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Abstract

This literature review presents a critical appraisal of current research on the role technology
integration plays in high school students’ literacy achievement. It identifies the gaps within the
research through comprehensive analysis. The review develops an argument that the use of
laptops in secondary English classrooms has a significant impact upon students’ literacy
achievement in both a positive and negative manner. The literature review begins by exploring
early research and finds that there is a lack of longitudinal studies regarding laptop integration.
This is a result of the trend at the time, which was to focus on the impact on student and teacher
attitudes rather than the impact on literacy. Through the critical appraisal of current research it is
revealed that the attitudes and beliefs of individual teachers to laptop integration is the leading
cause of student literacy achievement. The literature review progresses to explore the challenges
facing educators and the concerns for educators.
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1. Introduction
Many secondary schools at the start of th& @intury are very traditional in their approaches
to teaching literacy in English classrooms, educating for example via pen and paper methods.
In the context of this review the term ‘literacy’ refers to the ability to read and write. Also,
when using the phrase ‘literacy achievement’ | am referring to students’ levels of proficiency
in the streams of reading and writing. In many secondary English classrooms within Australia
each student has access to a laptop. The review of current literature has revealed that in some
cases they are rarely accessed as a tool for improving literacy, the review also exposes a
correlation between this finding and individual teacher perceptions. This idea is explored in
greater depth later in the literature review. To put it simply, laptops are not successfully
utilised in the classroom to improve student literacy.

The question of whether laptop integration has positively or negatively impacted
student learning is hotly contested in the literature thus far. Overall, literature offers
conflicting answers to this question. However, many seem to agree that there are many

barriers, such as funding and teacher training, which inhibit schools and teachers to
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effectively utilise laptop integration in the sedany English classroom. Few deny the
growing influence of technology and its use in keag students who use digital technology
daily. These results are often found within the sagsearch and by reviewing the literature
on these studies, this literature review exploremes of the limitations of the research
methodologies.

Currently there is a significant gap within theremt bodies of research, as much of
the research focuses on best practice for teaatagigr than the implications of laptop use on
students’ literacy. This review aims to fill thigg by looking closely at these implications.
As there is paucity in the research from Australighe interest of this literature review the
case studies drawn from are primarily based inthiged States. Research that emerges in the
US is useful for studying Australian context as American educational context does have

some parallels to the Australian context.

2. Why are educators just expected to use laptops in cEasoms?

It has been the experience of the author that fanymeducators it is an expectation that
technology such as laptops and the day-to-day ilegrexperiences be integrated into the
curriculum. However, often educators are left goestg why, as often there is little
understanding of the pedagogical implicationsslthe intention of this literature review to
answer this question by looking closely at thosediss which explore pedagogical
inferences. As Hsu (2011) puts it, often the exjgan®f information and communication
technology infrastructure in schools is just expdcto promote learning through its very
presence. As a result the integration of technebgsed outside the classroom such as word
processors, e-mail, digital video, and the Intemest be part of the Zlcentury secondary
English classroom.

These technologies have changed the landscapéllsfasid competencies needed for
literacy in profound ways (Watts-Taffe, Gwinn, Jebn, & Horn, 2003). There is an
increasing demand for students to be competeritaim &bility to access, interpret, compare
and contrast, synthesize, and communicate ideasaieally through the use of laptops and
additional technologies. Therefore, in the secopdanglish classroom the strands of literacy,
technology and literacy instruction are quickly eerging, and are lagging behind changes
made in other aspects of students’ lives. As aemunsnce of this teachers must be challenged
to not only integrate the use of laptops with tliadial aspects of pen and paper literacy
instruction but they must also engage studentsmerging technological literacies. Linik

(2011) has found the scientists “posit that digitetive students' brains are actually
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developing in new ways because their gray matteoistantly engaged with digital devices.
When neurons fire together, they wire together,ingakonnections based on their interaction
with technology” (p. 25). The implications of thidbservation is that inevitably students in
secondary English classrooms are hardwired to eng@f digital devices, in a way that may
not be the case for many educators who are redgerisr the introduction and instruction of
digital technologies, such as laptops, in thesescteoms. Therefore, a conclusion could be
drawn that simply using laptops in the secondargliBh classroom does not promote

learning educators are challenged to integratejpin a pedagogically sound way.

3. What does early research say about laptop integtion?

Early research notes that specific benefits ofdapnhtegration included increased student
motivation (Gardner, Morrison, Jarman, Reilly, &lefea, 1993; Rockman, 1998) and a shift
toward more student-centred classroom environm@ddekman, 1998). It is important to
note and take into consideration early researchogrg laptop integration because literacy
education is not static and is constantly chandingrefore, it is essential to reflect on where
research has come from. The use of laptops isativelly new phenomenon beginning in the
early nineties. As a result, there is little resbathat studies the long-term effects of laptop
usage on literacy achievement in secondary schdoleport conducted by Gardner et al.
(1993) found that the positive literacy outcomesitaited to laptop integration were limited
to the fact that students could make use of woodgssors and publishing software, and that
most of the curriculum learning outcomes in writicen be addressed through this software.
The authors also concluded that there were notasiefits to be gained from the use of spell-
checking and thesaurus facilities; however, ovaretithis understanding has been often
refuted amongst educators. This Ireland-based stadyfounded on tests and questionnaires
that were completed by the students from the agesot fifteen across nine schools over one
school year. The study also drew on the experientdsachers and students, which they
recorded in diaries for the purpose of the studynluined with the observations of a research
team. By making no use of quantitative data, tiedtydbvious holes in their conclusions — as
teachers and students kept diaries for the purpbsiee study, this may have tarnished the
honesty and integrity of their responses. This lafc§uantitative data also limited the aspects
of student achievement that could be accuratelysared. They found that the impact of
laptops after one year was at best marginal oneaehent in mathematics, science and

writing, however, this is based only on observatiand qualitative data. It is important for
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the reader to note that much has changed in segpkdaglish classrooms and this study was
focused on student-centred experiences, as wasetigkat the time.

Also conducting research during the nineties, Figmel Stolarchuk (1998) in their
Australian study of laptop use in middle schooleace classrooms found out that the
classrooms that made use of laptops had the magiveoimpact on student learning and
attitudes when skills and the process of inquiryenemphasized. Their study was designed to
assess the effectiveness of laptop integratiomesitis’ attitude and achievement outcomes.
Student’s perceptions of the classroom environnveerte also utilised to determine this
effectiveness. Achievement was measured usingla e Test of Enquiry Skills among
other quantitative instruments which were admimneteto over eight hundred students in
years eight and nine, in fourteen independent dshaxross four Australian states in 1995.
One of the limitations of this study has been #ihtualitative data was collected from only
two of the fourteen schools in 1996. It is unlikehat by collecting data from only two
schools has given a clear and broad enough unddnstpof the experiences of students and
educators making use of laptops in secondary dasss. By prolonging time between the
study and the collection of the qualitative data #uthors of the study have inadvertently
extended the chance of the data reflecting theentiglassroom environment rather than the
environment from the previous year. It is importemnhote that unlike Gardner et al. (1993)
the focus was also on student attitude to laptapiser than on their achievement against
learning outcomes. Correspondingly, Fisher andastbuk (1998) reported a more positive
relationship between laptops and student attituithesr between laptops and academic
achievement. Rockman (1998) reached similar coimiasto Fisher and Stolarchuk (1998)
and Gardner et al. (1993); a majority of teachargaptop schools reported an increase in
cooperative learning and an improvement in propased instruction. There is very little
early research that focuses on the long-term effeclaptop integration on literacy, as laptop

integration was in its early stages and laptopwes® not widespread.

4. Laptop integration in the 21st century

As research moved into the 2tentury, new digital literacy skills became paftthe
demands placed upon schools to develobchtury competencies (Spektor-Levy & Granot-
Gilat, 2012). As a result of these newly found rsetstieral legislation in the United States
mandated that technology be integrated into schaooicula because of the popular belief
that learning is enhanced through the use of tdogggDavis, 2001). This phenomenon is
not unique to the United States; other countrieshsas Australia, have also implemented
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one-to-one laptop programs. Australia was onceidensd to be a leader in laptop integration
in classrooms (Fluck, 2011). Fluck conducted sbecstudies of government primary schools
to gather data about current initiatives in lapiofegration. One of the limitations of this
study is that each of the schools was observeddiyghe researcher on only one day in only
one classroom. Many educators will agree that ety difficult to effectively evaluate the
performance of students by observing them on ong/@ccasion. Comparative analysis in the
study demonstrated that the potential of laptoptiaschooling could be conflicted through
concerns about curriculum direction and equity. M/Hechnology integration has been
mandated in some countries including Australia,Unhéed States and Ireland, there is little in
the way of research on the effect this has on skrgrschool students’ literacy. Whilst Linik
(2012) postulates that reading and writing are &mental skills of literacy, and when

technology is integrated effectively it can be pdwietool for literacy instruction.

4.1. Challenges of successful laptop integrationdad by educators

Integrating laptops into secondary English classroavith a focus on improving student
literacy has the potential to create challengesthrcators. Davis (2001) recognizes that the
challenge for educators is to understand how to teesh with laptops while developing the
literacy expertise of their students. Rather thaeirgy laptops as something to fit into an
already crowded agenda, Biancarosa and Griffith@1Zp argue that laptops can be
conceptualized as beneficial tools that teachers d=ploy in their quest to create young
readers who possess the higher levels of the dyeskills demanded by today’s information-
based society. There is a want and need amongetesath learn how to use classroom
technologies more effectively (Labbo et al., 200@)e teachers’ statements provided as a
part of the study conducted by Labbo et al. (2008)e drawn from a United States survey
conducted as one component of a larger study. Tieehmundred and twenty five survey
participants included teachers and technology d¢oatdrs who participated in an online
interview and survey. Like previous research thelgtmakes complete use of qualitative
methods. The focus was on the advice, insightscantions about laptop use rather than on
any impacts of student achievement.

As previously mentioned Information and Communimafi echnologies (ICT) such as
word processors, e-mail, CD-ROMs, digital videod atine Internet have changed the
landscape of skills and competencies needed feraty in profound ways (Watts-Taffe,
Gwinn, Johnson, & Horn, 2003). As part of theirdstuWatts-Taffe et al. found that there had

been little research on the ways in which pre-servieachers are taught to integrate



Teaching English with Technology, 16(3), 3-16,http://www.tewtjournal.org 8

technology with their literacy instruction. This @aother of the many challenges faced by
educators when attempting to integrate laptop usatge English classrooms in order to
improve student literacy achievement. Watts-Taffeale (2003) describe a study of the
technology integration practices of three pre-s@rvieachers in their first year of teaching.
They chose the most accomplished students to jpeatigcin the study to avoid any distracting
factors that could be caused by lower-achievinglestts. The data was collected over three
months via a portfolio, emails, observations anougrmeetings. The results of this study
showed how individual teacher knowledge; trainimgl deliefs impact upon the way they
integrate laptops into their classrooms, and ttes iis investigated in further detail later in

this literature review.

4.2. The positive impact of laptop integration ontsident literacy achievement

The intention of this literature review has beerexplore the impact of laptop integration on
student literacy achievement. Thus far the revies looked at where early research has
come from and how moving into the 2tentury, literature has focused primarily on the
qualitative methodologies and student and educatiisides and opinions. There have been
challenges for educators in the introduction oftdap into secondary English classrooms.
Despite these Lai, Chang & Ye (2006) used inteomati data to investigate computer usage
in elementary school reading classes and the impdaomputer usage on students’ reading
performance across fifteen countries. The studypawes and reveals computer use levels in
reading classes, frequencies of teachers havirdgstsi use computers, times and places of
students’ computer usage, computer activities ofenaad female students, and effects of
computer usage on students’ reading interests @mewveement by country. Countries selected
for data analysis were considered to be geogralbhiepresentative, because the national
characteristics were comparable to each other peegented through the Progress in
International Reading Literacy Study database. Basee statistics and figures were used to
analyse the tendencies of laptop use in elemestrgols. Qualitative methodologies were
employed; chi-square was used to compare ratesngpater usage in reading classes, and the
rates of male and female students’ usageests were used to compare the differences of
students’ reading interests and achievement byepoesabsence of computer use in reading
classes. Spearman correlations were used to deeetime influences of computer use across
the three aspects to students’ reading interesisstandardised reading achievement. The
investigators found that secondary school teach®srporated computer usage in their

classes infrequently and this directly impactedrugchievement.
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Eteokleous revealed the same understanding ingpatstudy that was published in
2008 and conducted in Cyprus that revealed thatopspare not extensively used in
classrooms. “When they are used in classroomgndg to be in a rather sporadic fashion,
more as supporting tools or fancy chalkboards @meducational tools. Few teachers were
found to use computers in any sort of progressiag’wp. 669). The study examined how
elementary educators make use of laptops, and fabtirs influence laptop integration in
their classroom practices by making use of qualgéatesearch methodologies. The study
employed a mixed method approach through the usfgieuctured questionnaires and semi-
structured, open-ended interviews as the major odstlof data collection. Quantitative and
qualitative data were gathered from a sample ofriGypeachers identified as high and low
laptop integrators. Unlike Lai et al. (2006), tetady makes use of the qualitative data to help
identify why some educators are experiencing diffies in making consistent and
progressive use of laptops as a tool for instractio

However, it is no secret that the uses of laptapedat, in and of themselves, transform
classrooms or provide promising solutions for togitbnal or instructional problems that
result in poor learning. Based on observationsa 008 study, Warschauer claims that
“while a one-to-one laptop program can make a sicheiter, it will not fundamentally alter a
school with problems” (p. 133). The case study eranh literacy practices in ten United
States schools with one-to-one laptop programsdik@gs were that reading instruction
featured more scaffolding and epistemic engagemérgreas student writing became “more
iterative; more public, visible, and collaborativepre purposeful and authentic; and more
diverse in genre” (p. 52). Students also gainedmamt technology-related literacies such as
those that involve analysing information or prodigcimultimedia. However, despite these
findings laptop programs were not found to imprdest scores. One crucial finding of
Warschauer’'s research is that it is “the teachev®rall approach rather than the use of
technology” (p. 142) that determines the extentwhbich laptops contribute to the
development of students’ literacy skills. Similariyhase and Laufenberg (2011) deduce that
having access to technology is not the key, instaadnquiry-driven curriculum served by
technology is critical.

Spektor-Levy & Granot-Gilat (2012) also looked @lysat laptop use and their results
indicate, on the practical level, the positive effef learning with personal laptops and
routinely available ICT on students’ achievemenmtd aompetencies. The goal of this study
was to examine the impact of a one-to-one laptognam on the implementation of learning

skills, information literacy, and the usage of cangpized tools among students. These skills
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are part of the demands placed upon schools tdafe2d™-century competencies. Seventh
and ninth grade students participated in this st@he group had routinely studied in one-to-
one classes with personal laptops while othersiesfuch regular classes with no ICT.

Findings indicated that students from one-to-orassgs performed significantly better than
students from the control group.

As stated previously, current research has idedtifnany positive outcomes as a
result of the integration of technology in the ska®m. In 2011 Shapley, Sheehan, Maloney,
& Caranikas-Walker conducted an experimental stimyolving comparisons between
twenty-one middle schools that received laptopsefach teacher and student. Instructional
and learning resources, professional developmemt, tachnical and pedagogical support
were provided for each of the schools. The reseascimade use of a hierarchical linear
model to analyze the longitudinal survey and admeent data. Shapley et al. (2011) found
that technology immersion had a positive effectstudents’ technology proficiency and the
frequency of their technology-based class actwiaed small-group interactions. Here it is
important to note that whilst the research hascaigid some correlation between laptop
integration and literacy achievement, there has bigde focus on exactly what is causing

this correlation.

4.3. How individual teachers impact the implicatios of laptop integration

Similarly to Eteokleous’ (2008) research, the resudtom a correlation and regression
analysis of laptop usage by Hsu (2011), mentioregtiee in this literature review, indicate
that teachers who infrequently use basic ICT tsalsh as word processing rarely assign ICT
activities to students. This study reports whaitetgrof ICT activities teachers are likely to
assign to students, and what type of teachers are lkely to assign these activities. Teacher
ICT usage and student ICT assignments were examsiad a sample of over three thousand
elementary and junior secondary school teachersTamwan. A questionnaire was
administered to educators in three hundred antytfour schools. One of the limitations of
this study was that not all educators who partieigdhad access to laptops or the Internet in
their classrooms and only about sixty per centchfcators felt that the laptops provided by
their schools were satisfactory for their teachnegds. Despite these limitations it is clear
that whilst there can be a positive impact on studaeracy achievement from laptop
integration, the research indicates that indivicdeealchers impact upon student laptop usage

and thus their literacy achievement.
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Likewise, research findings by Chen (2008) indichiat “Teachers’ beliefs play an
important role in their deciding how they will igg@ate technology into the classroom” (p.
65). The author used qualitative research methodxplore the relations between teachers’
pedagogical beliefs and technology integration. tielpants were twelve Taiwanese
secondary school teachers, and findings indicatembnisistency between the teachers’
expressed beliefs and their practices. Using qiai@ methods Chen (2008) collected data
from multiple data sources, specifically interviewsyllabi, lesson plans, handouts,
PowerPoint slides and classroom observation ovemtwnths. One of the limitations of this
study is that it relied on data from only schooattithe author had chosen which was
understood to have a reputation for technology asd was above average academic
achievement. Therefore, the study did not use @eseptative sample.

Ottenbreit-Leftwich, Glazewski, Newby & Ertmer (ZD)lrevealed that teachers used
laptop integration to address professional andestudsheeds, all of which related to the
underlying value belief of promoting student leami This hermeneutical phenomenology
study investigated the value beliefs that undengiachers’ uses of laptops. Data were
collected from eight award-winning teachers throulga qualitative methodologies of an
interview, observation, and electronic portfolioké. Eteokleous (2008), Hsu (2011) and
Chen (2008), this study indicates that individedhers hold their own beliefs about laptop
integration, which has a direct impact on studaptdp usage and, in turn, affects student

literacy achievement.

4.4. Negative impacts of laptop integration on stught literacy achievement

While this literature review has focused on theitpas effects of laptop integration and how

individual teachers can negatively impact on tiis also important to understand that not all
the studies indicate positive results. There hasenbmany recorded negative impacts of
technology integration on high school student ditgr achievement. Lai et al. (2006), as
previously indicated, have used international datanvestigate computer use situations in
elementary school reading classes and the impdateroputer usage on students’ reading
performance across fifteen countries. The resalteal that the effects of computer usage in
reading classes and reading teachers’ computeriteasion elementary students’ reading
interests and achievement are unclear. Studerging achievement did not show significant
improvement with computer use in classes, or teathed students’ computer activities, and
some even showed negative influences. “The reailtgis study using an international

perspective confirm that computer usage in educgasonot always beneficial to students’
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academic achievement” (Lai et al., 2006, p. 63).lgVthere can be many explanations for
this divergence, the failings can be attributed‘rtmderate awareness and low level of
working knowledge, but a high degree of interest apenness” (Jost & Mosley, 2012, p. 5)
among teachers. This survey based on laptop irtegreompetencies as outlined by experts
in the field collected data from two hundred ancemty-four pre-service teachers in ten
different teacher education courses. In the suteaghers responded to questions about
themselves, in order to measure their technoldgyalty in three levels: awareness, working
knowledge, and transformative practice. Resultgcatd a moderate awareness and low level
of working knowledge, but a high degree of intes openness to laptop integration for the
researchers this indicated a need to design agstorriculum for teachers as part of the
curriculum on technology and literacy (Jost & Mgsl@012). Similarly Techlehaimanot,
Mentzer & Hickman (2011) offer the view that lackamnfidence in integrating technology
and making use of laptops combined with a defigreoic understanding of the benefits of
technology integration to student learning werenidied to be contributing to this
discrepancy. As previously stated, individual teashhave impact on student literacy
achievement based on laptop integration. By lookingely at the research which focuses on
the negative impacts of laptop integration it hasdme apparent that again it is individual

teachers who are ultimately instigating these intgac

4.5. Strategies for improving student literacy aclevement via laptop integration

Current research has developed a need to investijettegies to use laptop integration to
improve students’ literacy achievement. Therefohere has been a significant amount of
research conducted regarding strategies for impgothe use of laptops in classrooms.
Wendt (2013) provides suggestions for integratitegdcy learning in the general curriculum
at the secondary level with particular attentiortdotent area literacy and laptop integration.
“Studies have shown a slight increase in achieverttenugh the use of e-books” (p. 44),
though this minor increase requires further studg eepeated trials. Likewise Warschauer,

Arada & Zheng (2010) also discovered positive onies, however in a different area.
We have found that the greatest impact of individaptop use is on student writing. When
students have daily access to Internet-connectptbfda, they conduct more background
research for their writing: they write, revise, gnablish more, they get more feedback on their
writing; they write in a wider variety of genresdaformats; and they produce higher quality
writing (p. 221).
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This research has implications for the ways in Whaptop use is incorporated into the daily
English secondary school classroom. There is ligtkearch to support the claim that this
improvement corresponds to other areas of litemh as spelling and grammar, which
should be considered integral parts of studentydcy achievement.

Moore-Hart (2008) attributes the improvement ofdstuts’ writing to the inclusion of
technology tools. Students improved their litertftyough challenging learning experiences.
This study investigates how two elementary teachegsn to use laptops in a private school
that had access to technology at many levels. Usingllaborative teacher-research model,
Moore-Hart (2008) specifically examined how to soppieachers' practice as they integrated
technology tools within their literacy curriculurbue to a supportive context, the teachers
reformed their writing instruction to include tedbogy tools, and students improved their
literacy through challenging learning experienc@stenbreit-Leftwich et al. (2010) offer
another view, stating that “when teachers beli@ohology uses are valuable, they are more
likely to incorporate those uses into their praedic (p. 1321). Findings indicated that
teachers used laptops to address professionaltaddns needs, all of which related to the
underlying value belief of promoting student leamniThis research has left a gap; there is a
need for researchers to examine exactly how thas¢egies have directly impacted on
student literacy achievement.

4.6. Concerns for researchers regarding laptop intgation

Making accurate measures of literacy achievememntbeaquite difficult in this context. A
concern for researchers is how to best measurentbect of laptop use on secondary student
literacy achievement. It could be measured with-gxisting curriculum accountability
frameworks. In Australia this is the National Assesnt Program — Literacy and Numeracy.
As Fluck (2011) observed, it was also a hotly detbassue whether laptops will lead to
increased scores in the National Assessment Prograteracy and Numeracy testing. In the
main principles were wary of suggesting this sholokd used as a means of judging the
efficacy of the laptop-based learning. This is ustlndable, since National Assessment
Program — Literacy and Numeracy testing is largey and paper, and handwriting skills
may noticeably diminish when laptops are more feely used for literacy. The impact of
laptop use could also be measured by other fastans as student engagement. Fluck (2011,
p. 13) observed that pupils with laptops were nmegaged with learning, and undertaking
learning at home. An example stated in the resilthis study demonstrated how two girls,

who were considered to be low-achieving, used tlagitops to read at home and brought



Teaching English with Technology, 16(3), 3-16,http://www.tewtjournal.org 14

reflective reviews back to school. So whilst sorhelies have identified both positive and
negative impacts of student literacy achievemena asect result of laptop use one of the
limitations of this research is that often the Iskiequired for pen and paper literacy tests are
not the same as the skills comprised in laptopdéteacy. This may impact the results that

these studies have found.

5. Conclusion

The question of whether laptop integration has tp@dy or negatively impacted student
learning is hotly contested in the literature tifeus As a result of critical analysis of current
literature a conclusion could be drawn that edusatoe challenged to integrate laptops in a
pedagogically sound way rather than simply usipgolas in the secondary English classroom
which does not promote learning. Close analysisaoly literature has shown that much has
changed in secondary English classrooms and moitant to note that these studies were
focused on student-centred experiences, as wasehe at the time. Moving into the 21
Century many governments have mandated the integrat laptops into classrooms. Yet in
order to make significant improvements to studerii®rature in secondary English
classrooms, educators continue to fail to succhgsfitlegrate these technologies effectively.

Despite this, positive impact of laptop integratiwas been recorded in many studies.
Whilst the research has indicated some correldtietaveen laptop integration and literacy
achievement, there has been little focus on exadtligt is causing this correlation. However,
some attribute this correlation to individual teacshwho hold their own beliefs about laptop
integration. These attitudes have a direct impacstadent laptop usage and, in turn, affect
student literacy achievement. Similarly, teachéituates can cause opposing results, where
negative impacts of laptop integration on literamhievement are recorded. This has led
researchers to investigate strategies of usingopsptto improve students’ literacy
achievement. Likewise these contrasting resultse heaused researchers to analyse the
limitations of some studies because often thesskdbuired for pen and paper literacy tests
are not the same as the skills utilised in laptageld literacy.

As educators we must all challenge ourselves toktimnore broadly about laptop
integration. As laptops were integrated into seeoypdEnglish classrooms, the focus was on
traditional pen and paper literacy. As Watts-Ta&feal. (2003) note, it is “...crucial that we as
literacy teacher educators begin to reconceptualisenotions of literacy and embrace the

emerging and new realities of technological litgfgp. 130).
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