig wa
incorporate the laptops into her classroom instruction (Windschitl & Sahl, 2002).

Student Engagement

Increasiig student engagement is one of the four main goals of laptop initiatives

identified in the Abell Foundation (2008) study of laptop initiatives. Engaged studmsntmst

task for longer periods, enjoy learning more, are more likely to effegtvalk independently
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and in general pursue more learning opportunities both at school and at home than disengaged
students (Warschauer, 2006). The Abell Foundation (2008) review documented evidence of
increased student engagement due totorme laptop initiatives in Maine’s 2002 initiative, in
Michigan’s 2002 initiative, in Virginia in 2001, Maryland in 2005, and Pennsylvania in 2006.
Based on all of this evidence together the reviewers concluded that laptops dd@ppzaase
student engagement, and there are many more recent studies which further supgairnthis
(Chandrasekhar, 2009; Goodwin, 2011; Larkin & Finger, 2011; Maninger & Holden, 2009;
Milton & Canadian Education Association, 2008; Plummer, 2012; Pogany, 2668g et al.,

2016).

In one such study 79.8% of students reported that laptops made schoolwork more
interesting, 87.5% of teachers reported that students were more intereséedingleshen using
laptops, and 84.2% of parents agreed that laptops made schoolwork more interestimg for the
child (Burgad, 2008). Laptops can help to involve students in more engagingprighlearning
environments (Danielson, 2009) and can create greater interest in content ancerstdexits
to work harder and learn more (Greenwood, 2007). Computers have also been shown to benefit
student engagement in writing tasks, providing a more efficient and engaging rhesseaoch
(Storz & Hoffman, 2013), increasing student motivation when writing, and allowing tine
produce written work of greater length and increased quality (Freiman, BegudBiam,
Lirette-Pitre, & Fournier, 2010; Suhr, Hernandez, Grimes, & Warschauer, 2010). When used
effectively laptops can make schoolwork more interesting for students (Zhangch&uer, &
Farkas, 2013), and thexcitement can lead to sefinforcing cycles in which increased student
engagement in turn motivates teachers to find new and innovative ways to furthgoiatothe

laptops into their lessons (Jones, 2013). In short, laptops can be more funditianaia
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learning (Hatakka et al., 2013; Niles, 2006) and can make students more interesdeaing |
(Lowther et al., 2012; Lowther et al., 2003). All of this increased engagemgmapaeal
dividends in terms of student achievement as well, agsit dme researcher has argued that an
increase in the number of students passing the Texas Assessment of Knowledgesand Skill
(TAKS) could be attributed to the increased student engagement resulting frontoeooee-
laptop program (Hoyer, 2011).

Oneadditional positive benefit of student engagement could be improved attendance, as
students could be more likely to attend classes in which they are more engaged, Inde
researchers have found a connection between laptop programs and student att&itiadce (
2011). In addition, Chandrasakhard (2009) reports that a participating school distiigtestt
an increase in attendance and student engagement ta@amelaptop program. Another
study showed that laptop students’ unexcused absenceasbt9.2% at the same time that a
control groups’ increased by 56.6% (Rosen & Beck-Hill, 2012), and yet another degtocted
that the student dropout rate fell 54% after the successful implementation tufaitaative
(Plummer, 2012). Many of today’s students are familiar and comfortable witholegy, and
there is compelling evidence to support the claim that in order to adequately extggge t
students educators must adapt to this new reality (Whiteside, 2013).

Student Organization
Organization skills are essential for students, and those transferablarskhighly
desired by both colleges and employers (Silvernail & University of SouthemeV2005).
When used effectively, there is strong evidence that laptops can support the denetdpme
organization skills among students (Carraher, 2014; Hoyer, 2011). For example, imdgne st

79.8% of students reported that laptops improved their organization. While it is true yhat onl
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50% of those same students’ teachers reported an improvement in student organifdatitreski
researcher argues that this discrepancy was the result of the failure art thietipose teachers
to utilize the classroom organization strategies provided in professional deeakyam
opportunity which their colleagues took advantage of (Burgad, 2008). This finding provides
evidence that the benefits of laptops are often dependent upon individual teachgrsbabke
full advantage of the potentialities they offer. In one study 60% of parentsec ploat laptops
improved their child’s organization skills (Silvernail & University of Southerré, 2005), and
in another more than 60% of students themselves agreed that laptops had helped them become
more organized (Zheng et al., 2013). One important benefit of improved organizatiors skills
the accessibility to learning opportunities for students with learning disabditéysr emotional,
behavioral, or attention challenges. For these students the ability to keep woikext gand
accessible labeen shown to provide a greater opportunity to engage with the general education
curriculum (Kusiak, 2011).
Standardized Testing

There is much debate regarding the efficacy and utility of standardizetd)testoday’s
education system. Although shilebate is outside the realm of the present review, it is important
to note areas in which the standardized testing debate interrelates witrssstiés to ondo-
one laptop programs in particular. Some researchers have argued that tendestlido not
measure the twentfirst century skills that laptops influence (Goodwin, 20%idvernail &
University of Southern Maine, 2005), and that much of what is learned on laptops is not covered
by standardized tests (Suhr et al., 2013). This mismaisield some researchers to examine the
overall quality of education when assessing the effectiveness of laptopviestiaiather than

focusing on narrowly defined achievement scores (Maninger & Holden, 2009). FRagplexa
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Freiman et al. (2010) noted the limitations of reliance on standardized testaubiastead
opted for an expanded model of learning as an open ended process which included student
attitudes and emotions.

One major concern expressed by researchers is that while laptops pronmirtg ear
computer, many standardized tests are still administered on paper, pgteigadivantaging
laptop learners (Zheng et al., 2013), leading to calls for better measurésoktatent than
pencil and paper tests in evaluating laptop initiati{Milton & Canadian Education Association,
2008). In fact one study actually showed a slight and non-significant drop in studerg wri
scores after the implementation of a aa@ne initiative, which the researchers attributed to the
paper and pencibrmat of the tests (Goodwin, 2011). Warschauer (2006) adds that the specific
advantages which laptops bring, such as ease of researchpmadi#-nodalities, and the
simplified revision process may not show up in paper and pencil test scores. And even beyond
the format of such tests, the very conditions of standardized tests, which are oftearbase
short essay written in a single setting, do not match well with the type afgwdidbne on laptops,
which often includes research, drafting, feedback, revision, and publishing over an@&xtende
period of time (Zheng et al., 2013). Zheng et al. (2013) go on to cite a study whiadsiow
positive correlation between the use of computers and test scores on a cirapeder-
standardized test, lending additad credibility to the claim that paper and pencil tests may not
be adequately evaluating the impact of computer initiatives.

A more fundamental mismatch between standardized tests and cobgmedrlearning
may be at work here as well, one which is ting the potential of such tests to measure student
growth and learning. Harris (2010) argues that standardized tests tend to rkeasledge,

not creativity, and that since ubiquitous computing promotes creative learnigginbestudents
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and teachers experience in dneone laptop environments may not show up in the form of
standardized test scores, which may explain inconclusive effects on studev¢éaeme Other
researchers agree that constructivist learning, supported by techno&yggotrdrectly impact
test scores, making the inconclusive results of such studies unsurprising (LetaheP003).
Others point out that standardized tests, in their current form, don’t adequatsiy eteaenty-
first century skills and therefore are notfgient to measure the full range of benefits which
oneto-one programs might deliver (Silvernail & University of Southern Maine, 2005¢\&ar
Warschauer, 2005).

It is possible that the benefits of otteene laptop programs are limited to promoting
twenty-first century skills, and it may be that schools should see them as valudtaeregard,
rather than expecting them to impact test scores (Borja, 2006). Howeves,(Bai0) points
out that standardized testing is currently an important part of how studentsesseasand
argues that perhaps teachers should maintain balance between creativaitsorthtrizstruction
in order to maximize the benefits of otweene laptop programs. It is also possible that
authentic forms of assessment coutdniore effective at measuring the overall impact of a one
to-one program, however such forms of assessment are not yet standardized, angetire not
influential in education policy or administrative decisions, leaving traditionatiatdized tests
as themost reliable and influential form of student assessment (Suhr et al., 2010).

Lack of Achievement Data

The current research on the impact of tmene programs and achievement is mixed and
preliminary (Borja, 2006), and further research is needed (Storz & Hoffman, 2013 iv¥hil
true that there is a significant body of research relating to laptop initiativesénal, there is

little quantitative research on the impact of such initiatives on test outcontasefal., 2010) as
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much of the reseah to date has evaluated the impact on computer skills or computer
competence rather than specific academic gains (Storz & Hoffman, 2013).

One of the most important reasons that sufficient data on the impact tu-one-
initiatives on student achievemt have not been produced may be that such initiatives are
relatively new. Since almost any technology initiative requires a fevs yaaits full impact to
be realized (Warschauer, 2006), many published studies of immature programs bepllet
to provide conclusive evidence regarding the full impact oftorae initiatives. Indeed, there
is some evidence to suggest that test scores can actually drop in the fictayaaw laptop
program and then rebound in later years (Zheng et al., 20b8.isTa major limitation, since
many studies focus on just one year of implementation (Borja, 2006). For exastpldy ay
Alberta Education (2008) which focused on the first year of a@oae program found that it is
difficult to assess the impaot such a program in such a short time frame; another study which
showed no significant impact on student reading scores focused on only opednglériod
(Bryan, 2011); another study examined teacher concerns during only the introductmmeef a
to-one computing initiative (Donovan, Hartley, & Strudler, 2007); and yet another expjora
study found that after five months an initiative did not have a statistically sigrifropact on
the achievement of any demographic-gubups (Hansen, 2012). Waisuch studies can
potentially provide valuable information, they are not likely to yield conclugiselts regarding
the long-term effect of computers on student achievement. Storz and Hoffman (2013jembnduc
a phenomenological study of teacher and student perceptions of a laptop iratidtifeeind that
although both groups were thinking about the potential effects on learning it was too soon to

assess the program’s impact on achievement, and ultimately they calledier fasearch into
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the long-term development of the otmeene initiative in order to better evaluate its
effectiveness.

There appears to be a significant learning curve for teachers which mantadocdhe
delay in results. For example, in Maryland’s 2005 Talbot County initiative, studeasew
teachers had two years of experience using the laptops showed more acageovenmant then
other groups (Abell Foundation, 2008). In addition, one qualitative study concluded that the
difference in the effective use of technology between two teachers may haveebesulthof
experience- one highly effective teacher had been using the computers for three years while
another, less effective teacher, was in his first year of teaching inta-one environment
(Beeson et al., 2014). There are numerous factors involved in the use or non-use of computers
by individual teachers including but not limited to years of experience, andissoss will be
explored in more detail later in this review.

Despite the aforementioned dearth wtlence regarding the impact of long-term aoe-
one laptop initiatives on achievement, there is a small body of emerging eviderstgatie
longerterm initiatives which is quite compelling. For example, in studies of the Texas
Technology Immersion Project, positive effects on achievement did not begin peamét the
third year of the program (Abell Foundation, 2008), and another study provided some evidence
that laptop use can positively impact literacy test scores if used over multipdg Sda et al.,
2010). One particularly compelling study showed that after eight yearsnafte-one laptop
program students living in poverty were learning at the same rate as studentsawatrty,
providing hope for educators interested in closingaitfeevement gap between high ses and low

ses students (Weers, 2012). Although much of the existing literature focuses pn newl
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implemented programs, the small body of research regarding the effestivadmeature
programs is very compelling and warrants further investigation.
Mixed Achievement Results

Although we are well into the second decade sincet@oee laptop programs first
began to be implemented, the research on achievement is still very limitdteemdre
numerous blind spots in the research (Fleischer, 2012). Although a survey of 364 leaders of
large districts with on¢o-one initiatives found that 78 percent believed that the laptops were
having a moderate or significant effect on achievement (Gillard, 2011; Goodwin, 2011),
empirical qiantitative connections between laptops and achievement are difficult to fiteddGil
2012). While some results are promising, often conflicting data appears witisizntieeor
similar studies.

In Texas, for example, students at do®ne schools were found to be more likely to
pass the Texas Assessment of Knowledge and Skills, but the same data == thaeatiddle
schools students in orte-one programs were no more likely to pass the test than their peers
(Hoyer, 2011). Another study, this one in China, found significant improvements in math test
scores, but found no effect on Chinese language test scores (Mo et al., 2013). A staitly of m
achievement in North Carolina produced mixed results as well, with some subgroupgshowin
improvement but others showing no significant effect (Smith, 2012). Yet another stadynehi
in a small rural North Dakota high school, found that math scores increased siggifigaiié
reading scores declined sharply, prompting the researchers to call tospaaific
investigations into the actual implementation of laptop programs to investigatagerent
contradictions (Burgad, 2008). Dunleavy and Heinecke (2008) agree that more shely of

actual implementation of initiatives is needed in response itoae findings, which showed
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mixed results on middle school math and science tests in @-@me program. Individual
teachers have widely varying beliefs and perceptions which influence theifispractices,
and those individual practices are tied to student achievement (Whiteside, 2018)ealt that
teachers with the same access to technology often implement that technojodjjfesntly,
which may explain the sporadic nature of gains in student achievement found throughout the
research terature (Spires et al., 2012). Whatever the cause, it is clear based on the @hdings
two recent literature reviews that the existing evidence provides weak stgybsg claim that
computers improve student achievement (Fleischer, 2012; Warschalg?2@14).

There are numerous studies of aa®@ne laptop initiatives which show little or no
impact on student achievement (e.g. Milton & Canadian Education Association, 2008). One
particular quantitative study using an experimental and control group showedahifioaang
gains in reading test scores (Bryan, 2011), and another which compared demogoasc g
performance before and after a @neone implementation based on numerous quantifiable
student outcomes also found no significant improvement (Hansen, 2012). A study of students
participating in the Freedom to Learn program in Michigan found that studehtsaliguitous
access to technology did perform at the same or higher level than control studerds in m
instances, but the advantages were not found to be statistically significatihéL@t al., 2012).
Based on an investigation of data collected in Virginia, Maine, Michigan, and Texadedte
Foundation (2008) study concluded that there is not yet conclusive evidence ttabope-
laptop programs promote gains in student achievement. Taken together, this body of evidence
reveals that much of the data regarding the impact of@oae laptop initiatives on student

achievement are mixed and inconclusive.
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Evidence of Achievementdbefits

Despite the mixed results reported above, there are numerous empirical ssuties
experimental or quagixperimental designs which do show achievement benefits (e.g. Lowther
et al., 2003; Mo et al., 2013; Rosen & Beck-Hill, 2012; Suhr et@.02Yang, Zhang, Zeng,
Pang, Lai, & Rozelle, 2013). One empirical study in particular showed thiatvaftgears of
participation, laptop students outperformed a control group on changes in languagg, andi
analysis test scores (Suhr et al., 2010). Another study of four high-school cannowsed that
after the implementation of a laptop program two of the four showed growth in readmes
and all four showed growth in math, science, and social studies, and an average of the four
campuses showed growth an increase in the number of students passing the stanelstrdized t
(Hoyer, 2011). Yet another study, which grouped students by free or reduced &tash st
observed statistically significant increases in academic achievement in bapis gind
concluded that the program was an effective intervention (Weber, 2012). Finallyp@icam
study of over 5,000 students showed a 21 percent increase in test scores for high schaol student
and a 13% increase in test scores for third graders in the same district ép|@0h2).
Although far from presenting a conclusive case, these studies, taken todetfrem the
beginning of a compelling argument for further research into the possiblgdeheneto-one
laptop programs in increasing student achievement.
Frequency of Use and Achievement

While much of the evidence from the 2004 Texas Technology Immersion Project was
inconclusive, one important finding was that students who used the laptops for learning, both in
class and at home, had significantly higher standardized test scores in botl asadmnath.

Similarly, results from the 2001 Henrico County initiative in Virginia shoved the students
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who were found to be using their laptops the most frequently had significantly highes sn
Virginia’s standardized test in World History, Biology, Reading, and Chgmi8ased on the
evidence from these two studies, the Abell Foundation (2008) concluded that higher use of
laptops does indeed lead to higher academic g&inaddition, a study of 21 schools over the
course of three yearsdnd that while levels of use by teachers was not a significant indicator of
student achievement, levels of use by students was a consistently positiviopodditudent
reading achievemen&hapley et al., 2010)And some preliminary evidence indicates that such
effects might be cumulativethat increased exposure to computers in general can increase
student performance in specific oteeone environments (Hansen, 2012).
Math achievement

Although results were inconclusive in other subject areas, studies of the 2004 Texas
Technology Immersion Project did show a statistically significant effeatathematics scores
(Abell Foundation, 2008). A smaller study in rural North Dakota showedbsiresults—while
outcomes were mixed in other subject areas, math test scores increasattiallpst both of
the tested subgroups (Burgad, 2008). One very compelling study conducted in China using
random assignment to groups also showed statistggihyficant improvements in math test
scores for ono-one computer program participants (Mo et al., 2013), and a similar study, also
conducted in China and also using random assignment to groups, found that math test scores
increased significantly forreeto-one students and that the increase was the same for both boys
and girls (Yang et al., 2013). Another quantitative study, this one in Texas, usedaj@mong
matching to identify two control schools and compared their results to those of tvm aree-
schools, finding that both fourth and fifth grade experimental students outperfornmenb tieol

counterparts in math scores on the Texas standardized test (Rosen & Beck-Hill 22042y, a
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metaanalysis of seveampirical studies of mathematiashievement which included 21
reported effect sizes, found that overall there was a statistically sagifilifferencdetween
students in onés-one laptop programs and control groups in the areaattiematics
achievemenfZheng et al., 2016)There § an emerging body of empirical evidence which
indicates that on&s-one programs may have the potential to increase math achievement.
Writing achievement

While Fleischer (2012) claims that the evidence that computers improve writingsskills
still weak Gillard (2011) argues that writing is one of the areas in which the benefits td-one-
one programs are clearest. Suhr et al. (2010) cited numerous studies which shaptoghat |
students tend to submit longer essays of higher quality to inform their own dtichyprovided
guantitative data using control and experimental groups which show statistigaifycant
performance differences on standardized writing tests after just ave geimplementation.
Lowther et al. (2003) conducted a mixed methods study and found thed-one-students
significantly outperformed control students with effect sizes in six of the sudpgroups
exceeding +0.80. Studies of the statewide Maine initiative in 2002 also foundcsiatist
significant increases irtgent writing scores, though scores in other subject areas were not
significantlyeffected (Abell Foundation, 2008)A more recent metanalysis of threempirical
studies which included 11 reported effect sizes, found that overall there wasti@aitst
significantdifference in the writing achievement of studentsmeto-one laptop programs
compared to control groups, leading the authors to conclude that the use of laptopsgrigy draft
revising, and sharing student writing can be particularly beneficiah@beal., 2016).

This empirical data is corroborated by numerous studies which reveal a yervasi

perception among researchers, students and teabhec®mputers promote positive impacts on
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student writing skills. One study surveyed more than 1,000 students and teacherswedervie
200 teachers and conducted more than 750 hours of classroom observations and concluded that
students in laptop schools write much more, revise more frequently, get more feeddakea
more pride in their writing than students in traditional classrooms (Warscl2806). A
qualitative study found through classroom observations and surveys of students aard teath
laptop students wrote more often and produced higher quality essays of gredtethiamghey
had before the program (Milton & Canadian Education Association, 2008). Students report that
they believe writing is easier with laptops than using traditiorehods (Carraher, 2014) and
that their writing is quicker and better with laptops (Freiman et al., 2010). |Jmfact than
70% of students in one survey agreed that they wrote more, revised and edited more, laad that t
quality of their writing impreed after receiving laptops (Zheng et al., 2013). A national survey
found that while only 17% of students said they enjoy school writing, 60% of students agreed
that computers make them more likely to edit and revise their writing (Jett, 20i&3e T
findings are corroborated by teachers who agree that students wrote more ,(20gajyand
that the quality of students’ compositions improved after laptops were distribueathdhret al.,
2010). Although the available data is far from conclusive, there is a compellingbody
evidence which indicates that oteeene laptop programs may benefit student writing.
Reading achievement

There is little empirical data to support the relationship betweetosmige laptop
initiatives and reading achievementdaime evidence that is availablensxed, but promising.
One mixedmethods study of 476 elementary school students in Texas, which used an
experimental group compared to matched schools with similar demograplactehatics

showed that reading achiewent as measured by standardized assessment scores was
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consistently positive (Rosen & Beck-Hill, 2012). Another promising study showeagtapl|
computers mitigated the fourtirade slump which often occurs in reading scores and lead to
significantly hgher performance among laptop students compared to their non-laptsp pe
(Suhr et al., 2010)In contrasta metaanalysis of thirteeneportedeffect sizes within four
empiricalstudies of reading achievement found that there wiaa statistically significant
difference between laptop participants and control groups, although there wéreasig
differences in each of the other four academic areas they exafdhmaty et al., 2016).
Definitive conclusions are impossible to draw from such limitadeance, but clearly this is an
area which warrants further investigation.
Science Achievement

Evidence of an impact on science achievement is even more limited, with one study
showing a significant effect of a laptop treatment on student science test @aonleavy &
Heinecke, 2008), and one other study whailed to show a significant effechscience
achievement (Hansen, 20128.Recent metanalysis of empirical studies of ot@one laptop
studies showed a similar dearth of evidence, locating only two studies whichrftrttezion for
inclusion. Based on three reported effect sizes from those two studies ZherigGta found
a statistically significant difference between laptop participants and tgnirgs in the area of
science achievemenbDrawing definitive conclusions about the effect of do@ne laptop
programs based @uch a limited number of studies in the area of science achievement,
however, seems unwarranted.

Achievement Gap
The technological changes in the'zentury workplace have exacerbated class

stratification in the United States due to the gap in acedachievement and 2Etentury skills
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between higiSES children and low-SES children which has worsened economic and social
inequality (Rousseau, 2007). While there is clear evidence cited above thetomeitiatives
can help reduce the twemrfiyst centuryskills gap, the question of whether they can address the
achievement gap is much more controversfametaanalysis of empirical studies of ot@one
laptop programs found that while some studies have shown achievement benefits for
disadvantaged students, those benefits are not seen in all such programs, leading e author
conclude that the issue of reducing inequality is more complex than simply provioliogsi&o
disadvantaged students (Zheng et al., 20T®)e conflicting and sometirme&onfusing evidence
of the relationship between ot@one programs and the achievement gap is explored further in
the next two sections.
Achievement Gap Worse

There is some evidence that eoneone initiatives may help high achievers more than low
achievers, which could potentially increase rather than decrease the achieveméiargap
example, math scores during the Technology Immersion Project in Texasdeveak benefits
for high achieving students than low-achievers (Abell Foundation, 2008). Anothefaindy
severe inequities in the way that laptop programs were implemented, cagdhali students in
high-SES schools engaged in highevel thinking activities while lowSES students engaged in
more basic learning, which may have been afaantthe failure of the laptop program to reduce
the achievement gap (Rousseau, 2007). A study focused on the achievement gap between black
and white students found similar results — white students scores increased idyetioamn
those of black studémafter the implementation of a eteeone initiative (Smith, 2012). A
study which focused on the achievement gap between boys and girls in scieses sitasved

that while both boys and girls were given the same hardware, boys used the tgcimaiag
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sophisticated ways, building their science content mastery fasteritisaagain failing to
reduce the gap in achievement. Warschauer (2006) observes that-phegelyed students
will have an advantage in utilizing laptops, which means that@onee programs cannot be
counted on to reduce education inequities in our schools. Eight years later Warg&bibdier
built on those findings and argued further that without adequate pedagogical suppaioigy
programs can actually be detrimentaktodents.
Achievement Gap Better

On the other hand, there is some compelling empirical evidence to indicate that one-
one laptop programs can help close the achievement gap and promote education&.gquity (
Harris, 2010). One study in particular found that students who did notbmuter access at
home showed rapid rates of advancement which eliminated the posttest achiegagmfent
digital divide learners (Bird, 2009). In relation to the gender achievement gagtudyeshowed
that math achievement between males and femabtbsdrrowed after a laptop implementation,
and although the effect size was small and a gap continued to exist, the srsgancluded that
the digital conversion had reduced the gender achievement gap (Smith, 2012). Aodther st
examined a number offterent learning settings and found that girls learned as well as boys in
computer assisted learning environments (Yang et al., 2013). In relation to the&owonic
achievement gap, one study concluded that the achievement gap between free addursciuce
students and their non-eligible peers had been mitigated through student panticipatone-
to-one laptop computer program (Weber, 2012), and another concluded that despite evidence that
students in poverty generally tend to lose ground over time, free and reduced lunits stuae
oneto-one laptop program learned at the same rate as other students, and there was no

statistically significant achievement gap between the two groups afven@uter initiative had
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been implemented (Weers, 2012ne final study evaluated-ask learners in schools in both
California and Colorado and found that at-risk learners used their laptops as much dramore t
their counterparts and used them in ways that addressed their unique needs, leadimg to s
achievement gains and supporting the researchers’ conclusion that laptop programs @as impr
educational equity for aisk learners (Zheng et al., 2013).
Twenty-Four Hour Access

Students’ unequal access to technology at home is a significant challéagelfauer,
2007), and an area that all educators must consider when implementing fivg¢egrtury
learning programs such as a doesne laptop initiative (Weers, 2012). Teachers tend to prefer
that students be given 2¥bur access rather than keaptheir computers at the school (Jones,
2013; Milton & Canadian Education Association, 2008), and Anderson (2007) recommends that
superintendents find ways to ins@aéstudents have access to thiernet at home if they hope
to overcome barriers to educational equity. If students are restricted tselastatus while
their peers have access to computer technology at home there is a signdfieatial for the
perpetuation of the achievement gap (Jett, 2013). Students without access to Internet
connectivity at home have been shown to display significantly differentmati€use than
connected students (Lloyd, 2012) and when some students are denied the opportunity to
complete work at home, they will by necessity have to complete their workanlsc
(Chandrasekhar, 2009), potentially taking away from valuable instructional tittteough
innovative solutions such as mobile laptop carts for classroom use can solve the problem of
computer access at school with considerably less investment of tagital onde-one
initiative (Grant et al., 2005), such programs may not meet the needs of studerdaskvho |

computer access at home.
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Issues in Implementation

It is clear that the impact of otte-one laptop initiatives on student achievement so far
has been mixed and that conclusive evidence is lacking. One significant reasafantiue
differences in how such programs are implemented. Simply providing studentaptaps
does not automatically integrate technology into the classroom unless tedwdrags their
instructional practices (Burgad, 2008; Ball, 2010; Windschitl & Sahl, 2002). In addition, the
mere presence of the technology itself will mopact student learning or achievement, the key
lies in how the technology is used (Bryan, 2011; Goodwin, 2011; Harris, 2010; Hoyer, 2011,
Silvernail & University of Southern Maine, 2005; Ware & Warschauer, 2005). Héesdo not
change their methodology to incorporate the laptops into their instruction then the laptop
program will have a minimal effect on student achievement (Anderson, 2007). However,
technology can have positive impacts depending on how it is implemented (Rousseau, 2007).
Implementation Gap

Numerous researchers have observed significant differences in the wayeth@boe
laptop initiatives are implemented, and those differences may be importans fact
determining whether or not such programs ultimately benefit all lesaeggially and promote
educational equity. Warschauer (2006) has argued that while laptops can edligatere
guality in schools that are already good, often they don’t turn bad schools into good ones.
Kusiak (2011) observed in a qualitative study that students in an affluent school engaged in a
rich curriculum and were empowered to reach high levels of thinking and learning twéats
at a working class school received a relatively limited curriculum which prodeseadvanced
learning experieres. Rousseau (2007) similarly observed that while high-SES students often

began with basic computer skills and were able to engage in innovative and compleg lear
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activities, students in |0ES skills the focus was on developing basic computer Merac
detracting from academic goals. Cervantes et al. (2011) found that a higlctf®Bbv&as
consistently able to integrate laptops into instruction, while doing so at low-SESsscopaled
much more effort and depended upon the organizational capacity of those schools. Warschauer
(2007) similarly concluded that teachers in high-income schools were moyetiikgomote
critical inquiry than teachers in Ieimcome schools. Rousseau (2007) observed that in a low-
SES school in Maine a high level of d@mary problems seemed to be exacerbated by the
introduction of technology, while at a high-SES school the laptops served to enhancstithg exi
academic focus. These differences in implementation show that laptops musd be us
thoughtfully and purposgif they are to be expected to help achieve educational equity (Kusiak,
2011).
Differences in Teacher Implementation

Effective teaching does not depend on technology, and ineffective teachingaveock
by it either. When teachers simply add tealogy to poor teaching practices, it will not make a
difference in student learning (Pack, 2013). For example, one qualitative studyeof thre
individual teachers in a orte-one laptop school showed that while technology was used as a
catalyst for movenmd toward a constructivist pedagogy by one participant, two other
participants did not find innovative or effective ways to incorporate the technoltwgtheir
instruction (Windschitl & Sahl, 2002). In another qualitative study, a teacher whoomficent
in his ability to use technology for personal and professional purposes found that Hedtiagg
find ways to connect that know-how to content and pedagogy in order to provide effective
learning opportunities for his students (Beeson et al., 20dd) another qualitative multiple

case study concluded that aimesne access to computers alone is not sufficient to produce
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droves of student authors capable of brilliant writing (Jett, 2013). If teachers @iadneays to
successfully integrate techogy into their instruction, the laptops run the risk of simply being
abandoned in a closet (Light et al., 2012a). Teachers with similar accesaitceswill
integrate technology in very different ways (Spires et al., 2012) and somerseadhtrarsition
to computer-based teaching more easily than others (Storz & Hoffman, 2013). t&ltimns
the individual teacher who will determine the success of technology integnatihe classroom,
and therefore the impact of such a program on student achievement (Jones, 2013). Indeed,
Goodwin (2011) found that one of the top factors effecting student achievement was uniform
implementation of the program in every class. It is clear that there are immbifrences in
the ways in which different teaets integrate technology into their classrooms and that those
different approaches will produce very different results.
Differences in Building Implementation

Research reveals that simply providing technology is not sufficient torgaarthat
laptops are actually used. One study found that students in five middle schools iohdssta
were not using technology any more frequently than students in comparable nondaptip s
after three years of program implementation (Goodwin, 2011). Building admaiarstcannot
expect for meaningful integration of technology into instruction to occur through sediopgl
down mandate, and attempting to encourage laptop use through requirement rather than
encouragement may ultimately backfire (Boardman, 2012). While teachers in onagesly
that flexibility is more beneficial than stringent mandates handed down by anlatiarg they
also admitted that such flexibility will produce inconsistent levels of implementaton f
classroom to classroom (Jones, 2013). Numerous contextual conditions can affect #sewmucce

failure of a ondgo-one program including the schools’ existing goals and visions (Fleischer,
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2012) and the schools’ values, demonstrating the need for a comprehensive approachni chang
the culture of a school in order to produce meaningful changes (Cervantes et al.Q0d.1)
comparative case study in particular concluded that twd@moae progams were successful
because they focused on supporting teacher pedagogy and developing technologycinfiest
while another program which expected the technology to produce outcomes on its own
ultimately failed (Warschauer et al., 2014). Anothelitatave study found that requiring
teachers to use the laptops did not result in authentic changes in teacheyegmed practices
(Blackley & Walker, 2015).All of these concerns reveal that adtimplementation of a
program an vary widely from clasroom to classroom within any laptop program, and it is
essential to measure the degree of implementation as a factor when attemtiiigute Eptop
programs to assessment outcomes (Weber, 2012).
Factors Influencing Implementation

The literature iéntifies numerous factors which can influence the frequency of use and
the pedagogical effectiveness of a-to®ne laptop program. Content area may be one such
factor. For example, Zuber and Anderson (2013) found that mathematics teacti¢he use
laptops less frequently than other teachers, a finding which supported findings from previous
studies cited in their literatureview. A qualitative study of math teachers in the seventh year of
a laptop program showed that even in the seventh year, tihetedad not effectively
incorporated the laptops into the teaching and learning process (Blackley & \28lk8).
Another study found that students perceived language arts and social studiesibgetiie in
which the laptops were used most frequently, and mathematics as the legat (R008).

Teacher experience may be a factor as well. One study revealed that new teachers used

technology less frequently than more established teachers (Jett, 2013). Aactivadentified
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in the literature iseacher perception of student behavior. Participants in one study reported that
they were less likely to use technology with students with behavior issues thahage who
behaved more positively (Boardman, 2012). Another found that when teacheifc@pe

math teachers) perceived that the laptops distracted students from theirariathey began to
discourage their use, or reserve their use only for students were betterdomhdgelf-

motivated (Zuber & Anderson, 2013). Yet another studydaimilar results: While one
participant believed that her wdlehaved classroom was the perfect environment for computer
use, another who believed that students’ freedom when using computers was a threat to he
control in the classroom did not find ways to integrate laptops into her classroom ¢ktings
Sahl, 2002). Other factors, such as a lack of technological knowledge, an overlyccrowde
curriculum, and past computer use, are listed as other possible factors influeneis @f
implementation irthe classroom (Larkin & Finger, 2011).

Teacher attitudes and beliefs are also cited throughout the literature asimhfamtors
influencing the implementation of onie-one laptop programs. If teachers do not buy-in to a
laptop program, or if they harbor negative attitudes and beliefs about it, succesffitatne
implementation is very unlikely (Donovan et al., 2007; Gillard, 2011; Goodwin, 2011; Fleischer,
2012; Harris, 2010). One study in particular found that teacher beliefs were thenpmsant
factor influencing laptop integration, above all other independent variablesietefihan &
Lowther, 2010), and another found that teachers’ beliefs about the role of technologginglear
and in the lives of students substantially mediated teachers’ instructiorsabdgcegarding the
use of technology in their classrooms (Windschitl & Sahl, 2002). Teacher opennesgg® cha
was found to be highly explanatory in analyzing rate of adoption among particeleerne&Blau

& Peled, 2012) Finally, Zuber and Anderson (2013) found that negative beliefs about the use of
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laptops presented a formidable barrier to wider adoption of@ore laptops by teachers. Itis
clear that teachers’ perceptions are a key element of-sb@re program effétveness or its
ultimate failure.

Other important factors influencing laptop program implementation are teacher
motivation and desire for professional growth (Chandrasekhar, 2009), individual $2acher
pedagogical abilities (Wong & Wettasinghe, 2012), and time for teacheimgand
collaboration (Goodwin, 2011; Lindqvist, 2015Teachers learning from other teachers in a
collaborative atmosphere was found in one study to provide tools and strategies that potild be
to immediate use in classroom instruction to facilitate successful program implenmentatio
(Boardman, 2012), and in another study the desire for collaboration was found to correlate to
lower levels of personal concerns during a laptop implementation (Donovan & Green, 2010)
Similarly, Pogany (2009) found that collaboration among teachers to aseatnmy the ew
technology was among the most critical considerations when implementing@ ame-
initiative. This may be because intimidation due to a lack of confidence in tegroad!
knowledge and ability is a major barrier to effective integration, and dinéidence correlates
highly with time spent using technology in the classroom (Beeson et al., 2014). Tegdalolo
knowledge has been found to be a strong indicator of instructional technology inte{Gant
et al., 2005; Pack, 2013) and a lack of technological knowl@ggkin & Finger, 201} or
limited technology skillsZheng et al., 201@)ave been identified dmrriess to such integration.
Many teachers report concerns that students are more knowledgeable usingggdhaol they
are (Ball, 210; Jett, 2013; Niles, 2006). However, if teachers can move beyond the fear of
students knowing more than they do they can learn from their students and the exchange of

knowledge from student to teacher can help teachers adjust to new technoldgi@®1Ba
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Niles, 2006). It is clear that there are numerous individual factors which coatiibtite
effectiveness or ineffectiveness of efforts to integrate technology inthatb&room during one-
to-one laptop initiatives.

Technology, Pedagogy, and Content Knowledge

One theoretical framework which appears frequently in the educational teghnolog
literature is technological pedagogical content knowledge. First propodéisima and
Koehler (2006) as a merging of educational technology expertisawegtdrchers’ pedagogy and
content knowledge called TPCK (technological pedagogical content knowledge)vanaone
commonly referred to as TPACK (technology, pedagogy, and content knowledge), the
framework has proven useful for researchers within the field of educatichabtegy (Koehler
& Mishra, 2009). The framework indicates that in order to effectively integralmology into
the classroom, teachers must understand the relationship between the contentdeintnéa
teaching practices being emopékd, and the technology being used (Beeson et al., 2014; Mishra
& Koehler, 2006; Koehler & Mishra, 2009).

This framework often has explanatory power, as in a qualitative study in which the
difference in effectiveness of two teachers’ implementatianaieto-one laptop program was
analyzed in terms of pedagogical visions and content knowledge (PCK) but theiglty ins
emerged when their level of experience with technology (T) was interrelateostdonstructs
(TPACK) (Beeson et al., 2014). Similarly, Larkin and Finger (2011) found the aonhsaseful
when analyzing why teachers whose pedagogical content knowledge was srerigwted
their implementation of a of@-one laptop program due to their relatively weak technological
knowledge. It also appears that the type of merging which the theory sugdestsatualized,

may result in enhanced learning experiences for students, particularly io-one{aptop
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environments (Jett, 2013), and that it is a key factor in the successful implementatich of
programs (Wong & Wettasinghe, 2012). It has also been shown to be a useful franoewoek f
design, implementation, and evaluation of professional development programs wittdroomee-
laptop initiatives (Allan et al., 2010; Beeson et al., 2014).
Professional Development

Among the most important factors in a successfultoreme laptop initiative is the
quality of professional development provided to participating teachers and adatonss(Abell
Foundation, 2008; Alberta Education, 2010; Blackley & Walker, 2Blbyer,2011; Klieger et
al., 2010; Lindgvist, 203,%Pack, 2013; Pogany, 2009; Storz & Hoffman, 2013; Topper &
Lancaster, 2013/Varschauer et al., 201Zheng et al., 2016). Merely providing students with
laptops will not affect achievement scores (Bryan, 20t Ejgnificantly impact instructional
delivery (Whiteside, 2013) because district and school leaders must train teactie¥snost
effective ways to incorporate technology into their classrooms (Borja, B@0fielson, 2009;
Wong & Wettasinghe, 2012) in order to introduce teachers to new possibilitiesctivadltgy
brings and to provide them with the technical know-how they need to carry them out (Epires e
al., 2012). Such professional development, however, should not simply be focused on the
acquisiton of technology skills but instead must be focused on each teachers’ educatiaal goal
and on finding ways to facilitate teaching and student learning through thetesaradlogy
(Anderson, 2007; Gillard, 2011). Training which focuses simply on hawsda specific
technology tool leaves decisions regarding the actual implementation of suchptéols
individual teachers (Beeson et al., 2014) and does not place the technology in the proper contex
to maximize efficacy. Effective professional devetmmt will focus on pedagogy first and

technology second, not the other way around (McKeeman, 2008).
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Some forms of short term professional development which focused on the teaching of
specific technology tools out of context did not correlate with increased useagfdajtring a
oneto-one initiative (Staub, 2013). Many teachers have reported that out of context prafessi
development focused on specific technology tools seems irrelevant to th&ioahasvork
(Beeson et al., 2014), which supports arguments for more personalized professioonahdenel
(Lindgvist, 2015)trainingwhich is focused on each individuals’ pedagogical and coatesat-
specific needs and goals (Jones, 2013; Klieger et al., 2010; McKeeman, 2008) and individual
teaching concem(Hall & Hord, 2001) rather than merely teaching technology skills. Tesacher
adopt technology at different rates and have different concerns at differemstipdinte, and
effective professional development is differentiated and aligned withteaclers’ stage of
technology adoption (Dobbs, 2005; Jones, 2013), his or her own particular needs and concerns
(Donovan et al., 2007), and his or her individual level of technological expertise (Gillard, 2011,
Marable, 2011). Effective professional development is also supportive and colladorati
(Maninger & Holden, 2009; Weber, 2012). Since teachers hold the central role in fiagilitat
laptop learning, the allocation of resources for professional development igactayin
influencing teachers’ laptomtegration (Inan & Lowther, 2010) and improving student learning
in laptop environments (Harris, 2010).

Professional development is time consuming and many teachers repdréyhaeed
adequate time to be allocated to enable them to attend suchgsafiiieger et al., 2010). Yet
many schools do not provide adequate time for teachers to receive adequate prbfessiona
development when implementing otweene initiatives (Ball, 201Blackley & Walker, 2015;
Storz & Hoffman, 2013Warschauer et al., 2@). To be fully effective, such training should

begin even before the computers are actually deployed (Milton & CanadianiBduca
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Association, 2008; Plummer, 2012), should be ongoing (Jones, 2013; PlummeiV2DER,;
2012), should become an integralpof the dayto-day interactions of teachers (Boardman,
2012), and should occur in fateface sessiondHoward & Rennie, 201)3nside the schoal,
where the actual teaching takes place (Klieger et al., 2010).

As new teachers enter the education figlts important that teacher preparation
programs do not ignore the need to prepare teacher candidates for the techablogy-
environment in which they are likely to end up teaching (Jones, 2013). Ideally teacher
preparation programs should try to incorporate tmrere programs. One study found that a
laptop program dramatically improved teacher candidates’ technology skillsahated
changes in their beliefs about the educational uses of educational technologg tleadi
researchers to conclutleat non-laptop candidates were not sufficiently prepared for the tech-
rich teaching environments of today’s schools (Donovan, Green, & Hansen, 2012). Another
group of researchers argued that field supervisors should provide teacher eanslitihat
opportunities to apply instructional technology skills within field experienceder ¢o prepare
them for the successful integration of technology into their teaching ma¢itdsopp,

McHatton, & Cranston-Gingras, 2009). Too often teacher candidatesugtde educational
technology separately from content and methods, creating difficulties whearthasked to
combine that knowledge during their student teaching (Beeson et al., 2014). It immhpor
however, that teacher preparation programs confdalty readiness to participate in such a

program before implementation (Donovan & Green, 2010).
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CHAPTER THREE: METHODOLOGY

While a recent survey of research journals reveals that quantitativessitilidominate
research in general, a growiagiareness of the utility of qualitative methods has fueled a recent
move away from purely quantitative methods ingbeial and behavioral sciencasd in the
field of education in particular (Alise & Teddlie, 2010). As part of this expansiorseéreh
methods in the applidaduman sciences relatively new methodology known as mixed methods
was established as a formal discipline as recently as the yeaa20®3 growth in popularity
was fueled by a pragmatic shift which emerged from a growing lelibé value of the
triangulation of data from multiple sourcé&3afuth, 2013; Creswell, 2008; Lund, 2012) #mel
use of multiple inquiry tools to gain different perspectives on a research probksta(&
Burbules, 2003) It is within thistraditionof mixed methods research that the author sought to
position the present study.

Research Paradigm

There are many advantages to using mixed methods in education researchtiv@ualita
findings can be subject to researcher bias (Chenail, 2011) when resgattea
unintentionally, focus on data which supports pre-existing notions or assumptions rather tha
those that challenge such assumptions, a phenomenon widely referred to in theogsyathol
literature as confirmation bias. Such tendencies can lok@théhrough the use of analysis
strategies which systematically take into account the perspectives of macipaats
simultaneously and track the tendencies in that larger data set as a wayrofingr(for
disconfirming) qualitative observations aadecdotal evidence. Mixed methods research

designs can increase the validity of inferences and conclusions drawn in dhsbud tthe
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convergence of both qualitative and quantitative analyses (Lund, 2012). This stoatdgyes
the most powerful elenmés of qualitative and quantitative methods by combining the in-depth
gualitative understanding of the context, attitudes, and opinions of participants witbraaics
guantitative analysis of trends in participants’ perceptions and/or behaviossvélr008).

The philosophical roots of mixed methods research are grounded in pragmatism
(Creswell, 2008; Lund, 2012). Although Creswell (2008) has argued that a solid grounding in a
paradigmbased worldview is not essential or even necessarily relevamked methods
researchiHall (2013) contends that using the tgpragmatismin a strictly utilitarian sense,
without consideration of its philosophical underpinnings, is an overly simplistic wayoading
explicit discussions of the paradigmatic imptions of mixed methods research and should be
avoided. The following discussion seeks to avoid such critibisfally evaluating the
methodology of the present study in the context of the larger paradigm discuissicer to
clearly and explicitly ésblish its theoretical foundatioasid to engage in the development of a
“more philosophically nuanced pragmatisnvhich has emerged in mixed methods research in
recent years (Teddlie, & TashakkaD11, p. 290, emphasis in original).

Despite thegrowing popularity of mixed methods research, there continues to be a
perception among certain research methodologists that qualitative anidativanesearch
methods are fundamentally incompatible (Caruth, 2013; Lincoln, Lynham, & Guba,201d]
2012). Indeed, some theorists continue to argue that quantitative research methamsdesl
in positivism and a belief in realism and the search for objective truth, while qualitesi®arch
methods are grounded in constructivism eeldtivist episteralogies (i.e. Lincoln, Lynham, &
Guba, 2011 However,thisassociatiorof quantitative researahith positivismdoes not appear

to fit theactual beliefs and practices gquiantitative practitionersMorgan (2007) argudbat
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early advocates of qualitative research, seeking to challenge what they perceivechasmatd
paradigm which excluded their qualitative methods, lab&lleguantitative research as falling
within the paradigm of positivism, although the actual practices of quantitasiggtiopnes of
the time had little to do with the fioral scientific philosophy known édsgical positivism.
Johnson and Onwuegbuzie (2004) argue that these qualitative purists (among whom he
specifically identifies Guba, cited above) set themselves against agjrquantitative purists
during the “paradigm wars” (p. 14), both camps advocating for the “incompatibilgigti{p.
14) which posits that qualitative and quantitative methods are not compatible with each othe
based on fundamental epistemological grounds and therefore should not be mixed.
However the belief in the incompatibility of qualitative and quantitative metlinads
been challenged by advocates of mixed methods research who ground their thinking not i
positivism or constructivism, but in pragtism. This uniquely American philosophical
framework was first described by William James in a series of lecturebegin 1907 as a
“mediating way of thinking” between the competsahools of empiricism and rationalism
(James, 1978, p. 260ne hundred years lateesearcherdrawing from this rich philosophita
tradition are taking a similar approach to the competing claims of positivist®asuuctivists.
Morgan (2007) refers to theelief intheincompatibilityof qualitative and quaiative methods
as “incommensurability” (p. 64) and argues that the notion of the incommensurability of
gualitative and quantitative methods fails at every levaktial researcpractice, applying only
to the most abstract and theoretical consideratodriundamental reality and truti&imilarly,
Johnson and Onwuegbuzie (2004) argue for a compatibilist mixed methods afyaeedh a

pragmatic focus on practical consequences in which researchers use the [zxdée awathod
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for answeringheirresarch questions rather than focusing on differences based in abstract
epistemological purism.

But such notions of the commensurability of qualitative and quantitative methods can be
found even earlier in the education research literature. As early mscHmneties Mashhaddi
(1996) observed that all studies (including purely quantitative experimentahsearg
interpretive endeavors and that the history of science, even in the physicedstsdoetter
described in terms of the construction of metaphors, not the systematic discavetty.dfle
argued that the postodern realization of the interaction between the researcher and the
researched within the field of educational research has rendered the assof@iantitative
scientific reseatt with positivismuntenable and that qualitative and quantitative methodologies
and their associated paradigmatic groundings are not contradictory but centphyn
(Mashhadi, 1996).

Emerging from his research within the field of physdsicatiorregading the social
construction of reality in the conceptualization@ve particle duality in the minds of students
Mashhadi (1996) observed that despite positivistic claims to the cqrgueytitative research
examines aspects of constructed reality,algectively real phenomenon, showitigt the
identification of positivism witlquantitative research was already being challengdte mid
nineties He offeredhe compelling example of a study in which quantitative methods were used
to arrive at a qualitative appreciation of physics students’ reasonioggses. This example is a
model of the interweaving of concepts which have been considered distinetamgbatible in
the pasby “purists” (Johnson & Onwuegbuzie, 2004) dtich can alternately be viewed
mutually compatible and even complimentary. Mashadi’'s (1996) insights lend thesrtselve

notions of commensurability and confluence within and betweatitative and quantitative
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researclpractices. Seethrough a pragmatictamework,abstract epistemological concerns and
more practical concerns about methods be integrate(Morgan, 2007) As William James put
it, pragmatism has the power to bring scientific practice and abstract metaphysical
philosophizing together to “work absolutely hand in hand” (James, 1978). plt3iay bethat

the mixed methods approach is an example of his vision come to fruition.

John Dewey’s theory of pragmatism, which has been regarded as fundamdal in t
development of mixed methodsgucaton research, rejects dualistic notions of objective and
subjective reality and eschews the search for absolute tRidstg & Burbules, 2003 eddlie,

& Tashakkori, 2011Hall, 2013). Within this pragmatidramework, however, is ansistence
upon aspects of realism which connect such research bactudproblems within a fluid,
changing, and socially constructed, but nonel#iss-realealm of organism/environment
interaction, a perspective sometimes referred to as “transactional red8igsta(&Burbules,
2003, p. 11; Hall, 2013, p. 17For pragmatistghe notion that there is a real world and the
notion that all individuals have their own unique interpretation of the world are neither
incompatible or incommensurate (Morgan, 200Fhis epistemological perspective can also be
found in James’s fusioof objectiveempiricism andsubjectiverationalism into the analysis of
“practical consequences” (p. 44), and in his declaration that within pragmatisety‘Bljective
truth [...] is nowhere to be found” (James, 1978, p. 37).

This pragmatic perspective, then, fits into neither the objective realidme plite
positivists or the subjective relativism of the pure constructivists. pertsaps explains the
argumend that pragmaticalhbased mixed methods reseaista-paradigmatic (Hall, 2013), that
it traditionally lacks philosophical nuance (Teddlie, & Tashakkori, 201 that paradigmatic

foundations are not necessarily relevant to mixed methods research (Creswell,12068Y, it
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seems difficult tgplace pragmatism appropriately or accusateithin the paradignfiramework
created by Lincoln, Lynham, and Guba (2011) which defines competing paraligmas
positivism and constructivism in termsadiffering positiors within dichotomos categoriesuch
as realisn vs. relativism and objectivist vs. subjectivithese areategories within which
pragmatism does not comfortably &tnd which it eschews as largely irrelevant to its unique
metaphysicahnd methodological framework, perhaps it is not a surprise that pragmatism is
left outof Lincoln, Lynham, and Guba’s (2011) chart depicting the framework of their
understanding@f the paradigm controversies.

The problem is perhaps best summed up in Guba’s (1990) chade at the hght of
the paradigm controvers®f the late twentieth centurghe only alternative to relativism is
absolutism” (p. 18).This is an interesting dichotomy for a sééscribed constructivist to create
Although it perhaps serves the rhetorical puepokidentifying dundamental difference
betweerpositivistand constructivist thinking, whidres at the heart of the paradigm dehate
which he was engagelike all such dichotomied, is a false one The very notion of relativism
which he descrilzeis definedn direct contrast toealism which is the belief in a &l world
which existoutside and independent of the human miftlis can be seen clearly in his
definition of relativist constructivism in which he argues that reality does natoexgsde of
human perception but only “in tmeindsof constructors” (p. 27, emphasis added). In sharp
contrast, Deweyan pganatism does not fit comfortably in either the constructivist or realist
campbecauseét posits a uniquely different metaphysicatgmective in which mind anahatter
are never separate in the first plgBgesta & Burbules, 2003 Simply flipping the traditional

objective vs. subjective dichotomy upside down doesn’t address the real problem — wiech is t
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assumption of thefficacy d the verydichotomy in and oitself. For pragmatism reality is
neither only in the mind nor out there separate fitoAmeither description fits.

This is not merely a semantic distinction. It is a fundamentabmnstruction of our
understanding afeality and the Ralthrough which the basic distinctions between positivists
and constructivists are not merely rendered unimportant or irrelevpragmatist thinkingout
through which the fundamental distinctions between themeaderechon-existent It is not
necessarily the case that pragmatic researenensot interesteh or want tofind an easy way
to avoid the philosophical paradigm discussions. Even those who do see the tladue in
philosophical grounding of educational research (e.g. Biesta & Burbules, 2008)dittte
paradigm of pragmatism doesfittcomfortably withinthe framework othat debate, because
the differences which are being discussedsamdetimesrgued aboudre centered ofunctional
concepts which for pragmatists laaky metaphysical reality

The statement that realigxists “only in the mind” does not make sense, pragmatically
speaking. There is no such thing as “only inrthed” because reality existeither withinthe
mind nor outside of it, but ia process called transactishich comes before the mind/body
dichotomy can even be conceived. Tvard “mind” itselfis merely a concepta functional
semantidistinctionwhich is made onlgfter realiy emergesnd which is not anetaphysicady
Realentity capable of manifesting any type of existence in antdedf, let alone all of reality.
But, likewise, an objectively Real or absoletastenceoutside or separate from tpeocess of
transactions equally nonsensical withthe pragmatic metaphysid#/ithin the theoretical
framework ofpragmatismthedichotomy of relative vs. absolute that Guba (1990) evokes

becomes distinctionwithout a difference. Hence, thasea third alternative betwedhne
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relative and the absolutéhich does not privilege eithewer the other because it recognizes
neither—pragmatic humanisnBfesta & Burbules, 2003

Biesta and Burbules (2008gscribe Deweyan pragmatism as a combination of realism
and constructivismBut the realism which pragmatism incorporates is not the naive realism of
the positivists. Whats Real-that is whaexists objectively anthdependent of human
perception — is, by definition, impossible to perceild@wey himself argued, in recoiggon of
the replacement of Newtonian physics with the new physics being explyasaientists like
Einstein and Bohr, that matter and objects could not be observed in a truly objectivadvay, a
thatthe only universal thing is the phenomenon of predself (Biesta, & Burbule2003). As
the physical sciences hagentinued to develogince the time of Dewey it has become more and
more clear thatlassical physics is much less useful than quantum meclaranabling
physical scientists to produce desired outcomeshdps the most interesting recent example is
found in the quantum imaging experiment conduatédienna inwhich aphotograph of a cat-
shaped cut-out was obtained from photons which hathtestictedwith theobject itself
(Lemos, Borish, Cole, Ramelow, Lapkiewicz, & Zeilinger, 201Bhisresult was predicted by
the quantum principle of superposition but would be very difficult to explain in terms sicalas
mechanicgGibney, 2014).

This is an interesting finding in the context of pragmatisBiesta and Burbules (2003)
cite Heisenberg’s uncertainty principal as an example of the cootcegphsaction which they
argueDeweyhimselfrecognized in the theories of Bohr (and Heisenbdrgoorse, was Bohr's
student). The idea is that the very process of observing subatomic partictestate
characteristics, meaning thdiservation itself is not a process of objectively observing the Real,

but is a “natural event,” or transaction, through which real experiences eme2@é. (. means
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that the question dfvhat isreally ther€’ is unanswerable absent tbensideration of “what
happened?” But further, this experiment provides an excellent example of the ssedfiine
Dewey’s pragnatism in explaining why sudheories do not meahdt researchers must
abandon aldspects ofealism in favor of radical subjectivity or complete relativism, and is one
way in which pragmatisndiffers frompure constructivism.

For Dewey, knowledge is neither purely in the mind (subjective) nor related to the
relationship between the Real and the True (objective). For Dewey knowladieas to
inference- which he describes as “taking up an attitude of response to an absent thing as if it
were present” (gtd. in Biesta & Burbules, 2003, p. 47) which Biesta and Burbules (20@®) ex
in terms of the metaphor of smoke dimd — if one sees smoke one mighter that there is fire
even though the fire is not present to one’s immediate senses — and the resultant ealiiog of
the fire department might bigrabout the desired consequence (i.e. the fire doesn’t spread too far
before it can be containedh this exampleone could argue that the observer had knowledge of
afire, knowledge which became pragmatically useful within the contextotridmnsacon,
although the fire itself was never observed direckiyould argue that it is thisameprocess of
pragmatidnference that is at work in the quantum imaging experiment. Based on the theory of
guantum superposition, those scientists were abledotimat a certain consequence would result
from a given transaction and their control of that transaction in such a way aduoethe
desired effect (or consequencenstituteknowledge. That is to say that the knowledge exists
neither ina decontetualized form intheirown minds(truth) nor outside of their perception in
the Real world Truth) — that knowledge exists within and emerges fthentransaction itself.
Another scientist who is familiar with the study might say that she or he “undis’sthe

concept of quantum imaging, but only when that transaction is recreated by saidtssiech
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that another quantum image is generated, can Deweyan knowledge emerge. Hence the
traditional dichotomy between Truth (what corresponds to the Real) and truth (what one
believes) becomes meaningless when knowledge is defined in terms of tictaptedi
consequences of a dynamic transaction.

Now the scientists caand did write up their paper, but it would be a mistake to assume
their knowledge is “contained” within that paper,esenthat it was contained within their minds
when they wrote the paper — the paper is merely a functional set of cognitivelsyilke a road
sign indicating a sharp turn ahead. The sign does not caitaenthe bend in the roaitself or
the ability tosafely turn a cathrough a sharp turn but it cantlie sign is interpreteand
consumed intelligently and deliberatetjyangean event such that a car drives safely around a
bendand a desired effect is achieve8lut again, it would be a mistake to think that the turn
itself is Real- after all, the very idea of “turns in the road” only have meaning within the context
of certain events in which vehicles drive along roads — and it would be a mistake tibahitiie
knowledge of how to turn is real — that knowledgdy has meaning withithe context of
actuallyturning a car through a bend in the rodfla driver successfully turns a vehicle safely
through a sharp turthen that ability to contrahose conditions and create the desired
consequencesithin thatcontextis knowledgeand that transaction is Reait is constrained by
the conditions of the interaction between road and car and driver that are independent of
anyone’s perception of them (i.e. a crash would occur even if the diagemconscious and
therefore was unable to subjectively experience or mentally construBuit)t would be a
mistake to say that it is True thafter turning a car safethe driver now “knows how to drive a

carthrough a sharp turn” because the next turn, the next situatedwagsunique and
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unpredictable, and that knowledge will only exist within the context of anothetusafaever
“in the mind” independent of any context.

But the quantum imaging expaentworks on an even deeper level yet, because what is
perhaps most fascinating about the whole tsrigat it shows that “knowledge can be extracted
by, and about, a photon that was never detected” (Lemos et. al., 2014). The photons that created
the image were not the same photons that came into contact with the oblech-is to say that
the scientists were able to obtain information about a particle that theyantwally detected.

This is particularly interesting within the contextgqafantum superposition and the famous
Schrodinger’s Cat thouglkeiperimenin which a hypothetical cat, if unobserved, can exist in

two states at once both alive and dead. In other words these photons, if undetected, can be said
to have “both gone and not gone through the object” (Gibney, 2014, p. 1). Itis the act of
observation itself which collapses quantum superpositimeaning that the very act of
observation determines which of the possible transactions become Real. In othethedifés,

or death of the cat (or the path of the photon) is not Real until the moment of obseruation —
Realness emerges from the transaction itself. Dewey was aware of the edistitveentury
breakthroughs in particle physics which help explain these kinds of quantum behavithis and
phenomenon is clearly at the heart of Dewey'’s claimitlzasystem can be said to exist, the act
of observation “modifies that preexisting something” which means thaeegests an event, not

a static thing (qtd. in Biesta & Burbules, 2003). The history of quantum mechanichisince

time has only worked to confirthe effectiveness of pragmatic metaphysical conceptualizations
in explaining and predicting quantum interactions.

It is essentiato recognizéhatparallelsbetween quantum weirdness and reality at the

macrocosmic level in which we act as human beings are impoastbli@appropriate to make,
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but I do think that thigxperimentserves as an interesting metaphor for why pragmatism works
so well despite the fact that its claims ac¢ True,andits objectsare neither real nor Real. Just
as one can infer the existence of fire from the observation of smoke and ¢iadl thepartment

to prevent a massive conflagration, or just as one can infer the existence ipf taiishhy

observing a sign and press the brake pedal to slow dodiprevent an accidewr just asone

can infer the characteristio$ photonswvhich classical physics cannot explaimd create an

image of a catas researchers we can succesgiafler, predict, and control transactions in order
to produce desired consequencésd these transactions are Real ia sense that they do not
exist“only in our minds” theyoperate in ways that anedependent of our perception of them.

It is for this reason that pragmatism can be considered a type of realismurBognitive
understanding of transactipost hods always true, never True, because actual knowledge only
exists in the context dfansaction itself. It is for this reason that pragmatism can be considered
a type of subjectivism.

But it is not a naive realism, nor is it a radical subjectivism. The main reason for this is
that although truth is a human construction, it is constrained by Real transadti@adityl was
purely subjective then anything would be possible and any claim that coalesaed ar
consensus could be considered true. But that ie/hat pragmatic theory indicateblo matter
how convinced a hypothetical group of sailors might be that the Earth is flat, aiBhg sa
around it can and will circumnavigate the Earth rather than fall off the edgeTdfet.
transaction there is Real, our beliefs about it won’t change how sailing aroundrttievarks.

And if we don’t ever teséin existing consensusdetermine whether it creatdssired
consequences, we can never move past the superstitions and limitations of “commbim sens

order to change our interactions with the world in specific, desirable iaygher words, our

67



socially constructed realifknowledge)s always alreadgonstrained by an existing course of
events, one which we can potentially control in certain ways, but cannot “construct” out of
nothing purely in our minds, as radical subjectivism would suggest (Biesta & ByrbO(s;.

A pure constructivist, placed in the time of Galileo, would conduct his or her research
through the co-construction of reality coalescing around consensus and inevitailyledhat
the Sun circles the Earthafter all that is the real and “common sense” experience which almost
all human beings in that context would certainly be able to agree upon. That ip thie tra
relativism. It is only by testing that cognitive map and using it in order to infeetinevior of
the other planet® the solar systenm a transaction between scientist, telescope, and reflected
light, that Galileo was able to understand thatsibaally constructed model of the solar system
prevalent in his own time failed to achieve tlesired resultsNo amount of social construction
of truthor purelysubjective experience of the rean ever produce knowledbg itself. But
neither can objective observations of the Re@irproduce True knowledgeknowledge
emerges from transach, and when Galileo made a new set of inferences basedaupw
model, one which was not part of the socially constructed reality of his time, then arnldemmly
was he able to infer the motion of the planets in a way that produced the desired cweseque
(i.e. his model matched his observations of their motions). Scientific progress depends upon
both questioning the Truth and questionsagially constructedeality—that is where its power
lies. And neither objectivism nor relativism daly explain that power. Because they both
begin theirexplorations after a fundamentalstake— the dichotomization of mind and matter —
each sees only part of the whole picture. Only the cognitive construct of prammatibodied
in modern scientific method, can account for both the subjective nature of truth and the

inevitable influence of the Real on human actions.
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Research Design

In the context of the preceding discussion, an explanation of and justificatias of
study’sresearch design can be formulatddhe introduction of laptops into an educational
environment is bound to produce changes in that environment. The transaction between students
and computers will operate in ways which may or may not promote the goals oh &gl
or school district. Numerous studies have been conducted in an attemptrorgetehat the
consequences of ote-one laptop programs have been within various different contexts, and
certain conclusions have been reached. It seems clear based on the existiad aataetb-
one laptop program can help to promote the development of tWesttgentury skills/Abell
Foundation, 2008; Allan, Erickson, Brookhouse & Johnson, 2010; Danielson, 2009; Greenwood,
2007; Harris, 2010; Hoyer, 2011; Jett, 2013; Lowther, Inan, Ross, & Strahl, 2012; Pogany, 2009;
Rousseau, 2007; Sauers, 2012; Warschauer, 2007). If the goal of a school district or Individua
school is to promote the development of such skills among students, then a laptop program may
bea warranted investrmé What was much less clear, however, was whether such a program
couldbe expected to increase readighiavement. The existing data at the time of this study
was far from caoclusive, and more information was needed before we coakd any warranted
assertions regarding the relationship betwteeruse otomputers by students for learning and
reading achievemeliitorz & Hoffman, 2013).

Part of the problem has be#mt learning is a complicated process #@mslnot always
clear what influencaf any, computers have had on student achievement tests. Some schools or
districts might provide laptops to students, but thabtsamguarantee that laptops haatually
beeenused by teachers or studeantsa consistent basig his means that if thdistribution of

laptops by a school or district has not resulteslystemwide increases in test scores it is not
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immediatelyclear whether that is because computer use does not increase test scores or whether
that is because the computers were not usedstensy enough by students outside the
classroomandor by teacher#n the classroom in order to produce a detectable increase
Likewise, if an increase in achievement is observed, it is not clear whethecréeesmwas due
to the laptops or otheducational factor&hich may have influenced student achievement
What was needed was a study which direclgited reported student levels of computer use and
reading achievement scores in order to determine whether a corretatidroe found.Some
preliminary data indicatetthat there might be direct correlations between actual student use and
increased reading achievemefbéll Foundation, 2008; Hansen, 2012), but more evidence was
needed. Therefore, this studysa@esigned to testhetherhigh levels of usage afneto-one
laptop computers for learningasrrelated with increaseéading achievement scores.

A mixed methods research design grounded in the thegmagmatism praideda
theoretical framework frorwhich both quantitative and ditative methods weresed in
concertto explorethe impacibon reading achievemeat providing oneto-one laptops to high
school students in a public school settifidne initial quantitative findings whictorrelatedhe
reported levelaindtypes oflaptop use reported by studentish reading achievement scores was
then compared to thepialitative exploration ahe teachers’ perspectives regarding the barriers
and opportunities for integrating the laptops into the learning processtrizhgulaton of
gualitative and quantitative ddtnds increased validity to thistudy’sfindings (Caruth, 2013;
Lund, 2012). The weaknesses of each approach wéset by the strengths of the other. That
is to say that the quantitative ability to answer goastconcerning “how much?®Verebalanced
with the qualitative endeavor to understand “why?” (Caruth, 2013). Therefore, quantitative

findings, such as the significantly less frequent use of the laptops in megbs;léor example,
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were able to be compart¢o qualitative data explaining the unique barriers to laptop use
expressed by math teachers. This triangulation therefore provided muchmsiginé than could
have been gained through either quantitative or qualitative methodologies alone.

While thequantitative study was able to provide insight into how the laptops were being
used and how often, amgereable to establish some correlatidretween those activities and
readingachievementt was the qualitative data that explairfedy.” Through mixed methods
research grounded in pragmatighe researcher sougdiat create coherence between the abstract
world of the researcher and the hands-on world of the practicing educator. By indhading t
voices of teachers and the sharing of their lived experiences within tbp [@pgram, a more
complete and thorough understanding of the laptop program and the implicatibeseof
findingsfor future practicevas discovered, which enriched and added to the valuable
guantitative findings produced throudtetstatistical analysis of the survey data regarding
student laptop use and reading achievement.

Research Setting

The study was conducted in a comprehensive high school with 1,600 students in a
suburban setting. Of the 97 teachemployed at thechool, 68 hiel a master’s degree or above.
The student body was 30% minority; including 22% Hispanic, 3% Asian, and 2% African
American enrollmenand 32% of the students qualifitd free or reduced lunddt the time the
study was conducted.

The sclool was in the fith year of a onée-one laptop initiative. Fivgears earliethe
school district purchased laptops for every freshman student in the building, and each subsequent
year theycontinued to provide laptops for the incoming freshman classa result, at the time

of the study, irthe fifth year of the program, every student at the school (exceptvéyamall
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number who for various reasons opted out or were excludedffi@program) &d 24-hour
access to a laptop and free wirelegemetaccess while at school. In addition, each teacher,
administrator, and counselor had been providith a laptop for their own use. This program
metthe definition of a onés-one laptop initiative offered by Penuel, presented above (Abell,
2008; Fleischer, 2012).
Sampling

Initial data on the usage of the laptapssgathered through a survey given to &llghd
10" gradestudents regarding their computer usage levels duringctimol yeain which the
study was conducted (see Append)x Ehe suvey was administered in May of that year,
asking students how the laptops had actually been used throughout the course of that school yea
In addition,data concerning student reading achievement as measured by the MAP reading test
werecompared to the student usafgain order to discoverorrelations between reported types
and levels of laptop usage and readiobievement Lastly, threeteachers weraterviewed
regarding their usage of the tap computers in their classes, th@#rceptions of the
opportunities the laptop program provided, and the barriers to the use of the laptops that they
perceived (see AppendixX) B

Samplingwaslimited by student participation rates in the survey thiecvailability of
MAP reading scoresf students who respoadto the survey. Teacheterview participants
wereselectedourposively to provide a sampbé teachersvith a variety of diffeent selfreported
usage levelsand in order to includat least one teacher who taughidentsat each grade level

and at each of the three ability grouping levels at the school.
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Data Collection

There werdhree different methods of data collection in this study. The first was student
surveys which sought tmeasure each student&portedtypes ad levels of usage of trdstrict-
issued laptop computer both inside and outside of school. The second metlaodima@espth
gualitative interview conducted wittach of the thremdividualteaches. Finally,reading
achievement data wasllected based on the Measures of AcaidedProgress (MAP) tests which
were administered to eadtudent in the spring of that same school year.

Validity and Reliability

Validity is the most important consideration when evaluating a test (Wang&Jiao
Zhang, 2013; Wang, McCall, Jiao, & Harris, 2013hereforejt is essential that when choosing
a reading assessment there are reasonable assurances as to the validity e$snae@isis
measuring the targeted construct. The MAP reading test usesraresponse theory (IRT)
model based on the premise that student responses to individual items, as groupeddy specif
goal areas within the construct domain, can reveal systematic relationsicpscan be
explained by the effect of the unitary latematitt \WWang, McCall, Jiao, & Harris, 20).3 Goal
areas are defined by individual state standards, to which the MAP tedeimatysally aligned.
In Colorado those goals are reading strategies, comprehending lieetts;y\comprehending
informative texs, comprehending persuasive texts, and word relationships and meaviangs
Jiao, & Zhang, 2013; Wang, McCall, Jiao, & Harris, 2013).

The MAP reading test is a computerized adaptive test J@ATomputer-adaptive
assessment, which means that the computer analyzes the students’ answetstsnithad]
difficulty of items in order to specifically target the student’s ablétvel (Woodworth, 2011).

This design can help to decrease the inaccuracy of standardized tests fautherss svhose
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ability level is significantly above or balv gradelevel, for whom the test material might
otherwise be either inaccessible or overly eassulting in measurement error and making
accurate measures of student growth impossible (Woodworth, 2011). Howeversitis de
presents a problem when seeking to confirm constalitity (i.e. theaccuracy of the test items
in measuringhe single latent factor of reading achievemémpugh factor analysis. Because
the individual test items vary from student to studert the ratio ofest length to item bank
count is around 50, the percent of missing data will be as high as 98%, making fdgtis ana
results uninformative (Wang, McCall, Jiao, & Harris, 2D13

Conducting confirmatorfactor analysis at the clustewéd provides one possible
solution to this dilemma, because it enables researchers to compare itemarevipa of the
same goal or subontent cluster, creating increased covariance and reducing missing data to
manageable levela study which used a random sample of 20% of all available MAP score data
in 10 different states, including Colorado, found compelling evidence of the constrdiiyvali
andlatentconstructcoherenc®f the MAP testwvhen applying this clustdevel analysis strategy
for conduting confirmatory factor analysi®ang, McCall, Jiao, & Harris, 2013

Another possiblevay to verify construct validitys to correlate MAP scores with other
desirable outcome scores, such as those produced on celéeljeess exams such as the ACT.
If one of the goals of achievement tests is to measure student growth in relattiede-
readiness goals, then this could confirm the external validity of the MAP acteavéest as
well as the construct validity of the latent factor of reading achieven@am.such study
analyzed correlations between MAP scores and collegginess tests of 26,000 students from
140 schools in three states and found that MAP reading scores predicted student A@T readi

scores with 78% accuracy when taken during g#meesterm florthwest Evaluation Association,
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2012). Because that study was conducted by the association which produces the MAP test,
independent confirmation of these findings was sought and found in a study which compared 895
students’ ACT reading scores with their performance on tlegdle MAP reading test. A
bivariate correlation showed a strong positive relationship between the tves $cor680;p <
.01) leading the researcher to conclude that MAP scores can be used to preziabistbe
ACT test (Brown, 2014). These three studies taken together provide compelling evidénce t
the MAP reading test is a valid and reliable indicator of actual student resathigyement.
Data Analysis

Analysis of the qualitative data obtained in intervieWpanticipating teachers was
conducted through the constant-comparative method of coding qualitative intersiews a
described by Boeije (2002), which is based on four criteria: (1) the data involveueameetall
analysis activities, (2) the aim, (3)thesults and (4) the questions asked. This model proaided
systematic process for coding qtedlive interviews which included an open coding prodiss,
development of themes through an analysis of the codes within each interview, then
comparison of the common themes between each interview, and finally a compatis®mn of
findings of the qualitative analysis with the quantitative findings of this stlidy.claimed that
adopting this kind of purposeful and step by step approach to data codiagadysls increases
the credibility of that qualitative analysis (Boeije, 2002).

Initial analysk of the student surveys was conducted udesgriptive statisticsA
frequency table wagenerated to show students’ reported usage in each subject wedbass
their usage of laptops for each of thedtigés on the survey instrument.

Between groups comparisons using the independent sartpstsvereconducted for

those students who participated in the study and those who did not participate, but for whom
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MAP scores wee availableto determine whether there was a significant difference between the
sample population and the population of students in the district as a whole. A second
independent samplégest wasconducted to compare the use of laptops for homework by
students who reported haviagcess to thinternet at home and those who reported that they did
not have reliable access at home in order to determine wheth@matInterneaccess wa
related to thérequency withwhich students use their laptops for homework.
Correlationdetween frequenciemnd types ofaptop use withreading achievement were
thencalculated using the Pearson product moment correlation stadrstiems that were not
markedly skewed, arithe Spearmamho statisticfor those that were found to be highly skewed.
The following correlations with scores on the MAP readingwesethencalculated:
1. Reported usage of the laptops in English language arts, science, social siudlie
math class.
2. Reported usagof the laptops outside of the classroom for both homework and other
learning purposes.
3. Reported usage of personal computers or other devices not supplied by thealistrict
learning purposes.
4. Reportedusage othe laptops for each of the purposstedon the studerguney
instrument.
Finally, two multiple regression analyseere calculateth order to develop models
which could be used to predict student reading achievement based on the ways in which student
reportedly usetheir districtprovided laptops:
1. Typesof reported usaggositively correlated with reading achievement.

2. Typesof reported usageegatively correlated with reading achievement.
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CHAPTER FOUR: FINDINGS

This study examined the use of laptops by teachers and students in a matarerane-
laptop program at a suburban high school. The findangsrganized according to the research
guestions outlined in Chapter One. First, questions one anaréngxaminedwhich ask about
student frequency of use and the ways in which students use the laptops and the rplationshi
between that usage and achievement scores on the MAP reading testjubletians three and
four are explored, which ask abdhe resource and skills which have enabled teachers to
incorporate the laptops into their classroom activities and instruction and trez<anl
obstacles which have discouragedimited theincorporation of the laptops into their classroom
activities and instretion. The first two questions were explored using quantitative research
methods while the third and fourth were examined using qualitative research methodping ke
with the mixed methods designtbe study describeth Chapter Tiree.

Three hundred and sixty-six students in thed 18" grade athe school took the
laptop usage surveduring their English classesSix parents opted their student(s) out of the
survey; one parent opting out two students, for a total of seven parent opt-outs. In addition, nine
students selected “I do not want to participate in the study at this time” afterg éael consent
document on the first page of the survey. There were also two English teachers whioeipted t
students out of the survey, citing insuféiot time to completthe surveys during class timé&he
frequency table and other descriptive statistics are pulledtirerB66 students who participated
in the survey, but only 354 of those students had valid MAP reading scores which could be

matchedwith their survey resultand used for correlation and regression analysis.
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Descriptive Statistics

The types and frequenciesa$trict-provided laptop use reported by students in the
surveys are summarized in Table 1. The survey data indicates that studentd dkelyntsuse
their laptops in their English Language Arts class, with 302 students (8B6t)img that thg
use their laptops in their Englishass every day or most dayStudents reported that they are
least likely to use the laptepn their Math class, with only 9 students (2.5%) reporting that they
use them every day or most days and 309 students (84%) reporting that they neegr osea
their laptops in Math class.

The survey also indicates that students are likely to use the laptops outsids fafrclas
homework or learning purposes. 267 students (73%) said they use their laptops every day or
most days for homework and 257 (70%) reported using their laptops for learning purposes other
than homework or classwodvery dayor most days. In addition, more than half of the students
(190, 52%) reported using their laptops for conducting research every day or nsosDeapite
the fact that 84% of students report that they rarely or never use their laptogthiclass, 71
students (19%) reported accessing math resources online every day or mastdays
additional 113 students (31%) said they sometimes access math resources online.

The most frequent non-academic activity reported in the survey was watchiag, vide
which 174 students (48%) said they did every day or most days. In addition, 71 students (19%)
reported playing singtplayer games every day or most days and 75 students (20%) reported
social networking with friends every day or most days. It is importambte that the district
server attempts to block gaming and social networking sites on the ¢strded laptop
computers, but limited access to YouTube is available to high school students on thes. lapt

In addition, some students might be redunttto report playing games or engaging in social
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Table 1

Reported Frequency of Laptop Usage by Type 366)

Every Day Most Days

Sometimes Rarely

Category
EnglishClass 98 (27%)
Science Class 75 (20%)

Social Studies Class 29 (8%)
Math Class 1 (0.2%)
Homework 130 (36%)
Learning Outside 140 (38%)
the Classroom
Creative Writing 30 (8%)
Writing Blogs, Posts, 23 (6%)
or Comments
Conducting Research 52 (14%)

Analyzing 35 (10%)
Information

Contributing to 31 (8%)
Online Databases

Collaborating with 31 (8%)

Same School Peers

Collaborating vith 15 (4%)
Different School

Social Networking 27 (7%)
with Experts

Social Networking 20 (5%)
with Celebrities

Math Resources 15 (4%)

Reading Political 14 (4%)

News
Reading Sports News 14 (4%)
Reading about People 17 (5%)
Watching Vdeos 71 (19%)
Multi-Player Games 29 (8%)
SinglePlayer Games 32 (9%)

Social Networking 55 (15%)
with Friends

Social Networking 34 (9%)
with Family

Reading Messages 69 (19%)

Other 53 (14%)

204 (56%)
67 (18%)
64 (17%)

8 (2%)

137 (37%)

117 (32%)

71 (19%)
30 (8%)

138 (38%)

96 (26%)
53 (14%)
98 (27%)
45 (12%)
30 (8%)
16 (4%)

56 (15%)
50 (14%)

35 (7%)

45 (12%)
103 (28%)

27 (7%)
39 (11%)
20 (5%)

24 (7%)

63 (17%)
47 (13%)

52 (14%)
160 (43%)
182 (50%)

48 (13%)

74 (20%)
76 (21%)

121 (33%)
46 (13%)

125 (34%)
153 (42%)

76 (21%)
134 (37%)
90 (24%)
52 (14%)
40 (11%)

113 (31%)
77 (21%)

54 (15%)

93 (25%)

110 (30%)
36 (10 %)
73 (20%)
36 (10%)

34 (9%)

84 (23%)
84 (23%)

11 (3%)

Never

1 (0.2%)

55 (15%) 9 (2%)
63 (17%) 8 (2%)

112 (30%)
113 (31%)

87 (24%)
92 (25%)
51 (14%)
61 (17%)
94 (25%)
48 (13%)

48 (13%)

68 (18%)
56 (15%)

222 (62%) 87 (24%)
20 (5%) 5 (1%)
28 (8%) 5 (1%)
75 (20%) 69 (19%)
74 (20%) 193 (53%)
41 (11%) 10 (3%)
63 (17%) 19 (5%)
64 (17%) 142 (39%)
68 (19%) 35 (10%)
85 (23%) 131 (36%)
72 (20%) 185 (50%)
58 (16%) 232 (63%)

70 (19%)
112 (30%)

176 (48%)
119 (32%)
31 (8%)
213 (58%)
128 (35%)
207 (56%)

226 (61%)

82 (22%)
126 (34%)
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networking activities when taking a survey in a classroom environmevitich those activities
are discouragedo this data should not be generalized or construed as evidence reflecting high
school student Internet behaviors in general.

Students have free wirelesdgernet access for their laptop computers while at school, but
when away from schodheymust connect to another source in order to accedntdraet 323
(88%) of survey participants reported that they had Internet access at horae€4angtilidents
(9%) saidthat they did have access but it was slow or unreliable, and 9 students (2.5%) reported
that they did not havimternetaccess at home.

Between Groups Comparisons

An independent samplégest was conducted in adto determine whether there is a
significant difference between the meaading scores of participants and non-participants.
Available MAP scors for nonparticipating 9 and 18" gradersfrom throughout the district\(=
1347 were comparewith MAP scores for students who took the laptgagesurvey N = 354.
The average test score for participating studevits £31.34) wasigher than the average test
score for nofparticipating studentd = 229.59 for a differenceof 1.75between theneans of
the two groups, anthe difference wastatistically significanat thep < .05 level, but not at the
p<.01 level p =.044). The standard deviationsscore, and degrees of freedom for the
comparison of average MAP score between participants andarboipantsare reported in
Table 2. It should be noted that #neerage MAP reading scoi@ participatingstudents was
higher than the district average reading scorewtita data set of this sizehether the
difference is large enough ¢onclusivelydetermine that the sample population is significantly

different from the populatioaf the district as a whole is indeterminate.
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Table 2

Comparison of Participants’ and Non-Participants’ MAP Reading Scores

Group M SD t df p
-2.021 705.70 .044*

Participants 231.34 13.49

Non-Participants 229.59 17.68

Note. Thet and thedf were adjusted because the variances were not equal.
*Significant at thep < .05 level

A second independent samptegest was conducted to measure the difference in the rate
of usa@ of the laptop for homework between participating students who reported that they had
reliableInternetaccess at hom&l(= 323) and those who reported either that they did not have
access at homar who saidthat it was very slow or unreliabldl & 43). The average rate of
usagefor homework amongtudents with reliablenternetaccess at homéA(= 3.02 was
slightly higher than the averagate of usagéor students without reliablaternetaccess at
home M = 2.86) for a difference of 0.lftweerthe means of the two groups, bl difference
wasnot statistically significant{ = .299. The standard deviationsscore, and degreef
freedom for the comparison on the use of the laptops for homework among studehitewiti
access at home arthose who do not have access at home are reported in Table 3.

Correlations

Correlation statistics were used in order to measure any associations betakeg
achievement scores and typesl &requencies of laptop usage by students. Because $dinge o
datacategories were markedly skewed (skewness > 1.000) Spearman Rho cosrelatmnsed
for some of the independent variables. Pearson correlations were used for indeganadat
with skewness < 1.000. Student scores on the spring MARd#stting their reading level

toward the end of the school year, were used for all correlations reported below.
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Table 3

Comparison of Use of Laptop for Homework for StudentsiniéinetAccess and without
ReliablelnternetAccess at Home

Group M SD t df p
1.046 364 .296

Do Have Access 4.02 0.934

No Reliable Acces 3.86 1.060

Note. Thet and thedf were not adjusted because the assumption of variances was not violated.

Correlations were also run using growth scordsclvmeasured the change in each
student’s reading score from fall to spring. No significant relationshipsfoxene between any
of the independent variables and reading growth scores and thereforstétisiesare not
reported hereReading growtlscores were very highly skewed (skewness = 2.958) in contrast
with spring reading achievement scores which were approximately nochsdiiputed
(skewness =0.520).

Pearson correlations between approximately normally distributed varaatdegsading
achievement are reported in Table 4 beldWe strongest positive correlation was fowvith
the use of the laptop computer for doing homework 339,p <.001). This is a medium or
typical effect size in the social sciences according to C@#88). There was also a strong
positive correlation with using the laptop for outside learning, which includegigdid
learning that is unrelated to actual homework or classwork 164,p = .002). This is a small
or smaller than typical effectza (Cohen, 1988). The only other independent variable which
showed a statistically significant positive correlation with reading aehent was accessing
math resources online € .117,p = .027) which was significant at the< .05 level with a small

or smaller than typical effect size (Cohen, 1988).
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Table 4

Pearson Correlations with Spring Reading Scdiés 354)

Reported Usage r Siq. M SD
Homework .339 .000** 4.00 0.948
Outside Classroom Learning .164 .002** 3.98 1.010
Non-Provided Computer Learning -.026 .632 3.41 1.288
English Language Arts Class -.058 273 4.06 0.746
Science Class -.075 162 3.40 1.047
Social Studies Class -.105 .049* 3.18 0.873
Math Class .054 .309 1.96 0.689
Creative Writing -.099 .064 2.78 1.186
Conducting Research -.021 .694 3.50 0.953
Analyzing Information -.029 .588 3.18 1.002
Contributing toOnline Databases -.349 .000** 2.37 1.349
Collaborating w\Same School Peers.024 .657 3.07 1.077
Collaborating w\ Different School -.136 .010* 2.27 1.190
Accessing Math Resources 117 .027* 2.56 1.082
Reading Political News .045 400 2.29 1.142
Reading about People -.137 .010* 2.30 1.176
Watching Videos -.008 .888 3.37 1.184
Playing SinglePlayer Games -.059 .265 2.32 1.285
Reading Messages .033 .539 2.94 1.404

*Significant at thep < .05 level
**Significant at thep < .01 level

The strongest negative correlation was found with using the laptop to contributent onli
datatases which was phrased in the survey ‘@ontributing Research, Data, or Information to
Online Databases (i.e. Wikipedia, Guitar Tab Archive, MobyGames, GameRankiegset
Movie Database, eté.which showed a statistically significant negative relationship to reading
achievementr(=-.349,p < .001) with a medium or typical effect size (Cohen, 1988). Another
negatively correlated independent variable wallaboration with peers from a different school,
phrased in the survey as: “Collaborating with peers from outside FCHS one@ati
intellectual projects” which showed a statistically significant negative re#dtiprio reading
achievementr(=-.136,p = .010)with a small or smaller than typical effect siZzgeading about

people was also negatively correlated with reading achievement, an actrasggln the
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survey as: “Reading about People/Bands/Actors/Atteltsch showed a statisticallsignificant
negative relationship to reading achievement{.136,p = .010) with a small or smaller than
typical effect siz§Cohen, 1988).

The only inelassroonuse of the laptop which showed a statistically significant
correlation with reading achievement was the use of the laptops in socies stiadsr(=-.105,
p = .049) with a small or smaller than typical effect size (Cohen, 1988). Use of thaslapt
English language arts class and science elassshowed negative, thought statistically
significant, correlations with achievement and only the use of laptops in Mathstiowed a
positive relationship, although that relationship was not statistically signikdaet This
finding is interesting and will be explored further in the qualitative datéoseat this chapter
and will be discussed in medetail in chapter 5.

Seven of the independent variables were skewed (skewness > 1.000)ndicated
that they were not normally distributed, so the Spearman rho statistic was hese. T
nornparametric correlations are reported in Table 5. All seven of thespendenvariables
showed a statistically significant negative correlation wittuneg achievement. Social
Networking activities were divided into four categories for the purposes of teysand all
four of those categories were negatively correlated with reading achievehenlargest effect
size was with the category soci@tworking with celebrities, phrased in the survey as:
“Connecting with celebrities (i.e. retweeting, @tagging, posting carsyan YouTube or

Instagran, liking or reposting, etc.)” which showed a statisticadlgnificant negative
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Table 5

Spearman Correlations with Spring Reading Scikes 355)

Reported Usage rho Sig. M SD
Writing Blogs, Posts, or Comments-.134 .012* 1.97 1.245
Social Networking with Experts -.182 .001** 2.03 1.287
Social Networking with Celebrities -.199 .000** 1.73 1.156
Reading Sports News -.127 .016* 1.97 1.157
Playing Multi-Player Games -.134 .012* 1.90 1.302
Social Networking with Friends -.120 .024* 2.10 1.491
Social Networking with Family -.156 .003** 1.88 1.333

*Significant at thep < .05 level
**Significant at thep < .01 level
relationship withreading achievement € -.199,p < .001) with a smalto mediumeffect size
(Cohen, 1988) All four categories of social networking activities had a statistically significa
negativecorrelation with reading achievement, as did playing Apldtyer gamesr(=-.134,p =
.012), reading sports news<-.127,p = .016), and writing blogs, posts, or comments {.134,
p=.012).
Multiple Regressions

Based on the findingsom the correlation statisticsjmultaneousnultiple regressions
were conducted in order to determine the best predictors of both high reading aehtesveth
low reading achievement amon$ &nd 18" grade students. Because students at the school are
grouped intdheir classes by reading level, which might have influenced Hotass usage data,
only outside-ofelass activities were included in the multiple regressfses qualitative section
and Chapter 5 for further explanation and analysis oighige) These models were designed to
help determine which types of student-controlled usage of the laptops were magiveredi

both high and loweading achievement.
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Initially thesimultaneous multipleegressiordesignedo predict low readingceres was
run using all 15 of the non-classroom independent variables which showed negatves on
the Pearson or negativieo-scores on the Spearman statistiegen if they were not statistically
significant After the initial regression was conducted it was determined that sevenal of t
independent variables were highly correlated with each other, which is netbieiecause it
could indicate a problem with multicollinearity (Morgan, Leech, Gloeckner, &BaP007).
When high intercorrelations & .500) between predictor variables were found, the independent
variable which most significantly contributed to the model was retained Wailether was
rejected, in keeping with the concept of parsimonyictv indicates that in simultaneous multiple
regression models the smallest number of predictors needed should eaggnh, Leech,
Gloeckner, & Barrett, 2007)Through this process elimination,the predictor variable
conducting research was elimiad and analyzing data was retained. The variables social
networking with celebrities, social networking with friends, and social n&tagith family
were also eliminated, and social networking with experts was retainetly Fsnagle-player
gameswas eliminated and mukplayer games was retained.

The resulting model was run again with taeremaining variables. Although
multicollinearity had been eliminated, some predictor variables were not congibwuthe
overall effect sizeand it was prceivedthatfurtherapplying the concept of parsimony (Morgan,
Leech, Gloeckner, & Barrett, 200@9uld result in a more efficient modelrhereforeall of the
variables with g > .500(creative writing, collaborating with different school peers, reading
sports news, and reading about peoplele eliminated and the simultaneous multiple regrassio

was conducted one more time with the six remaining predictor variables. The me&ans a
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standard deviations, as well as the intercorrelations can be found in Table 6, and the beta

coefficientsof the final simultaneous multiple regression statstereported in Table 7.

Table 6

Pearson Intercorrelations for Predictors and Reading Achievé(hen 354)

Variable M SD On. Dat. Videos Blogs Soc. Net. Games Data
Reading Achievement 231.34 13.491 -.349** -008 -.114* -.188* -114* -.029
Predictor Variable

Online Databases 237 1.245 -- 27 A24% 246%  131** 401**
Watching Videos 3.37 1.184 - - 208**  .316**  .355** .213**
Blogs or Posts 1.97 1.245 - - A44*  166** .286**
Social Networking 2.03 1.287 - - 316** \172**
Playing Games 1.90 1.302 - - .110*
Analyzing Data 3.18 1.002 --

*Significant at thep < .05 level
**Significant at thep < .01 level

Table 7

Simultaneous Multiple Regression Analysis Predicting Low Reading Achie@hye854)

Variable B SEB B
(Constant) 235.544 2.680 - -
Contributing to OnlindDatabases -3.965 574 -.397**
Watching Videos 0.883 .624 .077
Writing Blogs, Comments, or Posts 0.883 .642 .082
Social Networking -1.508 .608 -.144*
Playing Games -0.963 .559 -.093
Analyzing Data 1.685 .738 125*

Note. R = .165;F (6, 347) = 11.413% < .001
*Significant at thep < .05 level
**Significant at thep < .01 level
The combination of variables to predict low reading achievement scores wstecatbti
significant,F (6, 347) = 11.413) < .001. TheR value was .406, which according to Cohen

(1988) is a medium to typical effect size in the social sciences.adjusted®® was .150. This

indicates that 15% of the variance in reading achievement can be explained loglghe m
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Contributing to online d@tabasegas the most significant predictgr € .001). Social

networking p = .014) and analyzing datp £ .023) also significantly contributed to the
prediction. Although the other three variables did not significantly contributeyregiany one
of them caused a decrease infhalue of the resulting moddgading the researcher to
conclude that this is the most efficient model for predidiomgstudent reading achievement that
could be generated with this data set.

There were only six noalassoom usages of the laptops which had positive relationships
with reading achievement, and only thodghem were significantdoing homework, outside of
the classroom learnin@nd accessing math resoujceshe second simultaneoomultiple linear
regression s run using all six of the positively related independent variables, but a high
intercorrelation between homework and outside classroom learnmg601) resulted in outside
reading being removed, creating a fmedictor model, the means, standard deviations, and
intercorrelations of which are reported in Table 8 and the beta coefficientsabf are reported

in Table 9.

Table 8

Pearson Intercorrelations for Predictors and Reading Achieve(ihNent354)

Variable M SD Homwrk Pol. News MessagesCollab. M. Res.
Reading Achievement 231.34 13.491 .339**  .045 .033 .024 A17*
Predictor Variable

Homework 4.00 0.948 -- .253** 190** [ 275%* .324%*
Reading Political News2.29  1.142 -- 234*%  258** 359**
Reading Messages 2.94 1.404 - - 179** 143**
Collaborating w/ Peers3.07  1.077 -- .258**
Math Resources 256 1.082 - -

**Significant at thep < .01 level
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Table 9

Simultaneous Multiple Regression Analysis Predicting High Reading Achie@ireB54)

Variable B SEB B
(Constant) 213.978 3.294 --
Homework 5.127 .783 .360**
Reading Political News -0.423 .660 -.036
Reading Messages -0.186 504 -.019
Collaboratingwith Peers -0.895 677 -.071
Accessing Math Resources 0.430 701 .034

Note. R=.122;F (5, 348) = 9.687p < .001
**Significant at thep < .01 level

The combination of variables to predict high reading achievement scores vehisaitgt
significant,F (5, 348) = 9.687p < .001. Thervalue was .80, which according to Cohen
(1988) is a medium to typical effect size in the social sciences. The adfisted .110. This
indicates that 1% of the variance in reading achievement can be explained by the et
homework was the onlsignificant predictorf < .001)of high reading achievemenAlthough
the other four variables did not significantly contribute to the model, removing anyf dimem
caused alightdecrease in thR value of the resulting moddéading the researcher to conclude
that this is the most efficient model for predictimgh student reading achievement that could be
generated with this data set. The Pearsorelation between homework alone and reading
achievement was=.339, so the inclusion of the four additiopatdictos together contribute
.011 to theR-value of .350 produced by the simultaneous multiple regression. Using the laptops
for homework was by far the most significant predictor of high reading\ashient scores, but
the other factors did contribute somewhat to the model and none of the activities inclined in t
model showed a negative correlatmra negativeassociatiorwith reading achievement, while

most of the other independerariables in the data set did
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Qualitative Findings

In order to gain further insight into tiperceptions of teachersgarding both the
opportunities and benefits as well as the barriers and drawbacks in the use obthe lapt
computers for teaching and learning, and to develop a better understanding of the wagis in w
laptops ardeing used for instruction and learning at the school, twektative interviews were
conducted after the quantitative analysis was complete. A purposive samplglwes used
in which one teachavho selfidentifiedas a frequent usef the lagiops in the classroom, one
teachemwho self-identifiedas a formerly infrequent user who was using the laptops on an
increasingly frequent basis, and a third who self-identified as an infrequerf tise laptops in
the classroom were recred. In addition, the final thrgearticipants were selected in order to
provide a range of educators from different departeetio teach at different levels. The
sample waslesigned to include teachers of students from each of the four grade levels 9 — 12,
and to include teachers of students in advanced, regulabeéowl graddevel classes

The interviews were conducted and fully transcribed by the reseashalysis was
conducted using the constant comparative method of qualitative analysis desciidzedj®y
(2002). This method requires that the researcher develop hysstgp plan for developing the
analysis and to report her or his experiences wheleimgnting the step by step approach
(Boeije, 2002).The researcher developed a fetep approach including:

1. Comparison within each interview.

2. Comparison between the interviews.

3. Comparison to the findings in the review of literature.

»

Comparison to the quantitative findings of this study.

90



Within each interview comparisofstep 1)were made using the process of open coding,
through which every passage was studied and each passage was labeled with a codenewhen ot
passages were identified which geged the same or similar information, they were given the
same code. When new information was presented, it was given a differenAfwaehe entire
coding process was complete, some codes were combined and others were eliminabate and s
items wee recoded. The researcher continued the process until all passages in the iaterview
were coded and no sections were dowaéded. Between interview comparisons (step 2) were
then conducted using the process of axial coding through which central coweeptidentified
and defined and clusters of codes were discovered. These clusters represemtedopat
combinations of codes, enabling the researcher to identify areas of comparison easd cont
between the interviews. Codes which were not incluledhy of the clusters were then
discarded and those passages were not included in the findings. This process rekelted in t
discovery of six clusters of codes themes Ability level and homeworksolutions for the lack
of access at home, barrierdairawbacks, opportunities and benefits, perseverance, and
professional development. Comparison of the findings with the findings cétiesv of
literature (step B was alsa@onducted in Chapter 5 in order to make connectiebseen this
study andhe body of knowledge within this field and situate the findings of the present study
within the existing body of literaturas the basis for the generation of conclusions regarding the
effects of the laptop program on the school and its students and teachers. The finasoompar
to the quantitative findings (step 4) was then conducted in order to achievelatemof the
gualitative data with the quantitative data generated through the student survepsistichs

analyses, and those conclusions are also reported in Chapter 5.
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Identifying informaton has been removed from quotations when necessary in order to
protect the identity of participantsicluding the names of particular classes and certain software
programs, and pronoun choices shouldb®tonsidered an indicator of the interviewees-self
identified gender. Teachers are identified by a number only, which was assagdemly by

the researcher.

Ability Level and Homework

Students at the school are placed into sections according to ability level in core
curriculum classes. All three interviews indicated that ability lef/éhe studentsias an
important factor in the use of the laptops for learning both in and outside of the clasgdbom.
three teachemndicated that they were more likely to assign homework which required the use of

the laptops in advanced classes than below-dgead-courses.

Teacher 1 described her patterns of usage of a conrgpukcation whichwas used by
students to amplete assignments fber classesn their districtprovided laptop computers. “In
[an advanced course] once a week we doabkdtomework, but in our [belogradelevel
course], we use it maybe a little less frequently, maybe at least once a itisritte same type
of online program, but it's not a homework a ssignment so they would never need to do it for
homework, it's an irelass activity.” This indicates that the ability leeélstudentss a factor in
the usage ofdptops for learning in Teacher 1's clagsd that advanced students are more likely

to be given homework on their laptops than below grade-level studertscher 1's classes

A similar policy was described byekcher 2, who indicated that he is lesslyike assign
homework which requires the use of the laptops in his bgladelevel courses. “Oftentimes

the population that | find in front of me [in belogvadelevel courses] lacks resources at home
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including Internet access. So, knowing thaéndto shy away from assigning homework that
does requirénternetaccess.” He expressed that in another course, which was not specifically
for below-grade-level students, he was more likely to assign homework that detheinese of

the laptops:

| often asign them [students in a regular class] work that does require them to get online.
| do that pretty regularly, probably three out of the four days a week. And they ar

almost without exception, or at least without technology issue exception, ¢hey ar
swccessful at it. | mean, certainly kids don’t do homework for other reasons, but it’s

never the techology that stands in their way.

This indicates that Teacher 2, like Teacher 1, uses ability level as a factsigmraghomework
to students and is less likely to assign homework which requires the use of the dappopec

to below grade level students than other students.

Teacher 3 indicated a similar reluctancassign theiseof the laptops for homework in
her below-graddevel courses. “In mlower level classes students didn’t have acce®gi1bi
at home, so | didn’t use them much at all.” 8Imtherexpressed her concern about the potential
impact on students who didn’t have acces#/teFi at home, and how it influenced her decision
not to assign homework requiring the laptops to below grade level students. “In my [below-
gradelevel class], the population that | think we are trying to bridge the digitalelfar, there
has been the least participationrhis indicates a similgyosition to that of teachers 1 and 2
regarding the assignment of homework requiring laptops to students in ¢peldelevel
reading courses and also expresses concern about how that might negapaetythen potential

benefits of the onés-one laptop program for students in those classes.
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Solutions for the Lack of Access at Home

Both Teacher 2 andekcher 3 indicated that access toltiternet at homevas a
significant issue for studentase of the laptop computers for learning purposes. In addition to
the concerns described above, regarding the reluctance to assign homework to populations of
students who angerceived to bé&ess likely to haven homeWi-Fi access, twteachers
discussed potential solutions to the probldtowever,there were significant differences
between the approaches that they took when discussing potential solUt@ather 2 tended to
focus more on the things teachers and students could do to work around the problem of a lack of
Internetaccess at home, while teacher 3 took a more systethpolicies-level approach to

proposing a solution to the problem.

Teacher 2 described one of the ways he has found to get around the problem of some

students not hang Internetaccess at home:

| do use things that can be accessatienclassroom with our districtlaternet and then

convert it to a document that can be worked on at home, because | guess the beauty of the
students having the laptops listernetor not, if they can access the material here at

school and then downloaidor save itthen they don’t need to access liernetto find

it and work on itater. I's been pretty successful.

This shows thateacher 2 has crest assignments that can be completed at home by students
without access to thiaternet through the use of downloading and saving processes which can be
completed in the building on the district-providétl-Fi system. He also emphasized that there

are other ways in which students can work around the lack of access even when they need the

Internet to complete an assignment. “With my freshmen, when we do assign work for
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homework, we also understand that they have opportunities in the building to accessléss wir

and thelinternetand do their work here, including a [study hal§ss where they’ll have an

opportunity to work on homework. Or during their lunch period slash off period, they might

have a opportunity to go the library/LTC and wotk.This indicates Teacher 2’s belief that

students can use the district provid&dFi access and contgte their laptopdependent

homework at school, another example of the ways that students might be able to work around the

issue ofinternetaccess at home.

Teacher 3 expressed a sogigtice oriented perspective on the issutheflack of
Internetaccess at homeSheadvocated for assistance for those families who lackMdccess.
“A lot of my students who are babysitting really young kids, they can’tlget them on the bus
to go to the library where the Wi-Fi is. | wish that we were using our funds to give &/
families who need it. If we are going to close this gap, truly bridge tipdt ghe went on to

describe the effect that a lack of access at home has had on some of her. students

Most of the time they fly under the radar, because they don’t want their peegs thdie
It is humiliating and embarrassing for them. But | develop close relationshipgem
and then later, and this is usually after they redk@adyaccumulated a lot of missing
assignmentsveeks in, after we Iva built a really good relationship, they will confide in
me thathey don’t have access to [Wi-at home] and thg don’t have time to get to &t

home. And a lot of teachers are assuming that they can do that and they can't.

This reveals the belief that a lackWi-Fi access at home issarious problenfor some
students, both academically and socially, and that those students are at a digadeargared

to students with access. It also expresses a perception that some iadblednsilding do not
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recognize the problems facing students without acceas-té at home, a point which she
expanded on later. “The teachers, | know they don’t. Because | got into an argutim¢at w
colleague at the schodhying, “You're assuming kids have access to this and they don’t. And
there isn’t an opportunity to turn in these assignments. That’s just not OK.” So | thirdfa lot
teachers have no clue that's going’omhis expresse$eacher 3'perception that some teachers
at the school are not recognizing the difficulty certain students have in completnget
dependent homework due to a lack of access to reNdble, and that attitude is negatively
impacting the academic success of those stud@iatisen together, these quotations reveal the
socialjustice perspective of Teacher 3 and express her desire both for funding to progate acc
to the Internefor all students, as well as more awareness on the part of teachers retherding

impact a lack of in home \ARi access may be having on students in their classrooms.

Barriers and Drawbacks

The interviews revealed some concerns about the use of [dptdparning. There were
four maincategories obarriers to and/or drawbacks from using the laptop computers for
learning purposesSoftwareand hardware availabilityhe waste of class timstudents not

bringing the laptops to class, atehchersteluctance to ustne laptops.

Software and hardware availability. Two teachers reported that the availability of
software and hardware has been a barrier to the uaptops in their classeg.eacher 1
reported that software availability was a barrier toube of the laptops to promote student
preparation for the state standardized test, called the PARCC AssesSheedescribed a
program which had formerly been in the public domain but which now required an expensive

membership. Actually, I'm at a loss right now because the web site, I've used it for the last five
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years, and the web site this year just got pulled. So now it says we’re natgffesianymore.
So now I'm not sure what I'm going to do.” This shows how the availability &fvaoé, which
can be uncertain from year to yeean create a barrier for teache&he went on to explain how
thedisappearance of thisluable progranfrom the public domaimasgoing to creata barrier
for her use of the laptops moving forward.db think for PARCC training it was really good,

but now that this website is gonigust don’t know what I'm going to do. At all.”

Teacher 3eported a similar barrier to the effective use of the laptops, but her problem
was related to the \ARi hardwaravhich was initially installed in the schoolTHe other reason
that | didn’t use them is because there was a dead sfassr@ms on #ier side could access
it, but we couldn’t where | was. They had to fix all the Mi-They had to upgrade it in the
hallway with new hubs. The first year they didn’'t have that, the second year theyhdizi’
that, so really this is the first year that thereeamless access.” This shows that hardware issues
were a barrier to Teacheir3using the laptogpfor learning purposes in her classrobefore the

school's WiFi capability was upgraded

Waste of class time.All three teachers expressed concerns about how the laptops can
have a negative impact on their use of instructional tifreacher 3 descrdal how technical
difficulties could cause her to lose almost an entire day of instructional timeould create
tests and students wouldivé able to take them would create lessons and they wouldn’t be
able toget to them and we would spend most offtrey-five minutes just trying to get them to
load, so it was a huge waste of tiiln&nd teacher 1 expressed similar concerns, arguing that the
potential waste of instructional time has had a negative impact on the frequermppfuise for
instructional purposes'N ot everybodyhas been as openinded to [the use of the laptops].

Because it's a time issue, those days are very iedilus reveals a shared concern about how
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the laptops can be a potential waste of classroom time, and the pertegtithis is an

important barrier to the use of laptops in the classroom.

Teacher 2 shared similar concerns about the potential waste of time thad lzgotop
present, but also indicated that after working over a period of time to estatuish rstuines
with his students, and after becoming more comfortable with the laptops himselhaywow t
actually save instructional time. “At first | was liK&hey’re just going to get on there and
they’re going to get on YouTube and they're going to find games and theyrg tgpoplay, and
we aren’t going to be able to get them to focus on what we are trying to teach there i
classrooni! This shows that during the initial phase of the laptop program Teacher 2 had
concerns about the potential waste of slasm time they presented. However, he indicated that
now, five years after the initial implementation, his perspective has ahangmatically. I
would say 80 — 90 percent of my kids when | walk into the room as the bell is ringing, they are
taking out their laptops or they have them out, they are opened and they are gtlessin
appropriate materials for class, and it has saved a ton of time. What sthdedwufears of the
laptops being a time waster has actually-figpped, and saved me & laf time” This shows
that for Teacher 2, the use of the laptops has become more efficient over time arsdititzlhi
fears that they would be a time waster have changed to a belief that the laptopsteasténal

time when used effectively.

Students not bringing laptops to class.All threeteachers described their experience
that students failing to brg the laptops to class wasignificant barrier to their effective use in
the classroom. The students have 24-hour access to the laptops, which means that they have t
remember to bring them home, keep them charged properly, and bring them back tactlass e

day. Teacher 1 brought up this issue immediately when asked about potential toathiensse
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of laptops in her classroomFitst off, and this is moréor thelower level versus upper level
[classes] everybody having themnd that they're charged.hdt is a barrier, and that’'s a huge
barrier” Teacher 2 expressed a similar sentiment, arguing that students briregiggtops
andhaving them properly charged was an important prerequisite to the effeeivéthe

laptops in his classroom. “Now everybody has a laptop, so if they come with it chadyed a
well, in their possession, things run really smoothlijjeacher 3 listed nitiple reasons that
students might not bring their laptops to class when discussing the barriers tsé¢hsie has
experienced in halassroom. “@er half of my tass, sections of my clastidn’t have laptops
because they were taken away for behrasomcerns or they couldn’t afford the deposit so they
couldn’t get them. Or if they did have them, they were broken.” However, she alseedbse
that more recently, as the program has developed, more students are bringiptppigetb class
and she has been able to largely work around this problem because three desktop computers have
been placed in her classroom for student use. “Now, | have in those same classes about 90
percent who have laptops, who have completed the protocol, and | can suppléménee
computers in the back of the room, so | will be using them every day now.” This shofes that
Teacher 3, increased student participation in the program, along with supplerosaters
placed in her classrogrhas helped her to overcortieinitial problem of students not bringing

their laptops to class.

Teachers reluctance to usethe laptops. All three interviews provided evidence of a
reluctance on the part of some teachers at the school to use the laptops for clexstrocion.
Two of theinterviews revealethe shared perception that otkesichers at the school have
negative perceptions toward the use of the laptops which impact the frequency ofetfair us

instructional purposes. In additiorl, threeteachersndicated thaat times theythemselves
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have felt a reluctance to use the laptops for various reasons indhe€ingpecificcontentarea,

the gradeand abilitylevel of their students, and the confusing nature of technology.

Content area concerns.When asked how often she uses the laptbpacher 1
indicated that she does use themmetimesbut quickly added that she does not believe that
many other teachems herdepartment use them as often as she doetsle&at once a week.
Not never. That's in my classroom, but other people in my department would probafity ans
never. | use them more than mbsthis indicatedherperception that math teachers in general
are less likely to use the laps than other teachers. She went on to explain the spssifes
that math teachers face which could explain this phenoments véty difficult to type all the
symbols and the powers and the negatives and it's hard to show your work. So, that's why the
majority of the math department doesn’t use laptof@e communicatetler beliefthat the
laptops are more effective in other cuafion areas than they are in matht iSla lot easier to do
[math] with paper ad pencil. In English | see, typing is faster, but in math typing is
significantly not faster,rad so there’s some resistance théide don’t use them a lot. We kind
of have to go out of our way to find ways to use them.” This reveals a depasipeeiite
barrier to the use of the laptops, an inherent characteristic of math studgescular,whichis
a formidable barrier to the use of the laptops for learning in that departmehtieaicher 1

believes camxplain math teachergtluctance to use them.

Grade and ability level. Teacher 2ndicated that thgrade and ability level of the
students isa factor in some teachers’ reluctance to the use the laptops for instructiquoagsur
“That is something I've thought a lot about dha tried to encourage some of my colleagues to
consider as well, becausathin the context of lowevel rea@rs and kids who aren’t proficient

at playing school, these ninth graders, oftentimes colleagues ofvlnetaught these same
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students were very reluctant to use laptops, and | was honestly at firsTto®reveals a belief

that abilityand gradedevd plays a factor in some teachers’ reluctance to use the laptops in some
classes, a feeling which this teacher shared early on in the laptop prdgeawent on to

describe a more specific example of this phenomenon. “Based on my observations and
conversitions with[anotherclassroom teachet the schodl she shies away from using them.

And | have been pushing her a little bit to use them more and she has talked about wanting to use
them morebut she is one that | know is very reluctant to use thdarhis providesa specific

example in which the teache@escribes a colleagweho is somewhatluctant to inégrate the

laptops into her classroom.

Confusing nature of technology.One other factor which was identified which could
explain the reluctancaf some teachers to use the laptops is the coatpticmature of
technology. This is seen in the difficulties Teacher 3 expressed in findirgtavage the
laptops effectively.“It gets too confusing for me, managing all the technology. | spent a month
of my summer sdtig up my Google classroom, and I just, still, now in its application process, |
don’t really clearly understand.” She explained that despite her efforts to firdgofal
development opportunities, she still feels that technicalmstateding has been a factor in her
sometime reluctand® use the laptops in her classroom. “There are fifteen apps loaded into
google classroom, and they sound really cool, and they look like they will begest for the
students to help them engage and get really interested in the learning, but | don’t know how
they're actually going to work, so we’ll see.” Later in the interviee clime back to this
subject. “I just look at all the training I've had, and how | use it at work everyatalyit sil is
confusing to me because my kal® ahead of me on the curve.” This last statement also

expresses a perception that the teenagers in her classes can be more adept atagfingltggy/t
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thanthe teacheis, which mayalso contributéo herreluctance to use the laptops in her

classroom

Opportunities and Benefits

All three teachers identified benefits and opportunities for the promotion of student
learningwhich they had observed as a result of the laptop progranre Weee threenain
categorieopportunities and benefits of the laptop program: Standardized test preparation,

preparation for the future, and organizational benefits.

Standardized test preparation. The state PARCC test is now administered on
computer, rather than the traditional pencil and paper format of years pasmeHms that the
laptops can play an important role in preparing students for standarested Teacher 1
described the importance of a laptop software program in preparing sttadehtsyearly state
examin her content area‘l think that's why students have a hard time on the new online
PARCC tests as welbecause they've never had to type math before. And so that's why |
started itroducing [the software programi my classrooms. It's mainly for thoBARCC
tests.” She went on to describe the similarities between the program she used and thefformat
the standardized test.t'has the same set up as the PARCC test, doasieally a PARC
practice. So literally, it hathe same format boxes, itdks the same, so it's a good practice for
them” She expressed concern about the fact that math test scores had dropped afbtitre a
of the online standardized testing format, and expressed her belief that thematwias a
barrier to student sgess. “'s just not user friendly, and | think that is a reason why sometimes
students don’t try super hard on some of those online tests, because it's too hard df a setup.

This shows how the laptops can play an important role in preparing studethis $taite tests,
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particularly in light of theecent change from a paper and pencil format to a compased

testing format.

Preparation for the future. Two of the teachers indicated that they felt the laptops
played an important role in preparing students for their futures, in which thdkedy to
encounter computers in college or in their woalkjels. Teacherifdicated that she felt that the
laptop program played an important role in preparing students for their collegetleies s
partiaularly the use of computeffor the completion of math homework at the college level.
“I've been[usinga software apdation] andit’s really helped because a lot of the college
level math classes, that's how they do homewatkthe college levethey have to type into a
program. So we are practicing for the types of programs they will see ictHege level math
classes.”This conveyshe beliefthat students who have the benefit of the tmene laptop
experience may be better preparedtiie requirementthey will be expected to meet in their

college level coursework.

Teacher 3 also stated that she felt the laptops were important in prepatergsstor
thar futures. She expressed the importance of learning how to use technology in preparing
students for the work force and reiterated her concerns about the p@fatih lack of access
to the Internet at home could play in failing to reduce the digital divide. “Tenipmrtant.
And knowing how to use tech is important for the kids so they have some kind of knowledge
when using it in their jobs.” Although she expressed hopefulness that the omeprogram
could provide valuable technology skills to all of her students, she aitsvated heconcern
that not all studes are benefiting equallgnd that something should be done to help students
without Wi-Fi access at homé€‘l do feel we have got to supplementrsghow for those families

if we are truly going to bridge the digital divide.”
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Organizational benefits. Two teachersaported that the laptops improve students’
organization, with can be beneficial to theacademic success. Teacher 2 said that students in
his below gradédevel courses experienced clear benefits in finding assignments and other

classworkthat might otherwise have been lost:

| dealwith low-level readers whoften come with many other, um, educational
deficiencies. Tey have found for example, the use of Google Classroom and Google
Drive to be a lifesaver as far as organization goes, becauswstarganizes things for
them So they are able to find things way more quickly and we are able to save a lot

more timein class.

Google Classroom is a suite of productivity tools for classroom collaborttairis free to the
teachers andtudents at the school, which students and teachers can access on their laptops by
logging in with their district email account$his shows how Teacher 2’s studenése
benefitedorganizationally from the use of the laptop computers, particularly students who may
not have strong organization skills and for whom keeping classwork organized couldssherw

become a barrier to success.

Teacher ®xpressed her belief that the lapttiesehelpedkeep her and her students

more organized

| also use Blackboard. hEre are many things eally like about Blackboard. | like
having it clearly set up by units. | thinkg difficult for kids who have organizational
issues but on Backbaard, they can click on it more clearly and its easier for me to add

something that I'vevorked on or heard about on NRRfRo a unit that already exists.
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Blackboard, a popular e-Education platform which is paid for and made availablehterseacd
students at the school by the school district, enables teachparst tdassroom materials and
students to submit work online using their laptop computers. This shows that whilerT®ache
uses Google Classroom, aheacher 2 uses Blackboakiith teachers hafound that the use of
the laptops to accessline platforms for learning can benefit students organizationally and help
students who struggle with organization to keep track of their class work and fieid clas
resources.
Perseverance

Both the teachawho reported using the laptop computers on a daily basis, and the
teacher who reported increasing levels of usage over the last three yeensintoated the need
for perseverance in order to effectively integrate the laptops into the learagsegpiThere can
be significant barriers to using the laptops, as outlined above, and both teachszd ttees
importance of making a continual effort to integrate the laptops effectivelyder to overcome
the barriers to their use.

Teacher 2 indicated that the early days of the laptop program he ran into some
significant barriers to the use of the laptops, but he persisted in using them and fositd way

make them successful:

| quickly reflected and thought, you know, | need to give them a chance anthidnae
needs to not be a otiere chance, it needs to be one chance, two chaticee chancg

four chancs, and really persevere with the regular use of the laptops with these kids. M
lack of experience combined with their lack of experience cordhniih a shiny new
machine looked like a recipe for off-task disastrous classroom sessions, buditipnde

being another opportunity to kind of teach that perseverance piece, for myself and my
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students. If it's not going well, it would lveally easy to eject and saf)K we're going

to go to the paper copy” or “We’'re going to go to the backup.’plBuit living in that

realm ofdiscomfortand chaos at times paid off, because once we were able to face those
challenges and work our way through them togedisea classroom community, it paid

huge dividends.

This shows both the importance of perseveranc@@part of students and the teacher in
developingways toefficiently incorporate the laptops into the learning process, and also
indicates Teacher 2Iselief that his perseverance ultimately resulted in substantial benefits to the

learning process.

Teacher 3 reported that finding ways to integrate the laptops effectivelyisgaing
process and that overcoming her initial difficulties in integratapgdps into her daily
instructional practices required not only perseverance on her part, but also ayipioie. s*I
still don’t understand [a software application] well enough to really implemetd sda tech
support worker at the distriag going to be coming in with me on Friday to help me with that.
And I've set up monthly sessions where she is going to come in once a month to hel me out.
This shows that the use of the laptops as part of classroom instruction took time dor her t
implement, and still requires technical support. She also expressed her belief that her
perseverance in finding ways to use the laptops was beginning to show pesitie “A first
not very much, but now it's been three yethiet we've been using theamd | think now it is

starting to be more effective.
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Professional Development

Both the teacher who reported using the laptops on a daily basis and the teacher who
reported that she had increased her usage over the last three years repdhey hiaht
participated in professional development opportunities provided by the district outtiee of
initial four-day laptop training which was required by the district in the first yeareabileto-
one laptop program. The teacher who reported lower levels of laptop usage in tl@riassr
however, did not report having attended any additional training, and didn’t find thk initia
training to be applicable to her content area.

Teacher 1 reported that although she has explored the use étgpegrams for her
classes on her own, she has not taken any additional formal professional develgpmegt tr
classes since the initial laptop implementation. “I did the laptop training wédrad to; the
one we had to do. And then other than that I've done some program trainings for myself, but
I've never taken any classes that are likew to use a laptop in math’ or somethihghe also
expressed the perception thia initial training was ndbelpful for math teachers compared with
the usefulness she peived for teachers in other content areas. “I didn’t find it super helpful. 1
think for social studies, language arts, research clamses, But we don’t do a ton of that in
math. | mean yesve can do a research paper, but it's not like we do that on a regular basis. So
asfor the constant use of it in class ... we just don’t.” This shows that the professional
development program offered by the district was not seen as particulaxgneto the unique
conditions of math instructiom particular,and that Teacherldelieves that there are inherent
differences in the processes of teaching and learning in math which makettipepliafessional

development courses less releviantnath tharother content areas.
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In contrast Teacher 2yho reported consistent daily use of the laptops for instruction,
indicated that he had taken numerous professional development training classes, arfgkfound t

to bemostlyrelevant tchis instructional practices:

| have taken several coursess district staff whetthe laptops were rolled out we were
required to take a fotdtay training during which we were introduced to the laptops as
well as a way of designing lessons. The half that dealt with how to dessgndesas

not technology specific, it was more just kind of “good teachiagg | felt that was
unnecessary or out of the context of the use of laptops. But there was a section of that
training that was concrete and applicable to the use of the laptops and helping the
students use them, so it was beneficial but | felt like it could have been reduced. | have
also taken Smartdard training which was not specific to the laptops but helped me use
another technological tool in the classroom, which definitely helped and helped me
understand how to use the softeaissociated with it as well as the hardware. And just
last year | took part in sevenhour professional development coursewas structured
pretty loosely and was designed more to allow the participants, there weré¢esbout
twelve of us teachers) play with some of the adohs and features that Google

provides. So the opportunity to have dedicated time to play around with features
certainly helped and | was able to take maybe two or three of the applicatexts-ons

and use them regularly the classroom But honestly the way the class was structured
loosely and felt somewhat unplanned, | felt wasted some time, but | thoughtatgeasl
opportunity and | commend the district for offering opportunities, and they continue to

offer opporturties.
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This shows that Teacher 2 has sought out professional development opportunities keyond th
required training, and thae believes that those trainings were beneficial in helping to integrate
the laptops in daily classroom instruction. It also indicates some concerns abdabhehow
professional development classes are organized, and the applicabilitysplealiisaof those
classego the use of the laptop®Overall, however, it indicates that this teacher is appreciative of
the opportunities for professional development provided by the district and believitetha

have helpedhim to integrate the laptops into the daily learning process of his students.

Teacher 3who reported increasing levels of laptop usage over the last threg years
emphasized the role that professional development has played in that procesdori€ygosh,
when the laptops came out and the Smart Boards came out, | did all of that required.training
And even though I'm at the top of the pay scale and | dond aeg lane changebm
continuing to do training.” I8 stated that even with effective professional development
trainings, the process of implementing the actual usage of the laptops fardezanistill be a

struggle:

| did four weeks of training this summer on Google Classroom, and still, now in its
application process, | don'’t really clearly understand. There are fifteercaoesl into
Google Classroom, and they sound really cool, and they look like they will begesly
for the students todhp them engage and get really interested in learning, but | don’t

know how they’re actually going to work, so we’ll see.

This connects to the previous section’s findings anexipeessedeed for perseverance in the

effective adoption of the laptop pr@gn by this teacher. It indicates that the training was an
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important part of finding ways to effectively integrate laptops into instrudtpraatices, but

that the process of applying those ideas in the classroom was still a challenge

Summary of Findigs

This study found that 88ercentof the students in the sample population halieble
Internet access at home, and that students report frequently using their laptoparfety of
different activities, not all of them school relate®.oing homework and outsidbe classroom
learning were the most frequently reported uses of the laptops, while wataleing was the
most common norlcademic activity reported. Students also frequersiid their laptops for
playing games, social networking, and contributingribne databasesStudents reported using
their laptops in their language arts classes the most frequently, and theetpaesntly in math.
Using the laptopfor homework, outside the classroom learning, and accessing math resources
were significantly correlated with high reading achievement, wiletributing to online
databases, collaborating with peers from a different school, reading about
people/bands/actors/artists, writing blogs, posts or comments, social netwafralhiginds
(with experts, celebrities, friends, and family), reading sports news, andgtaulti-player
games werall significantly correlated with low reading achievemen% of the variance in
low reading achievement among participating students couldedecfad by a statistical model
using the independent variables contributing to online databases, watching vidiog blags,
comments, or posts, social networking, playing games, and analyzing data. h¥safdnce
in high reading achievement angpparticipating students could be predicted by a statistical
model using the independent variables doing homework, reading political news, reading

messages, collaborating weameschoolpeers, and accessing math resources.
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Constant comparative analysis of the qualitative interviews of classrooneiteach
revealed six themedAbility level and homework, solutions for the lack of access at home,
barriers and drawbacks, opportunities and benefits, perseverance, and professianaingenel

All three teachers reported that they were less likely to assign hokesvaah required
the laptops to their below-gradievel classes than their gratkvel or advanced classesid two
teachers specifically mentioned that concerns about students’ acceskitatWome was a
factor in that decisian Two teachers discussed potential solutions for the problem of students
not having access to Wi-Fi connectivity at home. One teacher focused on teactiedantd s
level solutions to the problem, including giving students work which could be downloaded using
the schook Wi-Fi onto the laptops and then completed at home even if the Internet was not
available. Another teacher argued for systemic solutions to the problem, mgcludding for
families that don’t have Wi and increased awareness among teachers regarding the problems
facing students without reliablaternetaccess at home.

The interviews revealed four specific barriers to or drawbacks from the tlse of
laptops for clasroom instruction: software and hardware availability, the waste of class time
students not bringing their laptops to class, and teachers’ reluctance to useofise @pée
teacher reported that the disappearance of a software program had been to blaerigse of
laptops to promote student achievement, and another reported that hardware issdes rtélkat
availability of WiFi in the building had been a barrier to the use of the laptops in her class. All
three teachers reported concerns that the laptops could waste valuable elaai$hiough one
teacher reported that after developing classroom routines over time he fouhe théial loss
of time reversed itself and he now finds that the laptops actually save clas#\tirtieee

teaches reported that students failing to bring their laptops to class was a batheir use,
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although one teacher reported that the installation of three desktop computarddot gse in
her classroom had helped to alleviate this problem. The final barrier to the bhedagftops
was a reported reluctance among some teachers to use the laptops in their cressescher
reported that the laptops were not efficient for the completion of math work, arepbeted a
reluctance on the part of colleagues to use the computers with young (ninthsgmdeejs, or
with below-gradelevel students, and the third reported that the confusing nature of the
technology had been a barrier to the integration of the laptops into her classrooatiamstr

Therewere three major opportunities to and benefits from the use of the laptops reported
by the teachers. One teacher reported that the laptops helped prepare studems for onl
standardized tests. Two teachers indicated their belief that the laptopsaivatdesin
preparing students for their future; one specifically mentioned prepafatioallege and
another mentioned preparation for the work world. In addition, two of the teachetsagaid t
there were organizational benefits for the students, particularly studentewiorganizational
skills.

Both of the teachers who reported frequently using the laptops also reported tha need f
perseverance. One teacher indicated that he and his students had persevereceavingh fac
challenges and barrgto the use of the laptops, but over time he had overcome those challenges
through perseverance. He indicated that he believed that the effort to use treHagtop
ultimately been beneficial. Another teacher shared that she had faced sigbdicaars to the
use of the laptops initially, but had persevered and was now using the laptops gveriyeta
classroom. Both of the teachers who reported high levels of usage of the laptops aisd repor
having undergone significant amounts of technolsgpeific professional development training.

The highesfrequency user of the laptops reported ongoing training and professional
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development, and expressed appreciation for those opportunities and indicated that they helped
him find ways to use the laptops in his classroom. Another teacher indicated that she had
initially been slow to adopt the laptops in her classroom, but said that she had pursued a four
week professional development course which had helped her to integrate the lag®ps m
effectively. She also indicated that she needed additional tech support during the actual

implementation process, as she applied what she had learned to the teaching entironm
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CHAPTER FIVE: DISCUSSION

The goal of this study, as stated in the research questions, was to examiagstive w
which different types and frequenciefslaptop usage relate to student reading achievement, and
also to investigate the factors which hamabledeachers to adopt the laptops into their
instruction, or prevented them from doing so effectively. Based on the quantitative and
gualitative data collected andoated in chapter four, some observationsnaaéeand some
conclusions are drawn on whichmse recommend@ns for future practice ateased.

Study Summary

For today’s students and teachers, technology has become an essential araigbiquit
part of everyday life (Fleischer, 2012; Gorder, 2007; Jett, 2013; Niles).2006 rise of
technologies’ influence in our daily lives has driven the desire to integcéweciegy into our
classrooms in order to promote technological literacy, which will enable studesftectively
compete and participate in the tweffitgt century workforce (Friedman, 2007). Over the course
of the last decade we have seen a fundamentally transformative increase in the pfesence o
to-one computer technology in our schools. In 2006 24% of school districts had or were
implementing a onéo-one technology program (Abell, 2008; Borja, 2006). By 2010 that
number had increased to 37% (Nagel, 2010) and by 2015 more than half of students and teachers
were using a schogirovided personal computer (Molnar, 2015). This rapid growth has
generated a need fortip-date reseah regarding the impact of such programs on student
achievement, and a closer examination of the barriers and opportunities which impaet tfie

laptops for learning in on-one environments.
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Need for the Study

A recent review of the existing research on tmene laptop programs and student
achievement revealed that although the existing data is promising, it is far fir@dimgpa
complete picture of the effects of such programs on staddngvement (Zheng al., 2016).
There is a still a need for more empirical data regarding the relatiorethipdn such programs
and student learning (Storz & Hoffman, 2013; Suhr, Hernandez, Grimes, & Wans@ti(.
Mixed results in previous studies have shown th@tmere presence of the technology itself will
not necessarily impact student learning or achievement, the key lies in haerthelogy is
used (Bryan, 2011; Goodwin, 2011; Harris, 2010; Hoyer, 2011; Silvernail & University of
Southern Maine, 2005; Ware & Warschauer, 2005). Types and frequency of laptop usage vary
widely from student to student and teacher to teacher withincsoee laptop programs
(Boardman, 2012; Goodwin, 2011; Jones, 2013; Spires et al., 2012; Storz & Hoffman, 2013;
Weber, 2012), @king it difficult to ascertain the relationship between actual usage andtstuden
achievement by looking at overall changes in achievement levels among entiliaipop of
students. However, emerging evidence indicates that measurements whicltlalegiations
in behavior into account can give us a clearer picture of that relationship (Abali&tion,
2008; Kay, 2010; Shapley et al., 2010; Spires, Oliver, & Corn, 2012; Weber, 2012; Zheng et al.,
2016). Therefore, this study was designed to meet the need for the further developuent of
understanding of the relationship between tmene laptop programs and student achievement
by exploring associations between individually reported typegragdencief laptop

computer use and individual studeeading achievement scores.
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Method

This was a mixeanethods study which used quantitative research methods in order to
measure associations between student laptop usage and student reading achsevesserit
also used qualitative methods in order to seek a better understanding of tedaldesattid
perceptions of the laptop program and the barriers and opportunities they perceivg atimngte
the laptop computers into the teaching and learning process. Laptop usage sareeys w
administerd to 366 students at a suburban high school, the results of that survey were compared
with student scores on the MAP reading achievement test using correlation rasgiceg
statistics, and those results were reported quantitatively. In additionedcbets from a variety
of content areas and grade lewsksre interviewed and those results were reported qualitatively.
Conclusions and recommendations were drawn from a synthesis of the quantitative and
gualitative information, with the findings of each supporting and informing the résearc
analysis of the other. This type of convergence can increase the validityrefhces and
conclusions (Lund, 2012), and combine the most powerful elements of qualitative and

guantitative methods togeth@reswdl, 2008).

Research Questions

This study was designed to answer four main questions. The first two questions are
related to the relationship between student usage of the laptops and reading axttiseeras.
They were answered using primarily quantitative methods. The second twiatee @ the
barriers and opportunities for integrating the laptops into the learning preressved by
teachers. They were answered primarily using qualitative methods. €hectequestions

which guided this sty were:
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1. Is there a relationship between the frequency of reported laptop use by students and
their reading achievement as measured by the MAP reading test?
2. Is there a relationship between the reported ways in which students use tbps lapt
and theireading achievement as measured by the MAP reading test?
3. What resources and skills have enabled teachers to incorporate the laptops into their
classroom activities and instruction?
4. What barriers and obstacles have discouraged or limited teachers’ incorporation of
the laptops into their classroom activities and instruction?
Discussion of Findings
This study found that students in the daene laptop program used their laptops
frequently and for a variety of purposdsfound statistically significant positive correlations
between student reading achievement andisieeof the laptop computers for doing homework
and learning outside the classroom. It found statistically significantinegatrelations
between reading achievement andube of the laptops for activities likgaying games, social
networking, and contributing to online databasg@tatisticalmodels were developed which
predict high and low readirechievement scores at a statistically significant level based on
student type and frequency of laptop usage. Additional findings and associatesiooscire
discussed in more detail below.
Types and Frequencies ofaptop Usage
This study was conducted in a school which was in the fifth year of its laptop program.
Participating students had been provided their laptopsirfiod-in the sixth grade, which means
that they had been using their distpebvided laptops in the school setting for four years (in the

case of ¥ graders) or five years (for f{@raders). Ikewise, their teachers have had sufficient
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time to fully adopt and implement the laptop program and incorporate the laptops into their
classroom instruction and homework assignmemntss meets the need, identifiegt Storz and
Hoffman (2013), for studgeof mature laptop initiatives that have had sufficient time to be fully
implemented

The vast majority of students indicated that they had access to the Intéroetea
which means that the majority of students in the sample population are very likely tachass
to one or more computers other than the dispiotaded laptop. However, for the 2.5% of
students who indicated that they do not have accebs hatérnet at home, and for the 9% who
indicated that their access at home is slow or unreliable, it is possible that theplistided
laptop is the onlyeliablecomputer that they have personal access to. It is also possible that in
homes withinternetaccess there could still be limited access to computers based on the number
of individuals in the household compared to the number of available computers. Based on the
rates 6 reported usage of the laptopseems thatlespite high levels of aceeto thelnternetat
home, the laptops astill very useful for students in the sample population for a variety of
different activities, includingloinghomework. There was no statistically significant difference
in the rates of usage of the laptops for homework between students who havelrdbaidé
access at home and those who do not. This indicates that a fatialge Internetconnectivity
in the home does not appear to be a significant barrier to the use of the computers mrkome
assignnents. This appears to support the claimHdrris (210) that onde-one laptop programs
can help close the digital divide and provide access to computers for learning puw@dkes t
students.

It is clear based otihe survey data collected that pagating students used their laptops

the most frequently in language arts and social studies class, and the leastlfragusath
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class. This finding corresponds with the findings of Zuber and Anderson (2013), whose study
supported findings reported indir literature review, which showed that mathematics teachers
are the least frequent users of aa@ne laptops, and the findings of Burgard (2008) which
provided additionaévidence showing that language arts and social studies teachers use laptops
themost frequently, and matkdchers the leasiThe inclass usage patternstbe sample
population appear to correspond to expectations established in previous studies, and indicate a
clear pattern of teacher usage of laptops for classnestnuction based on contestea. It
appears that with the exception of math classes, the laptops have become arpantiegfral
classroom learning in the school.

It is also clear that many students are using the laptop computers outsidesttt®cian
order b do homework and to engage in learning outside of the classroom. Only six percent of
respondents indicated that they rarely or never use their laptops for homework, valshisat
the students are overwhelmingly using the district provided laptops for learninggsjrand
that the laptops have become an integral pastuafent learning activitiest the schoolDespite
the fact that math teachers do not use the laptops in class, half of the respondextés! itichc
they haveat least sometimassed their laptops outside of the classroom to access math
resources, an activity which correlates with higher reading achievelneaty be that there is
untapped potential for the more frequent usthe laptops in math instruction

Thelaptops are bag used for a number of n@tademic purposes as well. Almost half
of the survey respondents indicated that they watch videos online most days or every day, and 40
percent indicatethat they play games at least sometimes deap#enpts by the distri¢o limit
access to games. In additi@®, percent indicatethat they social network with friends least

sometimesdespitedistrict-level blocks on social networking web sites. It is not immediately
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clear how these numbers relate to overall usagemputers by studentsr these types of
activities, but it is clear that the distrptovided laptop computers are being used for a variety of
different purposes, not all of them schoelated.

This generation of students is highly connected and has grown up in a world of
ubiquitous computing which older generations did not experience (Niles, 2006). The laptop
usage datandicatesthat students in the sample population have embraced the use of their
district-provided laptop computers and use them frequently for a variety of different purposes
Developing computer skills is an important part of preparing students for thieiteaig futures
(Spires, Oliver, & Corn, 2012), but the purpose of this study was to assess the refationshi
between the use ofdéHaptops and student reading achievement, which will be explored more
fully in the next section.

Types of Use Correlated with High Reading Achievement

This study has produced compelling evidence that there is a correlation béte/egres
and frequencies of student laptop usage and reading achievement. Because ibfoeesdisg
achievement specifically, it meets the need for more research egplogiconnection between
laptop initiatives and student achievement described by Storz and Hoffman (20EH)as w
Suhr, Hernandez, Grimes, and Warschauer (2010). As expected based on thef ldeiatce
(Goodwin, 2011), some teachers and some departments have more fully integratadpise la
than others, and students are using the laptops in many different ways. Bleesedmtings
are correlated with individual student’s reported usage types and frequericegshan distriet
wide or school-wide achievement levels, they also meet the need for new stsdioia

individual student usage in order to more clearly discern the relationship beaptsnuse and
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student achievement identified by Silvernail and University of Southern Maine)(@80&ll as
Spires, Oliver, and Corn (2012).

There were three independent variables which positively correlated withgeadin
achievement at a statistically significant lev€lorrelation is not proof of causation, and these
findings should not be gersdized to indicate that there is a cause and effect relationship
between any particular type of laptop usage agt br low reading achievement. However,
there were significant positive correlations with three of the independeabless;i and one of
them was accessing math resources. This is an interesting finding batkebeth and
reading are often considered discrete skills and because math classes aetbeolefist likely
of all four content areas to incorporate the laptops into classroom instruction rambled his
finding indicates that the ability to find and access math help online is clokgdreo the
ability to read and comprehend the kinds of complex materials that show up on the MAB readin
test. It may be valuable for matmathers to explore ways of encouraging students to use laptops
for learning purposes even in that traditionally logage content area.

The most beneficial use of the laptops in promoting student reading achievemerd appear
to be in their use for doing homework. This supports the findings of Jett (2013), Kay (2010), and
Shapley et al.2010) which indicate that using the laptops at home is one of the best indicators of
student achievement. Professional educators with specific learning target&l can design
homework assignments which promote the development of reading skills, while other non-
teacherdirected activities are not likely to promote strong reading skills and mayladtaam
the development of reading skills by distracting students feamming. It seems unlikely based
on this data that simply giving high school students laptops to use in an undirected and unguided

way will promote the development of strong reading skills. Technology alone is raotsver,
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but using technology in ways specifically designed by professional teaochgromote student
achievement is.
Types of Use Correlated with Low Reading Achievement

Most types of laptop usage were negatively correlated with reading acleliveihese
include playinggames, sociatetworking, contributing to online databases, and reading about
celebrities, bands, people, or spofterefore jf teachers, parents, students, and others are
interested in improving reading achievement, these types of activities shosilodl\ypbe
curtailed or reduced, particularly when they compete with or take away frormstadming
opportunities.

Based on the correlation statistics it seems that even activities which involve argnific
amounts of online reading are not necessarily conducive to high reading achievBeeiing
about sports, bands, or celebrities, or reading social networking posts, blogs, or othef type
online content is negatively correlated with reading achievement. Some otlseottypading,
such as reading internatial or political news or reading messages, although not negatively
correlated, was not significantly positive either. Even activities sucbnagicting research and
analyzing information were not positively correlated with reading achiengralthought is not
clear based on these findings what subjects or interests the students achingsaad
analyzing. This could mean that students are researching and analyzingttimgs how to
play an instrument, how to play certain games, or other subjects which might be cotmlucive
learning things the students are interested in, but which are not likely to produceimdne
gains on the MAP reading tesflthough collaborative learning has beented as a potentially
positive indicator of student achievement (Goodwin, 2011) collaborating with peers frem ot

schools was significantly negatively correlated with readicigevement. Qllaborating with
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peers at the same school wasmegatively correlatedutit was not positively correlated with
high reading achievemeast a statistically significant leveither. Reading for specific academic
purposes, as one does when doing homework, appears to be a much more significant indicator of
high reading achievement than the kinds of generalized reading found most frequently on the
Internet.
In-class Use of Laptopsnd Reading Achievement

One surprising finding was that the usage of laptops in social studies classga#sely
correlated with reading achievemeito other statistically significamorrelations betweendin
class use anckading achievement were identifiedhis indicates that the use of laptops for
learning purposes does not appear to be positively correlated with high levels of stadeng
achievement, and in some cases may be negatively correlated with reading achieVément
may explain the mixecdesults of past studies in establishing a correlation between laptop
programs and student reading achievement identified in the review of liteeawitddyer,
2011) and may also explain the lack of statistically significant correlations betlaptop
programs and reading achievement identified in the recent meta-analygi®opfdaudies and
student achieveme@@heng et al, 2016). The findings of this study appear to support the claim
that the use of laptops for classroom learning, in and of itself, does not promote stadiegt re
achievement.
Predicting Low Reading Achievement

There were a large number of types of laptop usage which were negativelgtedrrel
with reading achievement. The students have had access to their-gistrided laptops for
four or five years, and the vast majority (97%) of them have at leastlateneetaccess at

home. Therefore, the ways in which they use computers are likely to have a skatingship

123



with their overall reading achievement, and this study supports that claim. Stwtergpend
time contributing to online databases (participant-generated websités)jngavideos, writing
blogs, comments, or posts on web sites, social networking, playing games, and gukigzin
are significantly more likgito have lower reading achievement. The combination of these
activities contributed to 15% of students’ overall reading achievement sgoragtically as well
as statistically significant effect. To the extent that these kinds of activittesctigudents from
completing homework or learning in class, they are likely to be even more @sirto student
achievement.

Although computers can be powerful learning tools, it is clear that the typesgef aie
not at all equal. Parents, teacharsj others who have an interest in promoting strong reading
skills should discourage or limit student participation in those types of activitieg 0
particularly if they begin to interfere with the completion of homewo
Predicting High Reading Achievement

The only thredypes of laptop usage which were significantly correlatéh reading
achievement werdoing homework, outside of class learniagg accessing math resourcés.
the final multiple regression model, however, finding math resowassot a significant
contributor in predicting reading achievement, and outside learning was foundighlye
intercorrelated witldoing homework. This finding indicates that the best way to promote high
reading achievement is through the use of teldgy in focused and specific ways which are
designed by professional educators to promote student learning. Education prdéegsiona
understand the reading levels and learning needs of their students can prepasigancas

which will target thoseeeds and produce the most desirable results.
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Other types of laptop usage were not significantly correlated with haglnige
achievement but did appear to have a small positive effect on student achievement. These
include reading political or inteational news, reading online messages, and collaborating with
peers from the same scho@verall the model predicted 11% of student reading achievement
scores, and the other four variables together accounted for less than 1% oélthdttistmeans
that while these activities are not detrimental, and shouldew#ssarilyoe discouraged or
limited by educators desirous of promoting reading achievement, they areehobi
themselves to contribute sigméintly to student reading achievement
Resources and Skills Which Promote Teacher Use of Laptops

The qualitative interviews of teachers at the school provided valuable insights from
which some conclusions can be draviine interviews revealed multiple benefits and
opportunities which the laptop program provides for teachers and students at the saleool. O
important benefit was preparation of students for the state standardized kestg et al(2013)
has argued that paper and pencil tests are not a good match forfiveemagntury learnersnd
the movement to online test formats may be a positive development. However, the ohath tea
in particular argued that the format of online tests in math can be difficulufbergs, which
means that having students practice typing math worktremagspotential benefit of the laptop
program.

The teachers also mentioned the development of job skills, college skills, and thesi
digital divide for students. This shows the importance role teachers fegbtibyesiglay in
helping to prepare students for the unigue requirements of the twenty-firstyosotid in
which students live, a sentiment mentioned frequently in the litergBorg, 2006

Chandrasekhar, 20pBriedman, 2007; Sauers, 2012; Spires, Oliver, & Corn, 2012; Greenwood,

125



2007;Warschauer2006). One final benefit of the laptop program mentioned by two of the
teachers is the benefits for student organization, which also echoes findingsterahe¢ that
laptops can benefit the development of student organizational skills (Carraher, 201#4; Hoye
2011) Based on these findings, the researcher concludes that teachers do percéoansig
benefits of the laptop program, and that those benefits meet clearly definedoueedis the
research literature.

One key theme which emerged from the qualitative interviews was the imporfance o
perseverance in bringing the laptops into the learning environment. Previous Bawdeshown
that teachers may have difficulty implementing a laptop program effectivétgiinclassrooms
(Storz & Hoffman, 2013), that teachers’ ability to do so is a key factor in thessuacéilure of
such programs (Jones, 2013), and that commitarehipersistence are vital for successful
integration(Nielson, Miller, & Hoban, 2015) The qualitatie findings of this study confirmed
that integrating the laptops can be difficult, thke@nsuming, and confusing for teachers,
particularly at first, but that through perseverance, and seeking out tecguppairt,
professional development opportunities, and developing classroom routines, ultimately
successful integration can be achieved.

The final theme which emerged from the qualitative analysis was the importance of
professional development for teachers when adopting #oemee laptop programThere is
broad consensus in the literature that high quality professional developmentitpaiang
teachers is one of the most important factors in the success otaa@melaptop initiative
(Abell Foundation, 2008; Alberta Education, 2010; Blackley & Walker, 2015; Hoyer, 2011;
Klieger et al., 2010; Lindqvist, 2015; Pack, 2013; Pogany, 2009; Storz & Hoffman, 2013; Topper

& Lancaster, 2013; Warschauer et al., 2014; Zheng et al., 2016). The two teachezpavtsal r
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the most success in integrating thetégos into their classroom instruction both reported that they
had participated in extensive professional development beyond the initial trairiieg both
reported that the professional development opportunities provided by the district had helped
themto integrate the laptops into their instruction. The opportunities provided by thetdistric
appear to meet the need for ongoing professional development beyomehematial trainings
identified by multiple sources in the literatydones, 201 lumner, 2012; Topper &
Lancaster, 201,3Neber, 2012). One teacher also mentioned that she had taken advantage of
tech support in the building, which enabled her to get additional help while she was
implementing the ideas she learned in her training, an aspiatning that was emphasized by
Klieger et al. 2010). The findings of this study add further evidence to support the claim that
ongoing professional development is a key aspect of the successful integratioric@boae-
laptops into the teaching akehrning process.
Barriers and Obstacles to Teacher Use of Laptops

There were multiples barriers and obstacles to the use of the laptop identifesdtgrs
in the qualitative interviews. One teacher in particular reported that she diceribeudaptops in
her classroom on a daily basis and reported that other teachers in the depadthtdr@gmsven
less often, perhaps never. She also reported that she did not find the initial professional
development training provided by the district to be applicable to her particutenutwm area,
and did not report having attended any additional trainings. The literature providesnatidi
gualitative evidence that she is not alone in this experience. Beeson et al. (20144 riaodrt
many teachers have found technology training to be irrelevant to their aessabdm wrk,
and others have argued that technology trainings should be content area Gloe@s, 2013;

Klieger et al., 2010; McKeeman, 2008) and focused on the needs of individual t€bictiets
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Hord, 2001) It may be that there are inherent barriers ¢ouge of laptops in math classes, as
reported earlier in these findings. However, the fact that this teachevdratidome ways to
integrate the laptops, particularly in preparing students for collegedeuedework and online
standardized tests, dogovide some evidence that there are ways for math teachers to integrate
laptops that not all teachers at the school appear to be taking advantage of. Thimmay be
potential opportunity for professional development programs specific to matieteaandhe

use of the computers in math class is clearly an issue that school distlistshaols should

consider when adopting a oteene laptop program.

The finding that teachers appear to be more reluctant to assign homework to below
gradelevel studerd indicates that teachers argng the laptops in different ways with different
ability levels of students. This supports the findings of McKeeman (2008) that althouti one
one programs can help to provide equal access to technology, it is not degutiranthey will
be used in equal ways among all student demographics. Combined with the findings that the
interviews revealed concerns regarding the impact of a lack of accesg-iatWWiome on
students, the findings of this study have potential implications for schools who dedosd the
digital divide, an issue that will be addressed in more detail in the comparatioa £é¢his
chapter.

One teacher advocated for systemic solutions to the lack of equal accesstertiet |
outside of the school, including funding access for iogeme familiesand increased awareness
of the issue on the part of teachelter call for equal access for all students echoes the
sentiments of Nielson, Miller, and Hoban (2015), who argue that the lack alfsmpess to the
Internet at home is a social justice issue which creates disparities for ecalhodisadvantaged

studentsand Warschauer et al. (2014) who argue that a lack of Internet access at Aaome is
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barrier to full digital participation for dislwantaged students. Another teacher contributed some
valuable potential solutions students, teachers, and schools could pursue, including providing
access to materials at school that could be completed at home vtteonétaccess, and

providing opportunities such as study halls and off hours for students to complete laptop-
dependent homework while still at school, a finding which supports th&3eamidrasekhar

(2009). It is clear that any district pursuing a laptop program must consigetovensus

equality of access for students who do not Haternetaccess at home.

One other consideration that came out of the qualitative data was access to switlvare
hardware. Districts must be cognizant of changes in software availalpititgccess for
teachers, and develop systems to ensure that teachers have access to the softmesd.tht is
also important that when installing hardware, schools and districts enduaé dt@ssrooms
have equal access to Wi, and that hardware is adequatelstalled and maintained in school
buildings. This supports the findings of other recent qualitative studies that techsigptions
or uneven classroom access to the Internet can be a significant barreeetiettive of
integration of laptops intthe learning processiqdgvist, 2015; Nielson, Miller, & Hoban,

2015.

The adoption of a laptop program presents new challenges for teachers, who must find
ways to manage the technology skillfully and effectively. Technical issuwshe process of
learning to use technology in new ways can result in the loss of class titieylady in the
early stages of adoption, a concern that was seen in all three teacher infemnewkich was
also reported ia recent qualitative study of a laptop initiat{dett, 2013). In addition, a recent
metaanalysis of empirical studies of laptop initiatives found that a lack of tesdhsipport and

fear of losing control in the classroom were a frequent cause of concern farseach
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incorporating laptops into their classroom instruction (Zheng et al., 2016). This gpidthe
why the benefits of laptop programs can take years to manifest (Abell, 2008) aanichisortant
consideration for districts considering the adoption of a laptop program.

The interviews also revealed significant attitudinal barriers to the adagtthe laptop
program. Solutions must be found to manage the issue of some students not being willing or
able to bring their laptops to class issue which is also mentioned in theeegch literature
(Lindgvist, 2015; Nielson, Miller, & Hoban, 2015). In additideachers themselves may have a
reluctance to use the laptops in their classes, particularly math teatioses content area
presents unique challenges when integrating the laptops, a finding that supponidinige tf
previous studies (Blackley & Walker, 2015; Burgad, 2008; Zuber & Anderson,.20h8&ke
findings also found that lack ofcomfort with potentially confusing new technology was a
barrier to successfitegration of the laptops, a finding that is also supported by the literature
(Larkin & Finger, 2011). Districts and schools must be cognizant of the challengdshokin
teachers and students will face when in the process of adopting a laptop program.
Comparisons BetweerQualitative and Quantitative Data

The qualitative interviews produced valuable findings which can be compared to the
guantitative data in order to achieve triangulatitins in this section that the strengths of the
mixed-methods dsign of this study become clear.

Internet access at home The quantitative statistics indicated that 11.5% of students at
the school did not have access to relidbternetconnectivity at home, although only 2.5%
reported that they had no Internet connectivity at all. However, even studentwave
access to the Internat home may still face barriers to accessing technology, particularly if there

is only one computer and there are multiple family members, as Hatakka et al.(@04.3)
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argued The fact that 73% of students reported using their laptops for homework every day or
most days is a strong indicator that many students have found the laptops useful, ewshdhose
have access to other computers. Pack (2013) has argued that |djatpesican
unintentionally marginalize students who lack access tinteenetby disadvantaging students
who are unable to access class materials at homé&yaads (2012)dentified this as an
important barrier to equal accesBhis belief was confirmed by one teacher who spoke out about
the problems she has seen many of her students face due to a lack of accesstodka Int
home, including problems with having to travel to locations whesznetis availablen order
to complete homework and an inability to turn in online assignments. Another teacher
mentioned that concerns about access impact his teaching strategies, dpeuificabw he
assigns homework. This shows that despite the quantitative evidencedeatstare still
completing homework without access, the numerical data does not tell the whalarstotlyere
are still barriers to equal access for those studenésdo not have reliable Interreatcess at
home.

The between groups comparison showed students without access to thieernetat
home were not significantly less likely to use their laptops for homework thanstaloents,
though their mean usage was slightly lower. This may be because they havdrktegdks for
using the laptops for homework which do not require them to accesgdhegetat home.One
teacher reported helping the students download assignments in class so thatbéhave to
access the Internet order to complete their homework. He also mentioned that students can
access the Intern&r homework duringheir study halls and off periods. Althougfe
guantitative evidencmdicates thathose students may be finding ways to use the laptop

computer to complete their homework, there is qualitative evedenmdicate that his might be
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placing an undue or unfair burden on them to find ways to accebgeahsetand complete their
homework, an argument which is also expressed by Nielson, Miller, and Hoban (2015 arhis
burden that is not shared by students uwnthrnetat home, and is an important issue regarding
equality of opportunity for all students, and the closing of the digital divide.

Use of Laptops in Math ClassesThe quantitative evidence indicated that math teachers
are far less likelyo use the laptops than teachers in other core curriculum areas, and the
gualitative evidence provided an explanation of that phenomenon. The unique attributes of
math, including the need to include symbols and other marks, make typing more ddficult
math students and teachessiile in other subject are#gping is often a faster way to complete
coursework Considering the evidence that standardized math tests are moving online, and that
colleges may be using computers more often in their math sldkgepoints to an important
need for additional professional development or other opportunities to help math teachers f
ways to integrate the laptops into their classrooms in order to prepare studentsétesis
and for their future college caework The unique needs of math teachers are a factor that
schools and districts should consider when adopting asaoee program.

Use of laptopsand reading achievement.One of the most significant findings in the
guantitative analysis was thating the laptop computers for homework and outside the
classroom learning was significantly correlated with reading aamiene This finding supports
the findings of Jett (2013), Kay (201@nd Shapley et af2010 which indicated that using
laptops outside the classroom is one of the best indicators of student achievihtante
teachers reported that they are less likely to assign homework which sdfeirese of the
laptops to their belowgradelevel classes. Therefore, some of the retetinyps between

homework and reading achievement could be due to ability grouping at the seltbtdacher
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decisions regarding assignments of homework, a valuable reminder that corredests not
necessarily indicate causation and that other factotd &actor in to the quantitative findings.
Combined with the evidence of correlations between low reading achievementiaitidsact

which potentially distract students from learning, however, there is stuishgnee pointing to

the conclusion that using the laptops for academic purposes, as opposeadtadamic games

and social networking, is strongly associated with high reading achieventestinding

provides evidence to support the conclusion that parents and teachers who want to promote high
reading achievement should encourage the use of the laptops for lepamntigylarly the

completion of homework, and discouragdimit the use of computefer games, social

networking, and other noacademic activities.

One of the most surprising findings in the quantitative analysis was that thethee of
laptops in Social Studies Classes was negatively correlated with reathiiegement and in
class use of the computers was sighificantlycorrelated with reading achievement in any of
theother content areas studied. This study, however, did not differentiate betweeretieadiff
ways thasstudents are using the laptops in their classrooms, which makes it inpéssib
determine whether specific types of usafithe laptops in class might berrelated withhigher
or lowerreading achievement. This is an area that deserves further study, as vetiussed in
the recommendations for further research section

Recommendations for Practice

Based on the findings of this study, some recomraimias for practice are offered

Schools and districts considering the adoption of atoimee laptop program should consider

several factors including the need for patience and perseverance, the needuaieadeq
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professional development and technical support, the need to guide student usage of the laptops
and the need to consider the challenges of students who lack Internet access at hom

The findings of the review of literature and the findings of this study glesaticate that
schools and districts who adopt a laptop initiative must do so withté&ynggoals in mind.
There will be a significant transition time, both for students and teacheirsy eddrich
adjustments to the learning process to facilitate the incorporation of the laptepplme. To
expect immediate achievement results to manifest in the first one or two yearnsitibtive
does not appear to be realistiBome teachers may take more time than others to adopt the
laptopsinto their instructional practiceand it is to b&@xpected that sonearly difficulties will
emerge through which teachers and students will have to persevergaiisigon is ultimately
going to be successful. Laptops are not a magic bullet that will produce immedidts; their
successful intagtion involves a fundamental shift in the teaching and learning process which
will require time and perseverance to achieve.

Another consideration which is important to consider is the need for adequate and
ongoing professional development and technical suppotéachers Technical issues which
are not anticipated are bound to emerge, and adjustments will be necessarytmemdare
equal access to \AHi, hardware, and software applications. Districts must be prepared to
respond to the needs oftders, because technical issues can otherwise prove to be an
insurmountable barrier to the integration of laptops into the learning process.riiRorthe
teachers must be adequately trained, not only when the laptop program is firstantpl&nbut
in an ongoing way which will enable individual teachers to develop the strategyesded in
order to achieve the successful integration of the laptops into the teaching amt)lpevoess.

There is overwhelming evidence at this point in time to suppertlaim that teachers cannot
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implement laptop programs on their own, that there is a significant learning outeadhers,
and that there is a need for ongoing professional development to facilitategt®a of a
laptop program. It is also essential that districts understand the need foripnafless
development tailored to the specific needs of individual teachers in individual ca@st a
One size fits all trainings are not likely to produce the desired results. Sonmergeyps, such
as mah, will need specialized professional development designed to help teachersamadibest
unique challenges of using computers for math work, and to prepare students for castputeri
assessments, and computer-based college coursework in their futung teBeber will have a
different level of technical expertise and unique needs, therefore group tsashmgjd also be
supplemented by individual technical support from knowledgeable and skilled individuals who
can be resources for teachers as theyhauidkeas learned in professional development into
practice.

Simply providing computers for student use is not likely to promote student achievement
by itself. This study supports previous findings which indicate that students mustéee tp
use theaptops in ways which support the academic goals of a school or district that isgdopti
laptop program. If students use the laptops to social network, play games, or paiticgher
non-academic activities the computers could have the oppodite desired effect. Students
who become distracted by the entertainment and socializing functions of casrgretékely to
have their learning undermined rather than enhanced by the laptops. The bestheskptufds
are for homework and learning purposes. Other uses should be discouraged and/or blocked
when possible by filters and other measures. Laptops that are provided to studeatsifoy |

should be viewed as tools, not as toys, if they are expected to enhance the learesgy proc
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One final consideration for practice when implementing a laptop initiative is the
consideration of students who lack Wiaccess at home. Closing the digital divide is an
important aspect of a successful laptop initiative, and there is signifmdenee to support the
claim that students who lack such access at home are put at a unique disadvargageddom
students with access. The ability to use the laptops away from school for homediork a
studying is an important aspect of a doe@ne initiative, araspect that separates from the
computer-lab model of providing computers for student use only at school. Partioulayhy
of the correlation with the use of the laptops for homework and reading achievement found in
this study, it is imperative thatl students are able to take full advantage of the laptops for
learning. Strategies such as using theRnNaccess at school in order to download assignments
before taking them home and providing study halls or other opportunities for students to
complee homework on the school-provided Wicanhelp to alleviate this problem. Districts
may also consider pursuing programs which could provide solutions to the accesBi@tWi-
home through other means such as grants, funding, and community access programs.

As more and more districts and schools adopttorae laptop programs, an
understanding of the characteristics of a successful laptop program isaessantply
providing computers to all students is not, in and of itself, enough to ensure that the prdlgram
adequately meet the needs of tweftst century teachers and learners.

Recommendations for Further Research

More information is needed about the impact of using laptops in class and reading
achievement. This study yielded important findings regarding the speea students should
best use their laptops outside of class because it was designed to assessfithe/aps in

which students were using their laptops outside of class, rather than merslyingetheir
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overall quantity of laptop usage. However, the findings that using the laptopssmeee not
correlated with reading achievement indicate that more information is neeslédtadspecific
waysin which students are using the laptops in class in order to determine whether zes ty
usage are correlated witiigher or lower reading achievemert.study similar to this one
designed to assess the specific types of activities which are being dons,inatlé provide
valuable information, and shed more light on the specific typesaé&gs- activities whit are
correlated with both high and low reading achievement.
Final Thoughts

A generation of students who have never known a world without computers and the
Internet is a generation for whom the integration of technology into the learoicgspris not
only valuable, but perhaps necessakg.the education system adjusts to this new reality, rapid
changes requira thorough understanding of how technology can be successfully integrated into
the teaching and learning process. This study, by looking clas#dlg ways in which teachers
and students are using laptop computers as part of ddamgand successful laptop initiative,
has sought to add to our understanding of technologies’ role in education. It is cldarthat t
are no easy answers, but that even in this quickly evolving field of study we argrpekijress
in understanding the barriers and opportunities that such programs create for stadients
teachers, and the complex role that technology plays in the promotion of student aehtevem
The days in which educators could dismiss technology as inessential or periphiggdearning
process are long gone. As ubiquitous computers and the rise of technology has teahstorm
world, it has also transformed how students write, research, communicatezepwalk, and
play. And perhaps even more importantly for educators, it has transformed lydhinkeand

how they learn. The more we understand about those changes, the better positibfirvae wil
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ourselves in as we continue to wookmeet the needs of a generation unlike any that has come
before. It can be seen as an overwhelmingly scary and sudden dramatic chahgantalso
be seen as a great adventure into a future that holds nothing if it doesn’'t holdazeand

greatersurprises. It is in the spirit of that adventure that | offer this dissmrtati
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Appendix A

Consent to Participate in a Research Study
Colorado State University

TITLE OF STUDY: One-to-one Laptops in a Public Secondary School:
Teachers’ Usage and the Impaabn Achievement

PRINCIPAL INVESTIGATOR: Gene Gloeckner, Ph.D., Professor, School of Education, Colorado State
University

CO-PRINCIPAL INVESTIGATOR: E. Jason Clarke, Doctoral Candidate, School of Education, Colorado
State University

WHY AM | BEING INVITED TO TAKE PART IN THIS RESEARCH? As a teacher at FCHS you have
been a part of the laptop initiative which has provided 24-hour access to a laptop computer for each
student and teacher at your school. The impact that this program has had on your beliefs about the role
of technology in teaching and learning, your teaching practices, and the use of technology in the
classroom is of interest to many education professionals who want to understand how laptop programs
impact students and teachers in our schools.

WHO IS DOING THE STUDY? This study is being conducted by E. Jason Clarke, doctoral candidate at
Colorado State University under the supervision of his advisor, Professor Gene Gloeckner from the
Department of Education at Colorado State University.

WHAT IS THE PURPOSE OF THIS STUDY? The purpose of this study is to determine what impact (if
any) the laptop program has had on you and your students and your individual classroom.

WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT LAST? We will be
analyzing data from an interview that we conduct with you in order to assess the impact of the program
on your classroom. The interview will take place at your school or location that is convenient for you and
may take from 1-2 hours to complete, depending on the length of your answers and your willingness to
share your ideas. You have the right to end the interview at any time.

WHAT WILL | BE ASKED TO DO? In a one-on-one interview you will be asked questions about the
laptop program. We ask that you respond honestly and thoroughly so that we can accurately assess your
experience and perceptions of the program. With your permission, the interview will be audiotaped and
transcribed by the Co-Principal Investigator, Jason Clarke.

ARE THERE REASONS WHY | SHOULD NOT TAKE PART IN THIS STUDY? If you are not willing to
respond to the questions or do not feel comfortable responding to the questions you may choose not to
participate in the study.

WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?

» You are asked to dedicate your time (The interview contains approximately 17 questions) and to be
honest about your experiences, which may pose a risk of discomfort to you. If you are not comfortable
talking about your experiences in the laptop program then you are more likely to experience discomfort
in responding to the interview questions. If for any reason you feel the need to discuss this study
and/or its impact on you, our students, or our school with an administrator or counselor you have the
right to do so.

» Itis not possible to identify all potential risks in research procedures, but the researcher(s) have taken
reasonable safeguards to minimize any known and potential but unknown, risks.
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ARE THERE ANY BENEFITS FROM TAKING PART IN THIS STUDY? There are no benefits to
participating in this study to you personally. Developing a greater understanding of the impact of laptop
programs, however, may contribute beneficial findings to the field of education and may be used to help
guide education leaders who are developing or organizing the implementation of such programs in the
future as well as educators who are participating in technology initiatives.

DO I HAVE TO TAKE PART IN THE STUDY? Your participation in this research is voluntary. If you
decide to participate in the study, you may withdraw your consent and stop participating at any time
without penalty or loss of benefits to which you are otherwise entitled.

WHO WILL SEE THE INFORMATION THAT | GIVE? We will keep private all research records that
identify you, to the extent allowed by law. Your real name will not be used in any published research
based on this study, nor will any identifying characteristics such as your age, gender, or department be
used in any publications based on this research. We may publish the results of this study; however, we
will keep your name and other identifying information private. You should know, however, that there are
some circumstances in which we may have to show your information to other people. For example, the law
may require us to show your information to a court OR to tell authorities if we believe you have abused a
child, or you pose a danger to yourself or someone else. We may also be asked to share the research files
with the CSU Institutional Review Board for auditing purposes.

WHAT ELSE DO | NEED TO KNOW?

The researchers would like to audiotape your interview to be sure that your comments are accurately
recorded. Only our research team will have access to the audiotapes, and they will be destroyed when
they have been transcribed. Do you give the researchers permission to audiotape your interview? Please
initial next to your choice below.

[] Yes, I agree to be digitally recorded (initials)
[J No, do not audiotape my interview (initials)

WHAT IF | HAVE QUESTIONS?

Before you decide whether to accept this invitation to take part in the study, please ask any questions that
might come to mind now. Later, if you have questions about the study, you can contact the investigator, E.
Jason Clarke at Jason.clarke@colostate.edu or Professor Gloeckner at Gene.Gloeckner@colostate.edu. If
you have any questions about your rights as a volunteer in this research, contact the CSU Institutional
Review Board at 970-491-1553. We will give you a copy of this consent form to take with you.

Your signature acknowledges that you have read the information stated and willingly sign this consent
form. Your signature also acknowledges that you have received, on the date signed, a copy of this
document containing 2 pages.

Signature of person agreeing to take part in the study Date

Printed name of person agreeing to take part in the study

E. Jason Clarke
Name of person providing information to participant Date

Signature of Research Staff
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Appendix B

Teachelnterview Protocol

. How often do you use the laptops in your classroom?

. Are there some classes, grade levels, or ability levels for which you usetibesl more
or less often?

. Do you think you use them more or less often than other teachers?

. Why do you think you use them more than or don’t use them as much as other teachers?
. What kinds of things do you use the laptops for in class?

. Have you faced angroblems or challenges irying to use the laptops in yodklassroom
to promote student learning?

. Have you observed any benefits to student learning or achievement when using the
laptops in your classroom?

. What PD or trainings have you received to help you use the laptops? Hotwefieas
that training?

. What characteristics do you think would have made the training more effective?

157



Appendix C

Parental Consent to Participate in Student Survey

Professor Gene Gloeckner, Principal Investigator
E. Jason Clarke, GBrincipallnvestigator
Colorado State University

Because your student has been provided a laptop by the school digtriztye selected him or her to participate in
a study of how often the laptops are being used by students and teachesamfogrelated purposes and whether
that use has had an effect on student achievement.

Your student will be asked to take afnute survey during class time to answer five questions about how he or
she uses the district provided laptop computer for learning. Youmstsigarticipation in this study is completely
voluntary, and if you do not wish for your student to participate heeowshnot be penalized in any way.

However, this information may be helpful to us in understanding ham tifie laptops are being used by students
and faculty here at FCHS and whether they are improving student achievérhaninformation is important both
for understanding this laptop program and for analyzing whether similgrgms should be implemented in the
future, either here at FCHS or at other schools around the country.

We may publish the results of this study; however, we will keep stogient’'s name and other identifying
information private to the extent allowed by law. Only the combinedtssiam all students wilbe reported. Your
student’s name and identifying characteristics will not be used inwiisiped research based on this study. You
should know, however, that there are some circumstances in whittaykave to show your student’s information
to other people. For example, the law may require us to show youmatfon to a court OR to tell authorities if we
believe he or she poses a danger to him or herself or someone else.

You have the right to stop your student from taking the survey by signingtmding this opbut form, or by
emailing the researcher with a request teapt Your student will also he informed that he or she has the right to
skip any questions that he or she feels uncomfortable with or that he does not wish to respond to. Upon
completing this survey your student’s participation in this reseaudy svill be concluded, and no additional
surveys, interviews, or any other follawp activities will be requested of him or her.

If you have questions about this study yaun contact the investigator, E. Jason Clarke at
Jason.clarke@colostate.edu or by calling him at48®8180, or you can contact Professor Gloeckner at
Gene.Gloeckner@colostate.edu. If you have any questions abowtydent’s rights as a volunteerthis research,
contact the CSU Institutional Review Board at RICRO_IRB@mail.colosthte976491-1553.

If you agree to allow your student to participate in the study by compligtérl5minute survey during his or her
English class, you do not needperd to this request. If you do not wish for your student to participatgatdhe
researcher at 97488-8180; Jason.Clarke@colostate.edu on or before , 2016, and request that your
student not participate.

Thank you!

Jason Clarke

Doctord Candidate & CePrincipal Investigator
Colorado State University

Gene Gloeckner, Ph.D.

Professor and Principal Investigator

School of Education

Colorado State University
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Appendix D
Student Consent to Participate in Student Survey

Professor Gen€loeckner, Principal Investigator
E. Jason Clarke, GBrincipal Investigator
Colorado State University

| am a researcher from Colorado State University. We are studying the lapgognpiat your school
district. Because you are a student at FCHS, awd heen issued a laptop by the school district, we have
selected you to participate in a study of how often the laptops are being useddnyssand teachers for
learningrelated purposes and whether that use has had an effect on student achievement.

You are invited to take a survey that will take about 15 minutes during fgmsrtane. Your

participation in this study is completely voluntary, and if you do not wish to ipaaticyou will not be
penalized in any way. However, this information will be very useful ta usderstanding how often the
laptops are being used by students and faculty here at FCHS and whethes theyaving student
achievement. This information is important both for understandindgibtisp program and for analyzing
whether similar programs should be implemented in the future, eitteeohat other schools around the
country.

We will keep private all survey results that identify you, to thergxablowed by law. We may publish

the results of this study; howevere will keep your name and other identifying information private. You
will not be identified in any written materials published by the resdasrh. When we share the results
of the study, we will share the combined results from all students. You showdhmweever, that there
are some circumstances in which we may have to show your information to apler. p®r example,

the law may require us to show your information to a court OR to tell aigisdfitve believe you pose a
danger to yourself or someone else. If for any reason you feel the neechtooiatithe study or its

impact on you as a student you have the right to discuss it with your counseloragber ter an
administrator. If you feel sick or unwell at any time and need to sesctiool nurse, please excuse
yourself and do so. Please get a nurse’s pass from your teacher before yotigeasile.

You have the right to stop taking the survey and/or to skip any questions thatlyucf@afortable with
or that you do not wish to respond to. Upon completing this survey your participatiis iesearch
study will be concluded, and no additional surveys, interviews, or any othewigll activities will be
requested of you.

If you have any questions, please ask now. If you have any questions about yoasraghtdunteer in
this research, please contact the CSU Institutional Review Board-40971653.

If you agree to participate in the study please click the “I agre@dbelow to begin the survey. If you
donot wish to participate, simply exit from this page at this time.

Thank you!
Jason Clarke

Doctoral Student
Colorado State University
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Appendix E
Student Survey — Administered on Google Forms

. How often do you use your PSD provided laptop for learning purposes outside of the
classroom?
(Note: "Learning" doesn't have to be school-related. It can include anydinspend
reading on your computer, finding facts, searching for information,emimg with
experts, exploring a topic you are interested in, writing, sharing ideas andatifan,
collaborating with others creatively, OR doing homework or school-related work)

a. Every Day
b. Most Days
c. Sometimes
d. Rarely
e. Never

. Do you havdnternetaccess tshome?

a. Yes

b. | had access sometimes (i.e. it was very slow or unreliable)
c. No

. If you have access to one or more computers other than your PSD provided laptop
(including a smart phone, smart TV, iPad, desktop, laptop, or other device) how often do
you use non-PSD provided computers for learning purposes?

a. Every Day
b. Most Days
c. Sometimes
d. Rarely
e. Never

. How often do you use your PSD provided laptop for learning during class time in your
English language arts class?

a. Every Day
b. Most Days
c. Sometimes
d. Rarely
e. Never

. How often do you use your PSD provided laptop for learning in your science class?
a. Every Day

b. Most Days
c. Sometimes
d. Rarely

e. Never
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. How often do you use your PSD provided laptop for learning in your social studiés class

a.

b
c
d.
e

Every Day

. Most Days
. Sometimes

Rarely

. Never

. How often do you use your PSD provided laptop for learning in your math class?

a.

b
c
d.
e

Every Day

. Most Days
. Sometimes

Rarely

. Never

. On a scale of 0 - 4, how often do you use your laptop for each of the following activities?
4 = Every Day; 3= Most Days; 2 = Sometimes; 1 = Rarely; 0 = Never

~oQoo0 oW

Q@

—

CTVWSQeTOS3ITR

Doing Homework

Creative Writing

Writing Blogs, Comments, or Posts oebgitesor apps

Conducting Research

Analyzing Dataor Information

Contributing Research, Data, or Information to Online Databases (i.e. Wikjpedi
Guitar Tab Archive, MobyGames, GameRankings, Intévimtie Database, etc.)
Collaborating with peers from FCHS on creative or intellectual projects
Collaborating with peers from outside FCHS on creative or intellectual projects
Connectingwith expertdi.e. retweeting, @tagging, posting comments on
YouTube or Instagram, liking or re-postireic.)

Connecting with celebritie@.e. retweeting@tagging, posting comments on
YouTube or Instagram, liking or re-posting, etc.)

Accessing MattlResources

Reading Political or International News

. Reading Sports News

Reading About People/Bands/Actors/Artists

Watching Videos

Playing Mult-Player Online Games

Playing SinglePlayer Games

Social Networking witHriends (Snapchat, Instagram, Twittemterest, etc.)
Social Networking witHamily (Snapchat, Instagram, Twitter, Pinterest, etc.)
Reading Email, Text Messages, or Social Networking Messages

Other
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Appendix F
Student Participant Recruitment Script

Professor Gene Gloeckner, Principal Investigator
E. Jason Clarke, CBrincipal Investigator
Colorado State University

Hello, my name is Mr. Clarke and | am an English teacher here at Fort Gttjims
School. | am also a student at Colorado State University where | am in a bjpigran
studying education science. As part of my program | am doing a reseaj@tt pbout the
laptop program here at FCHS. | am interested in finding out how you use your laptops f
learning, both in class and out of class and how often you use yoigtdsstned laptop for
learning purposes.

For the purposes of this study | am defining learning very broadly. Learmirgeca
something you are doing for school, like homework or classwork, but it could also bedearnin
you are doing on your own, such as looking up information, communicating or collaborating
with others, creating online content such as posts or comments, pretty much anyingaot
playing non-learning games or watching non-informational videos.

In order to find out how you use your laptops | need your help, so your teacher has been
kind enough to give me a few minutes to conduct a survey. This survey will siskpiyhat
you use your laptop for and how often you use it for learning purposes.

| may publish the results of thitugly, but if | do your name or personal information
won't be identifiable in any way. | will report only statistical averages, notighehl students’
data. Your parents have also been contacted about this study, and should have given their
consent for you to participate. If for any reason you don't think your parents woulgovatt
take this survey, or if you know that they have not given their consent for you tapadetigou
should not take the survey at this time.

If you are willing to partigate in this study, go to the website and read the
information you find there. If you still want to participate, click “I agraatl answer the
guestions as honestly and accurately as you can. If you don’t understand a qeesticee fo
raise your hand and ask me to explain it. If you aren’t sure about exactly how mugtotime
spend on any given activity, just make your best guess. If you don’t have any idea How muc
time you spend on any given activity, just leave that question blank. If you don’toneamgwer
a question, you don’t have to. You can quit taking the survey at any time and you won’t get in
trouble or lose any points for this class.

Any guestions? Then if you want to take the survey, go ahead and access the web sit
now.
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Appendix G

Letter of Approval to Conduct the Study from Poudre School District

»

POUDRE
SCHOOL
DISTRICT

3/11/16
Dr. Gloeckrer andJasorClark,

Pleag consider this documert asformal approvéa for you to corduct research within Powdre School Distict
(PSD)basdon your appication materids orignally received3/13/16 Resarc project name:*One-to-one
Laptgpsin aPublic Secondary School: Usageand the Impacton Achievement.”

* Dateof project: BetweenMarch 2016 and Juine 2016 (If additiona time isneedé to complet the study
pleasenotify mevia email).

* | would like toadd two canditions: 1) It isrequesedthatthe researcher provide PSDanelectroric copy
of the projed sumnary atthe erd of the prgject,and?2) if youdeddeto submit anarticlefor publication,
pleaseprovide anelectroric verson of the article toPSD whenconpleted.

* Priority consideration for future resarchpartrerships with P will be given toindividual reserchers
thathavea denondratedtrackrecad of submittingfi nal reports for PSDconsideration.

* Pleasdeelfreeto usethis emailin your correspndentwith PSDschods andpersanel regarding this
research project.

This approvd letter signifies that you havesucessfuly met all PD criteria for conduding research wthin PSD.
Approval from building principalswhere reseach activities mayoccuris alsoneededprior to beginning researh
adivities atary paricular P schod. Providing principd(s) with a cqy of this letter isanimportant stepin your
communication with principals,but plessekeepin mind that principalshavethe right to refuse to paticipae in
ary proposal resarch ativities tat involve the students, teaders, or facilities tha they are responsike for.
Furthermoreaprindpd or the superintadert of P may exercise theiright of refusa atarny point during the
implemertation of an athorized research proposd. The district andits schools maynotbedirectly or indirectly
identified in ary publishedmaterid related toyour resarchunlessspedfically authoized inadvane ard in
writing bythe sypelintendert of Poude SchoolDistrict.

Thank you for considering PoudreSchool District asaresearch patner. Pleasefed free to catad meif you hawe
ary questons, and look forward to reading your findings.
T Lumper Sk

Dwayne Schmitz, Ph.D. | Director of Reseorch and Eveluation

D

970-490-3693
dschmitz@psdschools org

What would you do if you knew you would not fail?

2407 LaPortAvenue- Fort Cdlins, CO 805212297 - (970)482-7420
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Appendix H

Letter of Permission to Conduct the Study from FCHS Principal

FORT COLLINS HIGH SCHOOL

3400 Lambkin Way
Fort Collins, CO 80525-5727
(970) 488-8021
Fax (9700 488-8008

Mark Eversole

Fort Collins High School
3400 Lambkin Way

Fort Collins, CO 80525

To Dwayne Schmitz:

I have spoken with Jason Clarke regarding his proposal to conduct research here at Fort Collins
High School. I hereby grant him permission to conduct the study for his dissertation project as
part of his doctoral program at Colorado State University. He has my permission to interview
teachers who agree to participate in his study and to survey students in the 9" and 10™ grade
using the survey instrument which he has shared with me.

I understand that this will take 10-15 minutes of class time and he has assured me that
participation will be voluntary for both teachers and students, and that he will obtain written
consent from both groups of participants. He has also assured me that he will seek parental
consent through an opt-out letter that will be sent to parents by email in advance of the survey
date, informing them of the nature of the study and seeking their consent for their student to
participate.

My approval is contingent upon approval by your office and the approval of the Human Subjects
Institutional Review Board at Colorado State University.

Thank you,

Crarsol—

Mark Eversole
Principal
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Appendix |

Letter of Approval to Conduct the Study from the
Colorado Stat&niversity Institutional Review Board

NOTICE OF APPROVAL FOR HUMAN RESEARCH

DATE: May 03, 2016

TO: Gloeckner, Gene, 1588 School of Education

Clarke, Jason, 1588 School of Education, Kamberelis, George, 1588 School of Education
FROM: Swiss, EvelynCSU IRB 2

PROTOCOL TITLE: Oneto-one Laptops in a Public Secondary School: Usage and the Impact
on Achievement

FUNDING SOURCENONE

PROTOCOL NUMBER:16-6496HH

APPROVAL PERIOD: Approval Date: May 02, 2016 Expiration Date: March 28, 2017

The CSU Institutnal Review Board (IRB) for the protection of human subjects has reviewed
the protocol entitled: Onts-one Laptops in a Public Secondary School: Usage and the Impact
on Achievement. The project has been approved for the procedures and subjectsddesitré
protocol. This protocol must be reviewed for renewal on a yearly basis for as litvegrasearch
remains active. Should the protocol not be renewed before expiration, all activisesease

until the protocol has been reviewed.

Important Reminder: If you will consent your participants with a signedecwmm®cument, it is

your responsibility to use the consent form that has been finalized and uploaded intoghé cons
section of eProtocol by the IRB coordinators. Failure to use the finalized comseravailable

to you in eProtocol is a reportable protocol violation.

If approval did not accompany a proposal when it was submitted to a sponsor, it is the PI'
responsibility to provide the sponsor with the approval notice.

This approval is issued under Colorado State University's Federal Wide AssR0ano&47

with the Office for Human Research Protections (OHRP). If you have asjianuseregarding
your obligations under CSU's Assurance, please do not hesitate to contact us.

Please direcany questions about the IRB's actions on this project to: IRB Office - (970) 491-
1553; RICRO_IRB@mail.Colostate.edu

Evelyn Swiss, Senior IRB Coordinator - (970) 491-1381; Evelyn.Swiss@Colostate.edu

Tammy FeltoANoyle, Assistant IRB Coordinater(970) 491-1655; Tammy.Felton-
Noyle@Colostate.edu

é_}d\«\\, SL isS

Swiss, Evelyn
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Approval is to recruit up to 750 participants with the approved recruitment, paremitdptter,
and student assent. Because of the nature of this research, it will not be necestsaiyg &

signed consent form. However, all subjects must receive a copy of the approvel@tterer he
requirement of documentation of a consent form is waived under § _ _.117(c)(2). The

requirement to obtain signed parental permission has been waived under § _ .45 CFR 46.408(c)

Approval Period: May 02, 2016 through March 28, 2017

IRB Number: 00000202

Page: 2
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Appendix J

Consent to Participate in a Research Study
Colorado State University
(Addendum)

TITLE OF STUDY: Oneto-one Laptops in a Public Secondary School: Teachers’ Usage and the
Impact on Achievement

PRINCIPAL INVESTIGATOR: Gene Gloeckner, Ph.D., Professor, School of Education, Colorado
State University

CO-PRINCIPAL INVESTIGATOR: E. Jason Clarke, Doctoral Candidate, School of Education,
Colorado State University

The previous permission form signed by all study participants indicated the following

WHO WILL SEE THE INFORMATION THAT I GIVE?  We will keep private all research records that identify you, to the
extent allowed by law. Your real name will not be used in any published reseazdiobatis study, nor will any identifyg
characteristics such as your age, gender, or department be used in anyignibleaed on this research. We may pubfish t
results of this study; however, we will keep your name and other identifyimigriafion private. You should know, howevédratt
there are some circumstances in which we may have to show your information toeatpler For example, the law may require
us to show your information to a court OR to tell authorities if we believe youdtawsed a child, or you pose a danger to
yourself or someone else. We may also be asked to share the reseandthfites CSU Institutional Review Board for audgi
purposes.

Due to unanticipated qualitative findings and the resulting conclusions of gaalesr, which are department specific, the
research team requests that participants agree to the following modifiaaibotarifications of the section of the pé&sion
form quoted above.

WHO ELSE WILL SEE THE INFORMATION THAT | GIVE?  The above conditions will be adhered to, with the exception
of the clause which indicates that “your age, gender, or department” wilendeéitified. The researchers request that yo
consent to the identification of your department in the findings and discussiansdtie research study. The findings and
discussion section of the research study have been attached for your reviewel®igonly if you agree that these finding
accurately reflect your opinion and the statements you made during théeinfeand only if you are comfortable with this
presentation of the findings and discussion, including the identification of geaifis department.

This research study will be published and disseminated in the form of a dissegtad a version of it may be published at a
later date in a research journal or other publication for public distribufibe results of this study will also be shangth
school and district administrators and other Poudre School District eraplagepart of theesearch agreement between the
researchers and PSD.

Your signature acknowledges that you have read the information stated above agtysitlin this consent form. Your
signature also acknowledges that you have received, on the date signed, fattispjocument.

Signature of person approving the findings of the study Date

Signature of person approving the findings of the study

E. Jason Clarke
Name of person providing information to participant Date

Signature of Research Staff
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