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Abstract

Over recent years we have seen a dramatic infuditathnology into schools
and educational settings and as such, technologiisances especially those
involving mobile computing devices are now an ing@spect of modern education.
Technology may also provide a tool for differenhgtlearning experiences especially

for those students likely to be pioneers in thevidedge economy, namely the gifted.

Support for the identification and education of ¢iféed is not a new concept.
Its origins run long and deep in many countries ead be traced across and
influenced by historical periods such as the ColalrAhd the Space Race. Despite the
long history of gifted education programs theresiiémany unanswered questions
about the impact these programs have and howwestimise outcomes for the

students involved.

Currently there is real push and focus in educatiaries in Australia that
focus on the needs of the individual and the us#ftdrentiation across a whole class
to support improved student outcomes. Educatiore@sland depicts this as the
school improvement hierarchy where ultimately wh#mprograms in an education
setting align this will enable or trigger the opjmity for differentiated teaching and
learning. Furthermore, under the Framework fordslifEducation, all state schools in
Queensland are required to meet the learning refestadents who are gifted. The
problem becomes apparent at this point of what appities can we provide for a

gifted learner?

This case study focused on the experiences ofigstiedents involved in

ubiquitous one-to-one laptop classroom where eaalest has his/her own laptop.
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Using activity theory as a conceptual framework, glaestion explored the extent to
which a one-to-one laptop environment interactiath & learning tool be it teacher,
computer or peer, build the confidence, autonontysat in place effective
relationships that position the student to acheveanced outcomes for gifted

students.

“It is really not about the laptops. It's about whize one-to-one
laptops enable in terms of new ways of teachingleaching”
(Dunleavy, Dextert, & Heinecket, 2007, p. 5)

Qualitative data were captured from multiple sosriweconstruct validity. The
data for this case study were obtained througirge's, surveys, questionnaires,
classroom observations, documents and video rewgsdihe data was analysed
through inductive analytical processes includingropoding, creating categories and

abstraction.

From the study four broad findings were evident:

1. The needs of gifted students can be supporteddghrawne-to-one laptop
program;

2. That the authentic teaching environment is stithpaount to the outcomes of
teaching and learning;

3. That laptops provide an opportunity for gifted ot to customise learning
and increase engagement through self-efficacy athgement;

4. That laptops are a tool that provide gifted stuglevith the means for greater

self-regulation.

The results of this research indicate that pawriibim in a one-to-one laptop
classroom can be beneficial to a student’s achiem¢aind create rich and positive

experiences. However, it is dependent on how tbgram is structured by the teacher.
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This study has added to the sum knowledge abatdgirograms involving ICTs and
gifted students. Further research is needed ifter @venues of teaching that, when
combined, provide the very best for gifted studeatplicitly the distance travelled by
gifted students in the later years of high schaoication and the impact that laptop
and one-to-one learning opportunities and engageatenprimary level had on long

terms outcomes.
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Definition of Terms
The following terms are used operationally in stisdy:

Ability - Grouping: Grouping students according to scorestandardized tests of

aptitude, intelligence, or ability (Heacox, 2002).

ABTutor- PC remote access software that has been dedigcgedtrol a number of
student workstations in a computer training rooon remote location - from one
central workstation. It contains a range of funadility including classroom
management, broadcast and share, computer mogiteraiation notification, PC
remote control, application control, question pujlifile management and

distribution, and security.

Acceleration An intervention based on progress through arc&thnal program at

rates faster or at ages younger than typical (@aln Assouline, & Gross, 2004).

ACMA - Australian Communications and Media Authorityn@aonwealth regulatory
authority responsible for broadcasting, radio comitations, telecommunications

and online content, formed on 1 July 2005 from agmeof the ABA and the ACA.

Activity Theory Activity Theory is a psychological meta-theorgradigm, or
theoretical framework, with its roots in Lev Semygsith Vygotsky's cultural-
historical psychology. Its founders were Alexeilldont'ev (1903-1979), and Sergei
Rubinshtein (1889-1960), who sought to understamdam activities as complex,
socially situated phenomena and go beyond paradifim@gnition, psychoanalysis

and behaviourism.
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Bloom’s Cognitive Taxonomy ModeT he classification of the goals of education
regarding the development of intelligence withirethcategories or domains: the
cognitive domain (emphasizing mental processes)atfective domain (emphasizing
feeling and emotion), and the psychomotor domammp{easizing motor skills;

Leonard, 2002, p. 216).

Byte Table -A circular student table with a crescent shape bgtnoved from one

side that allows for adaptable group settings aidlzorative learning.

Constructivist- Constructivist is the social construction of Whedge is one that is
sometimes diametrically opposed to notions of diddeacher-led or transmission

models of learning.

Case Study is an intensive analysis of an individual ueity., a person, group, or

event) stressing developmental factors in relatbocontext.

Curriculum CompactingCondensing a semester or years’ worth of learintgga
shorter time period by providing students with appoities to participate in

enrichment, extension activities, or acceleratadys{Winebrenner, 2001).

Differentiation- Curricula that differs in terms of “depth, corapity, challenge,
creativity, abstractness” and acceleration (VandlaBaska & Stambaugh, 2006, p.

85).

Differentiated Curriculum Courses of study in which the content, teacksingtegies,
and expectations of student mastery have beentadjtsbe appropriate for gifted

students (GaDOE, 2004).

Distributed Cognition is a hybrid approach to studying all aspectsogfition, from

a cognitive, social and organisational perspeciivie most well-known level of

XV
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analysis is to account for complex socially disitdxl cognitive activities, of which a
diversity of technological artefacts and other scad representations are an

indispensable part.

ENIAC - was an early electro-mechanical computer.

Enrichment Curricula that expose students to ideas, interesd activities not
usually provided, along with the associated slatisl opportunities to pursue them

further (Davis & Rimm, 1998).

Experience- experience includes the dynamics of interactidhin classrooms with
peers and teachers, the way technology was useldaandtudents approached
learning activities. “Thus, it means you have gdikeowledge or insight about

something through that experience or event.” (All@002).

Gifted Education refers to systematic and intentional effortprtovide appropriate
programs and services to promote the cognitivaak@nd affective needs of gifted

students (Purcell & Eckert, 2006).

Gifted Student “Children and youth who give evidence of higihfpenance
capability in areas such as intellectual, creatiwgstic, or leadership capacity, in
specific academic fields, and who require servaresctivities not ordinarily provided

by the school in order to fully develop such cajitis” (Allen, 2005, p. 3).

ICT — Information Communication Technologies

Individualisation- Differentiating the curriculum for individualdents to “take into
account their individual learning styles and prefexes, as well as the level of
achievable challenge that they need in order wmtativated and stimulated” (Willis,

2009, p.156).

XVi
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Individualised Education Program (IERP)A written document that addresses a
student's specific individual needs. It may speadgommodations, materials, or

classroom instruction.

Mark1l- was an electro-mechanical computer built at IBM ahipped to Harvard in

February 1944.

Maker’'s Model- A gifted education model that incorporates styggs for the

modification of content, process, product and #garing environment. (Maker, 1982).

Microsoft's Anytime Anywhere LearnirgProgram to ensure that all children have
access to unlimited opportunities to learn anytand anywhere and that they have the

tools that make this possible.

OECD- Organization for Economic Cooperation and Depelent. An organisation
that acts as a meeting ground for 30 countrieshwvhéieve strongly in the free
market system, The OECD provides a forum for disitcigsissues and reaching

agreements, some of which are legally binding.

One-to-one- One computer per child in a classroom envirorimen

Pull-out Program One of the accepted program models for deliveinsguction to
gifted students. Identified students leave thegutar classroom for a specified period
of time each week to “participate in special enmemt activities, guided usually by a

district G/T teacher” (Davis & Rimm, 2011, p. 140).

Renzulli LearningOn-line program that identifies “each studentademic strengths,

interests, learning styles, and preferred modexpfession...then matches Internet
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resources to the student’s profile” (Renzulli & 82007, p.57) and provides tools for

teachers to plan, organise, and assign work.

Scaffolding “Help that enables a learner to achieve a spegdal that would not be

possible without some kind of support” (Sharpe,&(0212).

Self-Regulation Self-regulation of learning examines the prodgs#/hich learners
set goals, monitor, regulate, and control theirrigay, motivation for learning,

behaviour, actions, and guide their effort to se@gademic achievement.

WWW- World Wide Web is a collection of internet regms hyperlinked text, audio,

and video files, and remote sites that can be aedesnd searched by browsers.
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Chapter 1: Introduction

1.1 Background

Molnar (1997) writes that education was built to\pde two core functions.
These are to “transmit culture, values and lesfomns the past to the current
generation and to prepare our children for the evorlwhich they live” (p. 15). It is
also within this context that Becker (2000) claitimat the job of our educational
system is to prepare students for life and engagkests in a culturally relevant
system. It appears to be a truth, universally ackadged, that the cultures of the
world have in recent years become more similathégpoint that most of us now
share a global culture fused together by advamcegarmation Communication
Technologies (ICTs) and its immediate transferradledge and understandings. It
may be argued therefore the leaders in this gloll&lire are those identified as the
gifted in today’s schools and thus, there is a genand pressing need to understand
how gifted students can engage with information wmication technologies to
achieve or fulfil their roles in a future globalissociety.

Given the changing nature of society and thus ddua systems, this study
will investigate the experiences of three identifggfted students and how they are
engaged through the use of information communinggchnologies in a one-to-one
laptop program. It will draw upon interviews andsebvations with students to
provide descriptions of the students’ engagemetit laptops, interactions with
peers, motivations and achievement whilst workinglass tasks. The research is
important as there is currently a vacuum of stutbessing on ICTs and the needs of

gifted students in schools and it will build persipee and opportunities for teachers
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and institutions to provide opportunities for idéatl gifted students. Hattie (2010)
argues that “Underachievement in gifted studengésnational problem”, he says,
“with the proportion of Australian students achigyiat the highest level in
mathematics and science in annual decline sinc@, 20rently sitting at about 15
per cent compared to 40 per cent for those higlesitty nations” (para. 4).
Furthermore, recent policy changes in educatiordavéng both the use of
technology and the needs of gifted students. IrAtinstralian Curriculum, 2016
version 8.1, Technologies learning area comprises two subjBdtgtal
Technologies and Design and Technologies. The GlesghCurriculum and
Assessment Authority (QCAA) has developed advicggines and resources
incorporating technologies for use in the classr®om

Change may be a euphemism for many things goodobmdlifferent and
regardless of the perspective one thing remairs ttiange will happen. In
education, this is a reflection of its core funngolf we accept that at a fundamental
level education is to prepare students for theréuiin a changing society then
education must evolve as advances in informatiennconications technology and
society occur.
1.2 Information Communication Genesis

In a world where connectivity is promoted as a arsal educational
requirement all students must have access to mde@mmng tools and challenging
curriculum to fulfil a primary function of educatidhat is to move towards the
realisation of a skill set for the next centuryhdts been argued by many researchers
(Tomlinson 2003; Dunleavy & Heinecket 2007; Feldiru4982a; Gagné 2009a,;

Cherian 2009; Fleischer 2012 ) that schools ne@dfase these skills to meet

! https://www.gcaa.qld.edu.au/p-10/aciqg/p-10-techgisls/year-6-technologies
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community needs and student’s expectations. Thiepsrtant to mirror the
connectivity and opportunity that modern studelrsaaly have access to in the
home. Anecdotally the belief is that as a vehicle-tb-one computing can provide a
real-world, relevant education that can improvaelkhig and problem solving and
ICT skills. However, whilst technological changen®wv occurring rapidly, even
daily and possibly by the hour it has been a slealion into educational facilities.

In the 1940’s a ripple of change began to landhenshores of education
institutions with the creation of the early compugstems; Mark 1 and ENIAC.
These early computer systems were found only aeusities and predominately in
the mathematics and science departments to aitie icalculation of complex
equations. The release of the personal compute38id marked the point when
computers had begun their unending advance on tol@kinstitutions (Voneche,
1983).

In the1960 papeiMan-Computer Symbiosikicklider envisaged, "A
network of such [computers], connected to one ardil wide-band communication
lines [which provided] the functions of present-diyaries together with anticipated
advances in information storage and retrieval aigef'] symbiotic functions (p 7)."
In 1996 this vision came true and the World Wideb/W&WW) was born. It is from
this point that the push and want of computers @thocation grew exponentially.

Initially computers were prohibitively expensivedarepresented a luxury. As
cost of manufacture reduced however, and the agpeaiof computers as a tool in
the everyday world increased, so did their demarsthools. This shift to relatively
low cost computing corresponds with a shift in plaepose of computers from
research to instructional aide (Molnar, 1997). #hernext twenty years access to

computers grew over time and their use in classsoeas predominately focused on
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drill and practice activities and adaptive softwavieirphy, Penuel, Means, Korbak
and Whaley (2001) described this software as dis@@ucational software that
included integrated learning, computer assistedcangputer based instruction
activities.

Predicting the future of educational computingksdo predicting to what
will next happen in volatile world financial marketAslan (2011) concludes that:

although it is difficult to predict the future oflecational computing,
we can foresee some of the developments thatkalg to
characterize the next period of educational commguind these
developments should help us in our attempts tovevioward an ideal
use of technology to support education. ... we shod#ée use of
computers as the major tool for teaching and legrm a learner-

centered environment. (p. 14)

Poor decisions or simple ambivalence can see extedchnologies and
practices suffer whilst poor or misapplied estdidis practices offer a safety net.
Computers in a classroom need to be seen as netynsemething to manage, but as
something that can and will support differentia¢eldicational outcomes for all
(Chandrasekhar, 2009). Educational technology tbere&an benefit from a shift in
paradigms (Cherian, 2009).

1.3 Connectivity

The Australian Bureau of Statistics (2011) showed in the 12 months prior
to April 2009, the most popular use for the inténwas educational activities. The
vast majority (85%) of children who used the intgrat home used it for educational
purposes, up from 82% in 2006. A higher proportbagirls than boys used the
internet for educational activities (87% and 82%pextively). Educational activities

were most popular among older children. In 2009o @ children aged 12—-14 years
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and 91% of children aged 9-11 years used the itatrhome for school work or
other educational activities, compared with 64%-e8 year olds.

These statistics further show that in 2009, twbwue children (42%) who used
the internet at home reported that they spent twwdor less online at home per
week, while 17% spent 3—4 hours online, 21% spefthiours online and 13% spent
10-19 hours online. Time spent online tended tceg®e with age. Of children aged
5-8 years, two-thirds (66%) spent two hours or tegse per week, compared with
20% of children aged 12-14 years. A third (33%glufdren aged 12—-14 years spent
10 hours or more online per week, compared withob%hildren aged 5-8 years old.
According to the Australian Communications and Me#luthority (ACMA), in
2007, child internet users aged 8—11 years speavarage of 30 minutes online per
day, with five minutes of that time spent on inetfoomputer based educational
activities. In comparison, children aged 12-14 gesent an average of one hour
and 32 minutes online per day, 16 minutes of winel spent on internet/computer
based educational activities.

Distilled from an increase in connectivity, it igparent that for students of our
current education settings being online equatégitog connected and being part of
a much wider community (Bagley & Creswell, 2018)sla chance to have the
ability to learn flexibly, incorporate interestscago where needed, when needed in
order to achieve (Gulek & Demirtas, 2005). Howegergstions and criticism exist
as to whether mobile devices especially laptopsvays used appropriately to
provide meaningful or individualised differentiatieérning in educational settings
(Burns & Polman, 2006). The cost of infrastructuregr rapid exposure and a
teacher’s inability to respond pedagogically to ¢hanging technological landscape

in contemporary schools and classrooms has meatrfiothmany it is often not the
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device that fails but the ability of the systenglining its teachers, to adapt (Frey &

Detterman, 2004; Hooft, Swan, Cook & Lin 2007).

1.4 Gifted Perspective

Modern schools and classrooms are complex soaideaninical structures
and depending on the model of identification, ug@®o of a school population, may
be identified as having gifted potential (Renzul®82; 2005). As such, meeting the
educational needs of these students is and must lmeportant goal. However,
education provisions for the gifted have been pa#tibest with most programs
targeted to meet the needs of the majority of sttsdéJarvis & Henderson, 2014)

Schools and educational facilities are left to deweolicy and processes in
absence of the bigger picture and in general tgiftesd students are seen as low
priority (Garvis, 2009). This is further complicdtby the fact that gifted students are
not always motivated to achieve in line with theility (Goodhew, 2009; Garn,
Matthews & Jolly, 2010). Therefore, links can eabié made with the
underachievement and disengagement of studentaseesahools do not readily
adapt programs to suit.

Gagné (2009b) argues the importance of childreztizal experiences in that
there are catalysts, both internal and externalrttzey have an effect on the
manifestation of innate abilities or gifts as penfance or talent. These catalysts
include motivation, volition, self-management, etgegind provisions and coupled
with chance, the last identified influencing casd/ynay be crucial to the success of
the gifted student. Considering this, laptops magdnsidered as a positive catalyst
to provide gifted students with the chance to leprncker at a faster pace, reflect

interest and maintain motivation.
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1.5 Research Question

Through the lens provided by activity theory thisdy will investigate the
experiences of primary aged gifted students asuligye information
communication technologies in a classroom set@pgcifically, the study will
examine the experiences of students aged 11-1zha¥® been identified with
elements of gifted and how they are engaged antvated to achieve with a tool
through the medium of a ubiquitous one-to-one lpmiassroom. It will argue later
that whilst there is an abundance of researcharhts ability and pedagogy
regarding the gifted student, that there is a t#alesearch in the field that takes into
account the students perspectives on what effenteao-one classroom has on the
self-regulation of the gifted learner. Hence thigly seeks to address the following
research question:

What are the experiences of the gifted learnezntgage and achieve, in a one-to-

one laptop classroom?

Therefore, there is a need to investigate and georesearch data into the
thinking and motivation of gifted students in a raopdone-to-one classroom. To
answer the research question, this study draws asmcial constructivist approach
and applies activity theory to trace the studembmater interaction in a multiple case
study design.

Central to this study is the understanding of elepee. If we use the word as a
noun it can simply mean to have a practical contaitt. If we use it as a verb we
can take it from the perspective of, to be infortedyrow. Thus, it means you have
gained knowledge or insight about something thrabghexperience or event. In
her 2002 case study of Swedish schools, WestlitmdAfound that children’s inside

perspective of school can benefit our understandireghool as a social institution.
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In her study, Allodi considered the children as petent informants who are able to
assess their educational environments. She argaesHildren have important things
to say and that it would benefit school and sodietlysten to them. From such a
perspective, it is interesting to ask questionsiabtudents’ experiences concerning
their school situation. This is in accordance \ittiher studies by Yonesawa, Jones,
and Joselowsky (2009), who argue that studentsgean excellent source of
information and motivation when asked to particgpand who consider young
people to be thoughtful contributors to educatiatenge, although it is not
common to give them the opportunity to speak uplanteard. If we are truly trying
to record student experiences, including behavidymamics of interactions with
others, the use of technology for learning and g@rag@proaches to activities within
a classroom a strong student voice is necessary.
1.6 Research Design

This research employed a qualitative multiple caady design (Leech &
Onwuegbuzie, 2009). The study was conducted inge larimary school in a
metropolitan region within Queensland, Australireschool was a coeducational
facility from Prep to Year 7 (ages 5-12), with stntlenrolment at the time of the
study at 1050 students. Four students and theenpslcaregivers were invited to
participate in the research. My role at the stuteywas that of Deputy Principal
(Assistant Principal), whilst my role within therdext of the research is that of
participant/researcher.

The student participants and their parents/caregiwvere invited to share
their experiences regarding how identified gifteatients engage with a tool (laptop)

in one-to-one classroom and create opportunitiesti@ents to engage and achieve.



Adam Knights Introduction

The participant researcher was the person resgerisibcollection and analysis of
information.
1.7 Significance of this research

According to Rakow (2008) an environment that ieethatically rich and
challenging” is designed to stimulate interest aradivation in gifted students (p.
44). Apart from research on engagement, therelisaorelatively small body of
evidence about the effect of computers in the ohass to promote this richness.
There is even less evidence in terms of their efamutcomes for the gifted student
(Riley & Brown, 2001). More recently, Siegel (2Q03iblished a paper advocating
the use of technology in flipped classrooms. Heledghat, “Gifted students may
not be asked to view a video; they may be providit links to various websites
that will allow them to explore a given topic in realepth.” The paper does not
include any evidence of the student perspectivanghging in this approach to
differentiation. Similarly a specialised text dretuse of technology with gifted
students by Lennex and Nettleton, (2015) does ahtesss student experiences in
using mobile technology.

As more and more schools begin to adopt strategidgprograms to address
the needs of gifted students combined with thennéif computer based education it
is crucial that research be conducted to invedigs benefits of both and how they
may impact on each other. Research that considenserceptions of the students is
critical.

The learning experience of the gifted student di@s®nd the cognitive area
and is directly linked to their emotional needs deglelopment (Feldhusen &
Wyman, 1980; Davis, Rimm & Siegle, 2011). In thegard, Tomlinson (2001)

proposed that classroom differentiation should bexan essential practice. Itis a
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strategy whereby teachers actively plan a variguiaggeh to what students need to
learn, how they will learn it, and/or how they wshhow what they have learned in
order to increase the likelihood that each studélhtearn as much as he or she can,
as efficiently as possible. A similar understandiag been more recently echoed by
Persson (2014).

For gifted learners, three attributes have beentiiikd as common in their
learning style. They need “more information, preedrboth at a higher level and a
faster pace” (Feldhusen, 1982a, p. 39; Heald, 2@i&ed learners generally prefer
independent self-paced learning and online cowaseakey enable the learner to
move through the learning experience at a pace @maunate with their ability.
Feldhusen and Wyman (1980) further believed tHtgdjieducation programs should
not force more information down the throats ofejifistudents, but rather to open up
as many pathways to information as possible. Ijpuaion with these thoughts,
Renzulli (2008) believes that gifted students destraite high levels of task
commitment when they are provided with interesiing challenging assignments
that keep them engaged. It is the combination egerarguments that creates the
opportunity to further address the needs of thiedjithild.

From the perspective of this literature, the rdléaptops and specifically
one-to-one classrooms, in differentiating educatryifted students, becomes
increasingly important aspect to consider. As saahstudy is not simply about
giving a student a laptop. Rather it is propo$ed within a one-to-one classroom,
where a student’s personal laptop is a sourceffgrdntiation, a gifted student will

forge stronger pathways for engagement and leaamdghus improved outcomes.
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Apple Computers Inc. 20F7research into one-to-one computing show
students spend more times engaged in collaborativie than non-laptop students,
participate more in project-based instruction, &ritore and access more
information, and show better research analysisssi8tudents spend more time with
technology in a one-to-one program and as a réseytcommit more time and effort
into the learning that occurs through their prgesntd collaborations. In addition
students become better collaborators, direct their learning, report a greater
reliance on active learning strategies and readiyage in problem solving and
critical thinking. Finally laptop students consrdig show deeper and more flexible
uses of technology and spend more time doing homearocomputers than other
students (Barrios, 2004).

However, at this time the challenge in the reseafadne-to-one laptop
computing and outcomes for the gifted studentihigts lack on specific outcomes
for identified gifted students in term of engagememotivation and academic
achievement. This research will build perspectoretéachers on the potential that

one-to-one computers create for achievement ogjifted.

1.8 Thesis Outline

Chapter 1 has presented the introduction to thil@no, the history and
background surrounding the problem, policies ant@ches addressing the
problem, and the nature of the study. The remaiafihre thesis is divided as
follows:

Chapter 2 provides a detailed review of recentdttee. The background for

the study is set by examining the rise and infleemiccomputers in the modern

2 www.apple.com/education/k12/onetoone/classroon.htm
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classroom and detail outcomes for computer baseidosments. Next the review of
the literature will examine the provisions for giftstudents and the implications on
pedagogy. A review of the literature revealing gas theoretical perspectives that
may be employed in this study will conclude Chagter

Chapter 3 will scrutinise the research design efdtudy. The theoretical
perspective influencing the methodology will beadled and explained. A synopsis
of the development of the evolution of case stuayhmdology is provided. The
chapter concludes with the details of the recruitioé participants, data sources and
collection procedures, data analysis and an uratedstg of quality and validity.

Chapter 4 provides an in-depth background profilne three participants.
These profiles offer a snapshot of each studetiitarclassroom as well as a self-
description from the participants. The chapter aaohes with a summary and
understanding of current academic outcomes fostihgents.

Chapter 5 examines specifically the use if actithiggory in the classroom
and provides an insight into the system dynamitaper 6 discusses the findings
and links this through to the central question lgedature review and finally
Chapter 7 concludes with a summary of the studiyseussion of the findings, and

recommendations and implications for further study.
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Chapter 2: Literature Review

2.1 Introduction

In the areas of information communication techn@edICTs) and gifted
students the literature directly acknowledges tireiculum design needs for gifted
students and encompasses suggestions for besteraased on their inclusion in
special programs that are often adrift or runnmgsolation from the school setting
(Ivers, 2009; Jarvis, & Henderson, 2014). Shaw@ibels (2015) found in their study
of gifted students in heterogeneous classroomssthdents identified as gifted often
receive supplemental services through enrolmeatgiited program when funds and
space are available, their curriculum and instaucin regular classrooms is often
provided without differentiation from that of thergeral population. This literature
review presents and analyses the most pertinegiestin the areas of teaching the
gifted students through information and communaratechnologies within a school
context.

The aim of this study is to investigate the expwes of primary-aged
students as they utilise ICTs in a classroom gpet@pecifically, the study documents
and analyses the experiences and outcomes ofgihineary aged students engaging
in a one-to-one laptop class and how they utilisgtop as a tool to improve
motivation and learning outcomes. This chaptermegiith an examination of the
nature of giftedness (Section 2.2) and then furtéixamines the literature that
documents effective teaching and support for thedstudent (section 2.3). The
scene is set by comparing scholarly and profesklbe@ature relating to gifted
education, differentiation practices for gifteddstats and the role and importance of

technology in the classroom environment to imprstuglent engagement and
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learning outcomes (Section 2.4). Next, the litexais reviewed on the links between
ICTs and constructivist environments (Section 2r&) the opportunities that
computer based technology provides on motivatitudest achievement and
converges on the global growth and importance eftorone classrooms and the
possibilities of these classrooms to cater moraiigety for the needs of the gifted.
In this final phase (Section 2.7) activity theorjl Wwe examined to identify its
suitability to map students’ one-to-one interactidhis chapter will synthesise a
range of issues to identify implications from ttierature and their importance for
this study and identified limitations and to these of the study.
2.2 Conceptions of Giftedness

The definition and application of the term gifteasloften been a source of
contention in schools and other education facdiie there is not one universally
agreed upon understanding of what the term encaepaBritish psychologist,
Francis Galton first used the term gifted in thelapart of the 19th century to refer
to adults who demonstrated exceptional talent mesarea (Robinson &
Clinkenbeard, 2008). In his studies he believeti¢hadren could inherit the
potential from their parents and referred to theskren as gifted children. Galton's
view of gifted children was expanded upon in theyeBE900’s by cognitive
psychologist, Lewis Terman who included referemca high Intelligence Quotient
(IQ). As a foundation for his research, Terman &elhprench psychologist Alfred
Binet's intelligence test whilst working at Stardddniversity to develop the
Stanford—Binet Intelligence Scale. Here he begardmg-term case study of gifted
children, whom he defined as children with IQs 40 br more.

When we examine these early understandings, Galtotérpretation

generates the idea that a gifted person is oneangift or a special talent
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demonstrated in adulthood. Conversely, Terman'w \&el to definitions of gifted,
which not only included high 1Q, but also the natibat giftedness should be a
predictor of adult achievement. However, reseasinefuding Borland, (2009),
Sternberg, Jarvin, and Grigorenko, (2011), Pfeif@&12) and Plucker and Callahan,
(2014), have been cautious in the application®ghitive testing alone as a measure
intelligence or giftedness. Contemporary thinkimghhlights an 1Q alone approach as
outmoded and simplistic with current models attengpto conceptualise giftedness
beyond normalized intelligence testing approaches.

Joseph Renzulli (1978, 1982, 1986, 1999, 2006)utatsid a three-ring

definition of gifted behaviour that expanded theenrstanding of giftedness.

Above Task
Average Commitment
Ability

Figure 2.1 Renzulli’s Three-Ring Conception of Giftedness

Renzulli (1986) and Renzulli and Reis (2002) padtd that there are three
factors important for the development of gifted &abur. These factors included
above average ability, which encompasses the dggaccquire knowledge or
perform in an activity. Creativity which encompasfleency, flexibility, and
originality of thought, openness to experiencesgafity to stimulations, and a

willingness to take risks and task commitment whgolbompasses perseverance,
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endurance, hard work, as well as perceptivenebss@didence, and a special
fascination with a special subject. Fundament&eaozulli's model is that only when
the characteristics from all three rings work tbgetcan high achievement or gifted
behaviour be witnessed. Francoys Gagné, convedséilyed giftedness as the
possession and use of untrained and spontaneoysiyssed natural abilities, termed
aptitudes or gifts, in at least one ability domi@ira degree that places a child among

the top 10% of their age peers (Gagné, 1985, 2013).

|
The DMGT 2.0

CHANCE (C)

NATURAL ABILITIES EMUIRONMENTAL (£ COMPETENCIES
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©2012 Prof. Frangoys Gagné

Figure 2.2Gagné (2015) Model of Giftedness and Talent

The important aspect of Gagné’s model is the naifitke environment. The
central column of the figure highlights the rolattthe physical, cultural, social and

familial context plays in talent development. IH@asuggests that goal management
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(i.e., self-regulation) is an important intra-perabattribute that supports talent
development.

It is this divergence of understanding around tleniification gifted students
over a long period of time that has laid the foudrmmafor much of the confusion
around the understanding and application of tha giftedness. Renzulli (2005)
succinctly states, “as long as there are differemé®pinion among reasonable
scholars there will never be a single definitiorgidfedness” (p. 251)

These definitions by Renzulli, Gagné and othersl urs@arious jurisdictions
and functions highlight the special characteristicgifted students and indicate
special educational provisions are needed to asldnes needs. However, according
to Davis, Rimm and Siegle (2011), gifted studemésaaunique group of learners
who have a higher intellectual ability or creatnihan their same-age peers, the
ways they manifest their giftedness varies and éedcicational provision needs to
be acknowledge both their general characteristidstlaeir individual
exceptionalities.

There has been criticism of contemporary modelgiftédness. Ziegler (2005)
has called for a paradigm shift in thinking aboifiteginess and proposes that, instead
of focusing on multifactorial models to understahne nature of giftedness, he and
colleagues (Ziegler & Stdger, 2004; Ziegler & Apsbn, 2012) argue for a systemic
view of giftedness in which they propose the ne@ecttocus on the conditions and
interactions among traditional factors. Ziegled &hillipson (2012) suggest;

Similar to the manner in which a species adapliwitty conditions in its
own ecological niche over the course of its phylggesome individuals
continue to adapt to the circumstances within &iqadar talent domain

until they achieve an optimal working relationsbhgtween themselves

and the domain. (p. 12)
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It is beyond the scope of this review to explore@mbeeply the current
debate between the traditionalist factorial perspe@nd the systems perspective of
gifted education. For the purposes of this stuftedness will be defined as;

Students who are gifted excel, or are capable cdlerg, in one or more
areas such as general intelligence, specific acadsdies, visual and
performing arts, physical ability, creative thingjnnterpersonal and
intra-personal skills. Giftedness in a studenbisimonly characterised
by an advanced pace of learning, quality of thigkan capability for
remarkably high standards of performance comparetuidents of the
same age. Although these students are capablégsianding
achievement, the learning environment is pivotariabling them to
demonstrate and develop their abilities. Studeiis are gifted are at risk
of underachieving and disengaging from learnintgefy are not identified
and catered for appropriately. (Education Queedsfaamework for
Gifted Education, 2004. p. 2)

This study draws on activity theory (Section 2u)ich does frame analysis of
events from a systems perspective. Activity theaysiders the entire activity
system including environment, people and instingibeyond just one actor or

person.

2.3 Gifted Education in Schools

Gifted education refers to systematic and intemtli@fforts to provide
appropriate programs and services to promote tgeitiee, social, and affective
needs of gifted students (Purcell & Eckert, 20@\dents identified as gifted have
different abilities than their age peers and a& saquire different educational
experiences to satisfy and support their learnmj@itcomes. These experiences
and abilities are accompanied by the related pi@mvwsthat must be met in the

educational environment if these gifted learneestardevelop to their fullest
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potential. When teachers do not fully understancreate an environment to meet
the needs of gifted learners these behaviours mhgreely affect the outcomes for
the gifted child (Clark, 2008).

The Australian Curriculum, Assessment and Repoiatipority (ACARA)
have formed guidelines for gifted education antestaat Gifted and talented
students are entitled to rigorous, relevant ancegimg learning opportunities drawn
from the Australian Curriculum and aligned withithadividual learning needs,
strengths, interests and goals. They go furthstating the school plays a critical
role in giving students appropriate opportunitymsiiation and experiences in order
to develop their potential and translate theirsgifito talents. Jarvis and Henderson
(2014, p.5) state that, “Australian educators waghn a system of competing
demands, perpetually limited funding, and a streygjemic focus on the attainment
of minimum standards in literacy and numeracy. dtmalenge for gifted education
is to establish and maintain an integral positiothe national discourse on quality
curriculum, teaching, and inclusive practices fbstudents.”

Gifted students are a diverse group of individwét® have abilities beyond
the general education classroom and require chdaodbe school environment (Reis
& Renzulli, 2004). Therefore, when students aregdin general education
classroom settings, teachers must differentiatenayjlenging the gifted learner in a
supportive environment (Heald, 2016). Such a supoenvironment reflects the
level of expertise of teachers and the prevailctgpsl culture (Lassig, 2009).

Reis and Renzulli (2004) indicate there are twosnhwpt above average
ability can be defined: general ability and specibility. General ability includes
the ability to process information, integrate exgeces and, as a result, demonstrate

appropriate and adaptive responses in new sitigtaond engage in abstract thinking.
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Specific ability refers to applying general abdgito specific knowledge but also
refers to the ability to sort or discard irrelevarformation. If we acknowledge this
model for identifying above average students, weeptthat approximately 15-20 %
of students may demonstrate this ability. We atszept that many students who lack
appropriate learning opportunities may not achetvadvanced levels.

Principles for the education of gifted children warticulated over 30 years
ago and still remain the most successful (Rog@@7R Gifted students are generally
supported through additional programs. Most commtrgse programs are based on
the notion of either pull out, where students angp®rted in a separate room or
conversely, push in or inclusion classrooms, wileeeclassroom has a differentiated
activity base, accelerated classrooms where stsidecess a compacted or
accelerated curriculum and enrichment classroongevétudents are taught a more
challenging curriculum in comparison to a mainstredassroom.

A majority of gifted students spend most of thely dh a traditional
classroom setting (Cox, Daniel & Boston, 198&nTassel-Baska & Brown, 2007,
Kordosky, 2010). Most often these students arecaopled with instruction
appropriate to their level of aptitude, and therefohe needs of the gifted learner are
not met (Australia Senate Review 2001; Kulik, 1993rke, 1992; Sprague &
Shaklee, 2015). Davidson and Davidson (2004) amdlifison (2003) described the
instructional practices in general education clamsis as repetitive, unchallenging,
and restrictive for gifted students. Other scholege argued that although the
various approaches and strategies that addresschowdify the curriculum for
gifted students are prevalent, well-intentionedbess may not be using those
teaching practice@Hong, Greene & Higgins, 2006; Tomlinson, 2003; Webbre,

Amend, & DeVries, 2007). There may be possible equences of not providing
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challenges for gifted learners. These consequencksle boredom, behaviour
problems, and disenchantment with school in gen€hals, the goal for teachers is
to meet gifted student instructional needs whill/fdeveloping their abilities,
creativity, and interest without losing motivation.

Overt thirty years ago, Maker (1982) advocatedaith@ption of educational
practices that provided tailored and appropriatélgllenging educational
experiences for gifted students. From this earlykwieer model of practices are
widely adopted in many countries and she continoiesfine her model (Maker &
Schiever, 2010). Furthermore, her model of difféegion has been influential in
guiding practices for teachers to implement wititegi students and is advocated by
many Australian jurisdictions (Munro, 2012).

Renzulli and Reis (2002) reported that gifted stislenust be taught the core
curriculum along with all other students; the cculum must be differentiated to fit
the learning needs of each gifted child. Modifioator differentiation of instruction
at the program or curriculum level not just indivad lessons is crucial for success of
the gifted student. This differentiated curriculomast focus on complexity and
depth.

In an attempt to meet the needs of the gifted, M&wwift, and Shallenberger
(2002) tested the effectiveness of self-containasiscoom curriculum that was
differentiated for highly intellectually gifted stants. Their findings demonstrated
that the self-contained classroom provided a chgiig learning environment for
highly intellectually gifted students. The reseafatther showed that the responses
of individual students to this more challenging ieowment varied considerably,
creating different emotional and social outcomessfecific students at different

times during the school year. The results sugf@estnhodified programming for the
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gifted can have differential effects on individgalldents and further highlights that
gifted students require educational experiencespitevide challenge in the depth,
breadth, and pace of instruction. It is at thisypirie that one-to-one laptop programs
facilitated by the use of information communicattenhnologies tools may produce
a positive impact for the gifted child and creag@atform for further research.

Before exploring the use of ICT as a tool, the gptes informing differentiation

practices are now explored.

2.4 Differentiation and the Challenges of the Gifté Child

Advocates of differentiation assert that the nesdgfted learners are best
met by a curriculum that integrates advanced conpeaduct development, problem
solving, and high level processes (Tomlinson, 2@8|les, & Winebrenner, 2012).
Bloom (1956) and Vygotsky (1978) supported difféiaied instruction as a strategy
to maximise students’ growth (Coleman, 2003; Vas€aBaska & Brown, 2007).
These researchers provided a working knowledgedacators about students’
cognitive development. By adopting these practicgbe general education
classroom, | propose that teachers will be betibr t serve gifted students.

Purcell and Eckert (2006) defined a differentiatadiculum, as the process
that teachers employ to improve student learningibiching various components to
characteristics of students, and has been viewetbaseffective and efficient when
changes are made in the depth and breadth of $tie@ening (Delisle, 2006).
Advocates of gifted education have declared thfggdstudents require a curriculum
that is enhanced by activities that are differéatidrom the regular curriculum

(Croft, 2003; Davis & Rimm, 2004; Tomlinson, 2003).

22



Adam Knights

Across the plethora of educational literature, mgmiglelines exist for
implementing differentiated instruction in the desom. Diezmann and Watters
(1995) found that there were three major needsiredjfor a successful enrichment
program: identification strategies, careful numggiand programming. Therefore,
when students are placed in a general educatisaro@m setting, teachers must
differentiate by challenging the gifted learnerisupportive environment (Parke,
1992).

Tomlinson (2003) has further defined differentiatestruction as a
philosophy that encourages teachers to plan sicalgin order to reach the diverse
learners in the classrooms. Under her umbrelleebéts, she states that teachers
ought to fine-tune their instructional practicesrteet students’ diverse readiness
levels, learning styles, and interests rather firanide a “one size fits all” approach
to teaching and learning. Borrowing heavily frone tdlaker Model (Maker 1981,
1982, 1986) of a differentiated curriculum, sheliaats specific factors necessary for
implementing differentiated instruction; she expéa that teachers must
differentiate content, process, and product acogrth students’ readiness, interests,
and learning profile. In this model teachers offéferent approaches to what
students learn. The aim is to remove the ceilingvbat is learned, and use the
student's abilities to build a richer, more diveasd efficiently organised knowledge
base (content). Students learn, by promoting arigatind higher level cognitive
skills encouraging the productive use and manageofe¢he knowledge the students
have mastered (process). Students then demonstratehey have learned, by
facilitating opportunities for gifted students tagduce a product that reflects their

potential (product) or talents. As such, teachegglzen creating a learning
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environment which encourages students to engageathities to the greatest extent

possible. Figure 2.3 below illustrates this struetu

Differentlation of Instruction

is a teacher's response to learner's needs

+

guided by general principles of differentiation,

such as
respectful flexible ongoing assessment
tasks grouping and adjustment

Teachers can differentiate

according to student’s

Readiness

through a range of instructional and management strategies

such as
|

multiple intelllgences tiered lessons AMAT
jigsaw tiered centers varied questioning strategies
taped material tiered products interest centers
anchor activities learning contracts Interest groups
warying organizers small-group instruction varied homework
varied texts group investigation campacting
varled supplementary materials | orbitals varied journal prempes
literature circles independent study complex instruction

Figure 2.3(2003) Tomlinson’s Differentiated Instruction

Tomlinson (2003, 2014) defined content as thetimbteaching and learning,

and as a concept it envelopes two ways that tesicieed to think when
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implementing differentiation. First, teachers né&mthink about “what” is taught.
Second, teachers need to think about “how to diveemnts access” to what they need
to learn. Through this process of explicit teachirigere the teacher can explain
exactly what students are expected to learn anasdstmate the steps needed to
accomplish the task, the teacher is able to ddeggons that help students achieve
mastery.

Process refers to the activities that will leadniastery (Maker, 1982;
Tomlinson, 2003; Maker & Schiever 2010). Diversawties include independent
studies, contracts, compacting, or tiered assigtené the heart of this concept is
that if a process is differentiated, the teachiyteswill reflect the various learning
styles of the students and as a result the teachrimizes academic learning time
and thus contributes to the growth of all studemthieir outcomes. Product refers to
a demonstration of what students have learned amdake on various authentic
forms. According to Tomlinson (2014), when diffeiating the product for gifted
students, it is recommended that criteria for sglggroduct options be based on the
research regarding appropriateness for gifted érarn

As part of this differentiation process, the teaahest consider the readiness,
interests and learning styles of students in plapfor differentiated instruction.
Tomlinson, (2003) defines readiness as a studentty point relative to a particular
understanding or skill. It is particularly stresskdt, unlike ability, readiness can
vary widely over time, topic, and circumstances.

Paramount to the understanding of readiness isthdénts whose readiness is
low may require extra support in the form of oneeme or small group instruction,
modification of time frames, as well as the usenofe structured activities. Equally

instruction for more advanced students may requorepacting or acceleration and
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as such students with more developed readinesskiapractice and material they
already know and advance to other material. Thestenmals engage students in
activities that emphasize problem solving, the carnmg and contrasting of data, and
the ability to search for cause and effect. Tongimposits that when modifications
are made in this way and students are provided twélopportunity to structure
knowledge in a variety of ways, they may reachrtpetential.

Since Tomlinson’s seminal work in 199Fhe Differentiated Classrogm
Tomlinson (2003, 2014) further proposes that irgeieanother characteristic that
guides differentiation and is defined as a chilffinity, curiosity or passion for a
particular topic or skill. From this literatureist clear that not only do students bring
previous knowledge and experiences to school,Hayt also bring their own interest
in a particular area. They come to school withrtbed to further develop and
explore their interests. Therefore, teachers atewaged to provide learning
opportunities for exploration of the interest adlwae offer opportunities to develop
new interests. It is within this differentiationrpdigm of new learning opportunities
and interest that ICTs have been identified asytha may provide the platform
for student growth and improved achievement. lir B@05 study of teaching in the
one-to-one classroom, Owen, Farsail, Knezek angt@hsen found that,

Students don’t have to wait for teachers to conméyrmation as much of
it is available on the internet, forcing a focustba changing role of the
teacher. There are opportunities for differentiatestruction and
engaging learning but only if we think differentipout our learning

environments. (p. 14.)

These early findings were echoed in the 2007 stdducker and Hug of

one-to-one classrooms. In their research teackpmsted that they are better
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able to meet the needs of students that are gifidey are able to spend more
time individualising instruction for students.

Finally, in the 2012 study on best practices dfegifeducation
Periathiruvadi and Rinn found that “technology aoly allows teachers to
provide differentiated instruction for gifted chiéh and adolescents, but also
serves as an educational and creative outlet foesaf the best and brightest

minds in the world” (p. 153).

2.5 Computer Based Environments and Self-Regulation

Historically the integration of new technology irdducation settings, from
calculators to computers, has been steep withsaeal vision for the future of
education including that of differentiation. lroking back to 1997, in his American
Federal Reserve speech, Alan Greenspann touchthisgroint and said,

We need to be looking forward in order to adopteducational system
to the evolving needs of the economy and the resldf our changing
society. Those efforts will require the collabooatiof policy makers,
educational experts and importantly our citizehs an effort that should

not be postponed. (p. 4)

Largescale one-to-one initiatives such as Micrésdfhytime Anywhere
Learning and the one laptop per child program amda programs in the US
(Maine, Henrico County Virginia, New Orleans Loaisa and pilot programs in
Texas, Florida, New Hampshire and California) heneated a shift in educational
paradigms. Similarly the 2007 Rudd Government &veti Secondary School
Computer Fund which held the specific aim to “makery classroom ‘a digital
classroom’ by providing Australian schools withrélio the premises, connections

which will deliver broadband speeds of up to 10@atsts per second” mirrors the
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shift in education thinking (ALP, 2007, p. 4). Heeprograms provided the
foundations to move into the digital economy of fimeire, and have reinforced that
that for today’s learner computers and mobile tetdgy are no longer negotiable;
they are must have devices. However, an underlyamgern is that the technology
may be ahead of the application. Students aredinesing computers and the
instant communication and learning opportunitiesytbffer but educational systems
may be failing to recognise and adapt.

In the last decade billions of dollars around tlegld/have been spent
supporting this ideal in education however, thelitef that endeavour remain
uncertain (Cherian, 2009). In recent years, ththpla of computer based teaching
resources has grown dramatically due to easily@#lale mobile phones, tablets,
computers MP3'’s and software apps (Sheffield, 200ZY'S are impacting all of our
lives, and especially the lives of students, in @@ intensifying ways. Once seen as
an isolating influence due to cost, technologiesranw recognised as a principal
way to stay in touch and take control of one’s d@arning. Multisensory, ubiquitous,
and interdisciplinary, communication technologies iategrated into nearly
everything we do. It gives students a public va@nd a means to reach beyond the
classroom for interaction and exploration (Johns@wjne, Smith & Stone, 2010).
An Organisation for Economic Co-operation and Depeient [OECD] (2010)
report into assessing the effects of ICT in edocatound that technology can
provide the necessary tools for improving the teaghnd learning process, opening
new opportunities and avenues. In particular, ild@nhance the customisation of
the educational process, adapting it to the pdaticieeds of the student and support
the personalisation strategies in teaching andilegua discussion of which is

beyond the scope of this thesis.
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Within this customisation and tailoring the plethaf resources and
relationships made easily accessible via the Istasnprogressively challenging us
to re-examine our roles as educators in a modassom. This understanding of
resources and challenges is reflected in both tbbabTechnology Information
Report (2012) and the Horizon Report (2011) tnapleasises personal access to the
Internet from mobile devices is on the rise, thengng set of resources available as
open content, and a variety of reference and tektbavailable electronically,
students’ easy and pervasive access to informatitside of the classroom resources
continues to encourage educators to take a cdogikilat the ways we can best serve
learners.

However, whilst students and their educational gepees are evolving in
response to ICTs, educational practice and therralt¢hat support it are changing
slowly. Schools are still using materials developettach the students of decades
ago, but today’s students are very different invlag they think and work (Johnson,
Smith, Willis, Levine, & Haywood, 2011). The 201 Dbizon Report that seeks to
identify and describe emerging technologies likelyrave considerable impact on
teaching and learning, suggests that schools meaddpt to current student needs
and identify new learning models that are engatpngpunger generations. Teachers
feel that a shift to a more learner-centred modelised on the development of
individual potential instead of the imposition obady of knowledge would lead to a
deeper and more sustained learning across thewum. To support such a change,
both teaching practice and the tools used to measyrovement in the classroom
must adapt. Assessment in particular has not ke with new modes of working,

and must change along with teaching methods, taots materials.
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The creation of Zlcentury classrooms has delivered prospects fdests
to use various forms of technology to connect formation, their peers, and other
classrooms and students throughout the world. Hewe&lassroom integration has
not kept pace with increases in available technotogls (Keengwe, Pearson, &

Smart, 2009; Keengwe, Schnellert & Mills, 2012).

2.6 One-to-one personal computing

One-to-one computing essentially involves providevgry staff member,
teacher and student with a portable laptop, notelbodablet PC or connected device
for continuous use both in the classroom and ateh@wer the last 20 years there
has been a noted and dramatic increase in the @claptop and one-to-one
portable device initiatives. (Bebell & O’Dwyer, 21 A three-year longitudinal
study by Gulek and Demirtas (2005) examined theairhpf participation in a laptop
program on student achievement. By following 258die school students via a
cohort’s model it was demonstrated that studentis avlaptop spent more time
engaged in collaborative and project based instmu¢han non-laptop students. The
research suggested that compared to their nondaotionterparts, students in
classrooms that provide all students with their daptops spend more time involved
in collaborative work, participate in more projéetsed instruction, produce writing
of higher quality and greater length, gain increlasecess to information, improve
research analysis skills, and spend more time doangework on computers. It
demonstrated that in comparison overall grade iatages, the substantial impact
of laptop use on student learning outcomes. Itfweieer demonstrated in their study
that students participating in a one-to-one progeanmed significantly higher

overall grade point averages as well as speciicdeores in writing, language arts
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and mathematics. Penuel (2006) in a synthesissefireh on laptops in education
concluded that,

Laptops provide students with frequent and immedaatcess to the
internet and educational software placing technplogn integral
position in relation to student learning and teachstruction. There is
wide access to resources to support student lepamd tools to plan and
organise learning. Students can communicate wéin gfeers, teachers
and the wider community and students can undecdakaborative tasks.
This increased availability results in increaseohpater skills which
potentiallycan transform the learning environment and impsiueent

learning outcomes. (p. 7)

In a similar qualitative study by Silvernail andit@®r (2007) it was reported
that students using a laptop felt more organis@dpteting their work more quickly
and at a high quality. These results were echoddwather described in a similar
study in 2006 by the Metri Group. The Metri Gro@0Q7) conducted a review of
one-to-one learning environments and found thatesits who engaged in these
initiatives achieved significantly higher gradesass a number of key learning areas
than students in non-one-to-one classrooms. ltalssreported that significant
improvements were seen in student learning. Innessehese reports depict that
one-to-one laptop initiatives significantly and piogly influenced learning
outcomes with the educational setting. Therefasearch reported in the literature
can and does support the proposition that throbgluse of technology gifted
students may achieve improved results across aewuaflareas (Siegle, 2005;
Bluman-Pardo, 2009; Willis, Steel, & Seriki, 2015).

However, a major consideration of potential outesraf one-to-one
environments with the needs of the gifted is thpanance of self-regulation. Self-

regulation can have multiple meanings. Psycholsgishsider self-regulation as the
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ability to act in your long-term best interest, smtent with your deepest values. The
concept can also be used synonymously with stressgement when referring to
strategies to overcome anxiety and stress whemeydatvn. In education,
Zimmerman (2002) defines self-regulation as “tHédieective process by which
learners transform their mental abilities into aadt skills” (p. 65). Van Deur
(2004) states that it is an integrated learning@ss, consisting of the development
of a set of constructive behaviours that affectotearning and finally Moore (2005)
states that, “self-regulation plays a major rol¢hia successful academic
performance of gifted students and that successdlitdirected, and motivated
learners take an active role in their learning pss¢ (p. 42). Moore notes that not all
gifted learners are self-regulators. Stating theosjng characteristics of gifted
learners such as self-criticism, boredom, behawgloaurtburst and other negatively
viewed behaviours must be carefully balanced amdidered in any program. The
research from Zucker and Hug, (2007) found thattorene programs had impacted
and changed teacher’s instructional practice,

The one-to-one laptop program can change the peactiteachers

changing the way they organise classroom activilieachers rely less

on textbooks and many say they are better ablestt the needs of

students that are struggling and those that aredgi¥Vith the laptops

teachers are able to spend more time individugligistruction for

students. (p. 13)

Stettler (1998) has identified four models of teag with technology for the

gifted student. These models are of particular itgnze to this study as they
provide a reference point for future observatigifted modes identified in her work

include:

32



Adam Knights

» Acquirer of information — for the mastery of coutsewledge and skills in
a sequential fashion using adaptive interactivgams;

* Retrievers of information — to extend core knowledund skills. The world
Wide Web is important technology based on resourtieis regards;

» Constructors of information — in order to produn®rmation through
extension of core knowledge and skills and reqgthigker level syntheses to
produce information; and

* Presenters of information — The student becomealitises of technology
and communicates information that has been constiwnd produced by
them.

The proportion of time a student may spend in eactle changes depending
on the skills interests and background knowledgesthdents brings. For the
purposes of this study as students work withinsdesy each of these models should
be discernible. A one-to-one program may creatersironment that supports the
gifted learner and allows for self-exploration vaithh harsh penalties and allow gifted
students discover for themselves their interegsngths, and weaknesses and as
such improve academic outcomes.

According to Rogers (2007) gifted learners gemgpakfer independent,
self-paced learning and online courses are idetdeasoffer advanced, complex
content that can be self-paced. Online and indalidad learning has shown
substantial academic effects, including the aceurgtention of greater knowledge
for gifted students. Similarly, Pyryt (2003) belelithat a computer allows students
to choose whether they read/listen to text, wateld@o or interact with the software.
Dunleavy, Dextert and Heinecket (2007) further refimat networked computers

positively impact learning environments,
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Our results indicate that the one-to-one studentetworked laptop ratio
contributes generally and significantly to the effeeness of the learning
environments per the design criteria of being nieaener-, assessment-,
community- and knowledge-centered. (p. 18)

The interaction involved in the use of a mouse keyboard, different
windows and tabs, and linking to different sited agpertext is particularly
beneficial for students with different learningls; Thus, computer technology
enables a match between the format of the contehtree learning style of
individual gifted students and this aligns with firecipals of constructivist
environments.

2.6 Constructivism

There are many theories of constructivism but tlagdtian and Vygotskian
models predominate. The Piagetian model suggests ttonstructivist classroom
must provide a variety of activities to challengigdents to accept individual
differences, increase their readiness to learopdier new ideas, and construct their
own knowledge. A classroom based on this approaxiidivencompass concrete
learning experiences, such as drawing, role plagslel building and excursions that
views hands-on opportunities as essential andibgilolocks for more sophisticated
tasks. A Vygotskian’ model necessitates that scle@shing takes place in a
meaningful context, and parallels learning thatuogen the real world. This model
of classroom learning highlights creating one’s aencepts and making knowledge
one’s property. The Vygotskian classroom stresssisteéd discovery through
teacher-student and student-student interaction.

When comparing these models both acknowledge Ingildonstructs of
knowledge. As such it can be argued that the ggigiandard of constructivist

learning theories is the learner’'s own active atitie and control in learning, and
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personal knowledge construction, that is, the magfilation of learning. From the
pedagogical point of view, the learner’s learnicgwties should be directed at
examining held prior conceptions and relating ithi® new knowledge. In a review
of Florida, schools Barrios (2004) concluded thatlearning environment should
provide the learner with opportunities to test &mgdbut a new conceptual
understanding in various applied circumstancesgikdlem solving or
comparatively an ICT rich environment. In her fingls she states that, “teachers
must create instructional environments in whichistis use higher-order cognitive
skills to construct meaning or knowledge, engagdisoiplined enquiry, and work
on products that have value beyond school” (p.7).

The major premise of Vygotsky's theories was thedamental role of social
interaction in the development of cognition (Vydagts1978). This social base for
the construction of knowledge is diametrically opga to notions of didactic
teacher-led or transmission models of learning.wladge building is simply where
individuals learn through shared experience andaewis thus internalising
knowledge derived from higher-order thinking pra@ssand cognitive strategies. It
could be suggested that there are clear parakgden the notion of knowledge
building and the description of surface and deamiag (Biggs, 1987, 1993;
Ramsden, 1992). Knowledge is arguably deepenetharsdnade more meaningful
to the individual learner through its being builtdugh interaction with others.

Vygotsky (1978) believed that children construcowtedge or understanding
as the result of thinking and doing in social catgexnd that thinking cannot be
separated from the social setting. Consequeniycliid was identified as social
from the beginning and that development occurrea r@sult of social interaction.

The work of Vygotsky further identified languageths critical link between the
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social and an individual’s mental functioning (B&RkVinsler, 1995) and that within
Vygotsky’'s (1978) general law of cultural developmehigher order thinking

processes can be seen as appearing on two pfeswesding to Vygotsky (1978);

every function in the child's cultural developmappears twice: first, on the
social level, and later, on the individual levélst, between people

(interpsychological), and then inside the childré@psychological). (p. 57)

The zone of proximal development (ZPD) accountsriovement between
these two planes (Blanton, Moorman, & Trathen, 1988cording to Vygotsky,
ZPD is referred to as “the distance between theahdievelopment level as
determined by individual problem solving and theeleof potential development as
determined through problem solving under adult goa or in collaboration with
more capable peers” (p. 86). Essentially, ZPD sefiethe “zone of activity in which
a person can produce with assistance what theyot@noduce alone” (Pea, 2004, p.
426). The work of Vygotsky, and in particular hizfis on social interaction, has
been extrapolated by numerous researchers andtioybar the work of Bereiter,
Scardamalia, Cassells and Hewit (1997). Bereitat.€1997), theory of knowledge
building argued that theories, hypotheses, and aih@lar intellectual artefacts are
objects of inquiryto be scrutinised, improved and put to use asqiaaiits engage in
progressive discourse analogous to scientific eggMore recently Scardamalia and
Bereiter (2010) consolidated this understandingp wiinply stating, “real ideas,
authentic problems.” Real ideas are ideas thatraig from the participants in
knowledge building, not copied ideas; and authgmtablems are problems whose
solution makes a contribution to community knowkedgot problems whose only

value is in the learning that ensues.
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2.7 Activity Theory: A Theoretical Framework

Activity Theory has evolved from the body of work the interpretation of
learning by Vygotsky (1978), Luria (1976) and Leent(1978, 1981). It is
distinguished for its platform of understandingdghamic social interactions that are
mediated by technology on a number of levels inalgithe objective, the ecological
and the social cultural. As a systems theoryiistters a wide range factors
working together to impact an activity and thertgerovides a broad outline for
relating the structure, development and contexbafiputer-supported activities in
educational settings.

Leont’ev (1978) expected that human processes eacrotinised from the
viewpoint of three different levels of analysis sifieally the activity and motivation,
goals and achievement. It allows the researchenderstand the relationships
among all learning experiences and it generatéghtssinto the actions of
individuals and the influence of the context ort ihdividual at different levels.

An activity consists of a subject and an objectdiated by a tool. A subject
can be an individual or a group engaged in an iagtikn activity is undertaken by a
subject, utilising tools to achieve an object (ohjee), thus transforming it into an
outcome (Kuutti, 1996). Tools within an activityrceary widely and may consist of
a way of thinking, a culture or be physical or gsylogical. Kaptelinin (1996)
considered computers as special mediating tool®réds an object can range in
scope from a material object, to a conceptual ptaiotally intangible (a common
idea) as long as it can be shared by the actiattigpants (Kuutti, 1996). Activities
always take place in a certain situation with acgmecontext. Engestrom (1987)

formulated activity context as a network of diffier@arameters or elements that
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influence each other. Engestrom’s model of an agtsystem (1987) is depicted by

Figure 2.4.
Mediating A rtefacts:
Tools and Signs
Object
ie \Scnsc
Subject S _____'I.-- | Outcome
S e Meaning
Rules Community Division of Labour

Figure 2.4 Activity Theory Overview.

Activity theory is considered from the hierarchistducture of activity. Each
activity is conducted through actions of an induad directed towards an object or
multiple objects. An action is a single task witgaal performed to achieve a result
relevant to the overall activity and actions arggened by a sequence of operations.

Kaptelinin (1996, 2003) has applied activity thetwythe educational use of
ICTs for the reason that it ideally focuses notyam the technology but also on the
psychological aspect of the activity. Activity thigas a result is not only governed
by the understanding that the learning experiesi@m iactivity, but viewed in
parallel as a sequence of activities within theegigmce itself (Bodker, 1996;
Kaptelinin, 1996). In this study on gifted studeatsl their experiences in a one-to-
one classrooms, the environment in which teachimehlearning transpire, will be
considered as an activity which can be analyséerms of activity theory (Jonassen
& Rohrer-Murphy, 1999).

For this research the adaptation of activity thesdewarly identifies the

appropriate aspects of the classroom. The todisazher, peers and laptops are
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identified as well as the participants, rules aatpots as they work in a classroom

community.

2.8 Suitability to this Research

Jonassen and Land (2000) claim that activity théorgleal for analysing a
constructivist approach to learning, such as atorme environment, as the
assumptions underpinning activity theory alignitose of constructivism.
Individuals involved in a particular activity arenaltaneously members of other
activity groups that have different objects, toatsl social relations (Engestrom,
1987; Sannino, Engestréom, & Lemos, 2016).

In this perspective, one-to-one laptop technolegyat declared as the object
of learning but as a tool to support students’riewy activities. This viewpoint
allows for the development of more useful learrengironments and interpretations
of students’ experience in these experiments. @mbyugh understanding of the
distributed nature of knowing can meaningful leagncontexts be fostered (Barab &
Plucker, 2002).

The aim of activity theory is to understand thenmamy of consciousness and
activity. It combines a strong philosophy of meutiatof internal and external
artefacts, history and collaboration. Describingesasials of the activity describes the
context of that activity. In activity theory, adtiyis a precursor to learning.

Knowing can only be interpreted in the context oing (Rohrer-Murphy & Jonassen,
1999). Individual actions are always situated meaningful context and are
impossible to understand in isolation without theamingful context as the unit of
analysis (Kuutti, 1996). An activity always contawarious artefacts such as

procedures, rules, methods and laws through wittitbres on objects are mediated.
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Artefacts are created, manipulated and translateédglthe development of the
activity and carry the historical aspect of theelepment. They are also the
outcomes of previous actions on objects (Badked61L9

In activity theory, all activities are mediated &ylturally distinct tools.
Because activity is mediated, this has importamiications for one-to-one learning
as it redefines the nature of learning. Insteadefing learning as the rational
abstraction of mental representation from one’s ewperience, learning based on
the activity theory is now re-conceptualised asriem to participate in a cultural
practice (Vahey, Enyedy & Gifford, 1999). Insteddalesigning learning based on
teacher-centred or student-centred approachesantaity theory perspective,
students move through the activities and progmess being partial participants,
who are heavily dependent on the material mediaifdools, to full participants,
who are able to more flexibly use the cultural $oof the narrative practice (Vahey,
Enyedy & Gifford, 1999). This aligns tightly witihhé understanding of the needs of
gifted students as outlined in section 2.4

Another benefit of applying activity theory to oteeone personalised
learning is concerned with the interface of theligppon. The interface of the
device is in constant development, changing theamce as the user and user
context develops. In the activity theory perspextihe interface and the computer
artefact, such as the laptop device, are mediafdesarning. Activity theory also
assumes an asymmetric relation between peoplenarghf in contrast to traditional
symmetric relations offered by cognitive sciencethrer computer science
approaches, where computer programs and humanibalaare modelled using the

same language and methods (Badker & Petersen,.2000)
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Instead of designing learning applications in isolg using activity theory
enables teachers to make important features of hemaeavour stand out through
the hierarchical structure of activity. This allotim to focus on the context of use.
Computer artefacts can only be understood in corigthey are embedded in
meaningful activity.

An activity is not a homogeneous entity. It comesis variety of disparate
elements, voices and viewpoints (Engestrom, 198@niBo et al., 2016). Activities
are not inert or unyielding, they are constantlglewmg. To understand a
phenomenon means to know how it is developed tatexisting form (Kaptelinin,
1996). This applies to all the elements of an &gtiWhe current relationship
between subject and object includes a condensatitite historical development of
that relationship (Kuutti, 1996).

The structures and behaviour of today’s learniffigecethe culture and
circumstance-specific historical development (Mciviel, 1999; Karanasios, Allen,
& Finnegan, 2015). Chronological analysis allowsgig and promising
organisational structures to be examined as thdtreistheir development. This
means that we must also describe and analyse tedogenent and tensions
(interactions between subjects) within the actigiygtemlt is the author’s belief that
by attempting to improve the user interaction bgleiing information relating to
users, devices and environments through the nofiawareness using activity
theory can bring about effective one-to-one leaggn@ontext awareness, that is an
awareness of the past actions, plays a cruciaimakeducing the user’s explicit input.
Activity theory offers a framework for the desighaontext-aware systems by

providing guidance on what elements of contexaketinto account.
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This approach qualifies teachers to construe thatgn of user behaviour in
the application. This enables minimisation of exiplieacher input and becomes
personalised for the individual user. Minimisingp&git input would enable teachers
to provide better usability for our one-to-one gptearners. There has been limited
research into the experiences of gifted studemitsdfaw upon activity theory to gain
a better understanding of the context specificitgified learners. In fact searches of
the databases such as EBSCO using ‘activity themg’‘gifted’ as key words
retrieved very few (none) relevant references. dishausing activity theory enables
the analysis of key elements of context that clnence user activity, and the
explanation of how elements influence the useriktalbo have effective
experiences in the actual situation.

2.9 Summary

This chapter has provided evidence of the complefigiftedness and
adjustments that must be made in the classroompjoost them. Seminal work from
Tomlinson , Vygotsky , Renzulli and Leont’ev supipibie research study,
demonstrating that gifted students are speciareqdire differentiated practices
which challenges, provides higher order thinkinganunities, collaboration where
necessary and integration around real problemrsgplvA review of the literature
from Penuel, Shaw, Giles, Collins and Taylor has a@lemonstrated a strong
argument that there is potential for one-to-on¢opprograms to cater for the gifted
child, achieve high levels of student engagemedtiaprove outcomes when
examined through activity theory framework.

Computer based education such as constructivistiteafacilitated through
a one-to-one laptop classroom has demonstratedploigimtial to support student

educational outcomes by providing students witbah to differentiate the way in
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which they explore and engage with the curricul&tudies cited have shown that
for the general students’ academic outcomes areowe for those that are using
laptops however, that there is a gap in the liteeator evidence supporting use by
the gifted.

Differentiation, instructional and curriculum, béite students with a wide
range of ability levels (Tomlinson, 2014). At thaere of implementing a modified
curriculum for gifted students within the regulgassroom is the recognition that
variation of instructional strategies is needeeas proposed that a differentiated
environment based around constructivist theorieb si8 a one-to-one laptop
classroom when examined with activity theory taniifg how students interact with
a tool to support learning will provide positivaataing experiences and outcomes
for the gift student.

This review and the framing it has provided, tloaus on the experiences of
gifted students when access is provided to usef@l$ tand the environment adjusted
to give them autonomy becomes an important isseaceithe aim of this study is to
seek an answer to the research question: Wh#teexperiences of the gifted
learner in a one-to-one laptop classroom?

Chapter 3 details the research design and datctolh and analysis
methods used to examine the research questiatesdribes the methodology and
design for the research study through a multi sasgy approach with both inductive

and deductive phases.
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Chapter 3: Methodology

3.1 Introduction

Through the lens provided by activity theory amahira student perspective
this study aimed to investigate the experiencébepifted learner in a one-to-one
laptop classroom environment. Analysis of therditere reviewed in Chapter 2
indicated that there is a need for classroom teadbdlifferentiate instruction for
gifted students in the general education classr@wgution 2.4 explored seminal
studies of gifted education and highlights the lemgjes of catering for students in
the classroom. The literature also emphasisedritithe absence of differentiated
learning experiences, gifted students potentiadjeeience environments that may
not challenge their academic needs.

The literature also revealed in section 2.5 thatmater based environments
may provide an avenue for improved self-regulaiigainst a constructivist
backdrop. Additionally, the review depicted (secti6) that current education
reform movements in gifted education including itheroved access and use of
information communication technologies have reslilteincreased responsibility on
the part of the classroom teacher in meeting tieelsief gifted students. The advent
of ICTs potentially creates enhanced pathways enpiaved outcomes for the gifted
(Hong, Greene & Higgins, 2006).

The corpus of research reflects that there is argétrend in this research
area to be quantitatively based and that the expess of the student are
underrepresented. Qualitative research is needstlifators are to identify practices

that maximise achievement of gifted students ingitieeral education classroom
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setting (Matthews & Kitchen, 2007). A qualitativepsoach was employed with the
major research question to be investigated bystiidy being:
1. What are the learning experiences of the giftethkrain a one-to-one laptop
classroom?

In light of this understanding this chapter hasialgurpose. First, it will
outline and justify the methodological approachdspded in this study. Second, this
chapter will establish a rationale for the resealesign.

3.2 Methodology

Crotty (1998) claims that methodologies relatehi® ‘tstrategy, plan of action,
process or design lying behind the choice of upagicular methods and linking the
choice and methods to desired outcomes” (p. 3sthkes further that, “methods
convey the techniques or procedures used to gatfteanalyse data related to some
research questions.” Creswell (2015) supportsuhgerstanding and believes that to
increase the validity of social research it is im@ot to clarify the research approach.
This section, therefore, explains and justifiesatleption of a multiple case study
approach in this study.

3.2.1 Theoretical perspective

Crotty (1998) has detailed a framework to sociategch consisting of four
stages: epistemology, theoretical perspective, otetlogy and methods, a summary
of which is represented by Figure 3.1. This tranept yet powerful framework

enables the researcher to build a theoretical bastee research study.
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Epistemology Constructivism
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Theoretical o
Perspective Interpretivist

Methodology Case Study

Questionaires

Methods Observations
Interviews

Computer Action
Recording

Figure 3.1 Methodological Framework.

There have been a plethora of studies that hawetegpresearch on student
classroom experiences. Three examples, representdtine scope of students, are
presented. A German study by Voss (2009) repohtedise of the critical incident
technique (CIT) to categorise positive and negadtuelent/lecturer interactions, to
reveal quality dimensions of the lecturer, andetmonsider which attributes of the
lecturer are likely to cause satisfaction and whiithensions mainly lead to
dissatisfaction. Prosser, Trigwell, Hazel, and Wadase (2000) adopted a
guantitative methodology to explore variation irypies conceptual understanding
and achievement to identify student experiencdsashing physics. Jarvenoja and
Jarvelad (2005) used a qualitative case study apprimaunderstand the sources of
emotional and motivational experiences of secondahpol students in Finland. The
aim of this type of inquiry is the reconstructidireality for the participants, aiming

for consensus but open to new interpretations basdle development of
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information (Guba & Lincoln, 1994; Lee, 2012). Hxing classroom experiences
of students through case studies is a well-estadaisnethodology.

This research adopts constructivism as its epidtayiual perspective which
is seen to be consistent with the research nahdésaim and objectives. In
conjunction, as the nature of the proposed reseantimarily exploratory and
descriptive, an interpretivist theoretical perspectvill also be applied (Crotty,
2003). Specifically, a qualitative case study mdtilogy based on Yin’'s (2003)
model for comparative case study using multiplecesiof evidence will be applied
utilising a range of interviews questionnaires,eslations and video feeds to
elucidate rich and meaningful data for analysigotigh this approach the researcher
is guided by activity theory as a framework.
3.2.2 Qualitative research

Qualitative research has been defined as a wid®agip to the study of
social phenomena. It seeks to understand or ireggphenomenon such as the
interactions, relationships, and approaches expartby students in a classroom
from their perspective (Creswell, 2015). Qualitatresearch aims “to understand the
world from the perspectives of those living in(®atch, 2002, p. 7). In Merriam’s
terms, this process is inductive and “richly dgsttve” (Merriam, 2009, p. 5).
Marshall and Rossman (2006) advanced the understpatiqualitative research by
stating that the method is usually categorisedtimtee main areas: (a) society and
culture; (b) language and communication; and,He)lived experiences of
individuals.

Qualitative research enables us to make sensalafgiain the word around
us. It gives insight into constructed reality ahd thance to describe and explain the

world from a social context. However, one obstaglsharing this insight to the
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wider community is the written analysis. Kneale &ahty (1999) state “the research
reports need to be clear, intelligible, relevard generate interest for the reader” (p.
24). Furthermore, Kneale and Santy believe thhg feader also needs to understand
the language of research and the way in which paplers are written” (p. 24).
Merriam (2009) distinguished five types of qualitatresearch. They include case
study, grounded theory, ethnography, narrative,@ahomenology.

While the ethnography study and narrative analyagitions were
appropriate in some ways, the case study tradii@as chosen as most appropriate
because the aim of the study was to develop aepthdunderstanding of the
experiences of gifted students in a one-to-onesd@sn. A particular focus was on
the dynamics of interaction between peers and &gachse of technology,
motivation, and achieved learning outcomes.
3.2.3 Case Study

The case study approach was chosen because thef goalstudy is to
showcase the real life experiences of gifted stigdas they engaged in regular
classroom learning. As described by Gall, Borg @adl (2005) case studies research
can be conducted for one of three purposes: taysedetailed descriptions of a
phenomenon, evaluate a phenomenon or develop possiilanations of a
phenomenon. The purpose of case studies is todggavrichly detailed description
of the experiences of participants.

Three features are highlighted in case study rebddterriam, 1998;
McMillan, 2004). Case study research is particatarj or focused on a particular
case and is thus an “intensive, holistic descnp#ind analysis of a single unit”

(Merriam, 1998, p. 12). Case studies are apprawaien questions of “how” or
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“why” are involved. They are particularly useful @r“the boundary between the
phenomenon and the context are not clearly evidafiti, 2009, p. 18).

The information that is gained from individual gift students is considered a
case. Case study research also draws on multiptees of data and thus involves
thick descriptions that illuminate the complexifytioe phenomenon and can show
the multiple influences on it, such as personasibgial context, or support. Case
study research is also heuristic, in that it briageut understanding and reveals the
context of what happened and why which is centréihé research intent of
experiences as defined in Chapter 1. Merriam (188@)ed that “Case study is a
particularly suitable design if you are interestegrocess” (p. 33).

However, it is noted that that a single case stndsgolation will not generate
the data needed to adequately address the cergesrch question which detail the
experiences of the gifted learner in a one-to-ap#olp classroom. The general
methodology used for gathering and analysing in&drom is the multiple case study
procedure defined by Yin (2009). This procedurgitmoses uses multiple case
studies as replications, not as a sampling proddssargues, “Multiple cases
resemble multiple experiments” (p. 39). Resultsaxth case study will be compared
to a framework set out by an existing theory. Thieoty allows “analytic
generalisation” rather than statistical generabsafp. 38). Statistical generalisation
is neither possible nor desirable in this typetotlg.

Yin further indicates that when choosing a thecedtiramework for this
procedure, three concerns must be addressed.tRegiurpose of the study needs to
be addressed by the components of the theory. 8ettentheory provides a “full

but realistic range of topics that might be constdea “complete” description of
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what is to be studied (Yin, 2009, p. 36). Thirce theory includes the topics that will
provide the important aspects of the phenomenon.

Employing “a wide range of interconnected interpmeepractices” (Denzin &
Lincoln, 2011, p. 7), the views of selected studewis gathered through interviews,
classroom observation (either direct or participgtand on- or off-line), field notes
and reflective conversations about the learningeodnExamples of ways of
working, tasks and assessments and learning dpattgrns were also collected, in
order to gain a rich picture of approaches to stutkarning from the teaching

perspective.

3.3 Methods

This section provides details of the research degagrticipants, data sources
and analysis and discusses any perceived limigtorconstraints.
3.3.1 Context

This qualitative project was undertaken via a cigdy approach and was
carried out within the natural setting of a primachool. The school is a moderately
large primary school in a metropolitan region withBirisbane, Queensland, Australia.
It is a coeducational facility from Prep to Yeamidth student enrolment at the time
of the student being more than 1000. The studesty bas a fairly equal distribution
between boys (515) and girls (535). Less than 1%uafent body identify as
Aboriginal or Torres Strait Islander. Approximat@8% of student body identify
English as a second language that is spoken at bagieating from eight different
languages. The school was selected because tlaalesehas access on a day-to-

day basis. The principal provided support for theppsed study seeing school
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culture benefits from professional discussions amodessional development for
teachers.

The school had a long history (5 years) and expeeevith one-to-one
laptop programs and the school had an awarenessiotis differentiation practices
such as extension, curriculum compacting, subjemtlaration and year level
acceleration. The teacher was experienced in Uapigps and teaching in a one-to-
one laptop environment. The researcher was annéstnaitor of the school and had
access to this school site on a day-to-day bddie. case involved monitoring three
students over a period of 10 weeks whilst they gadan a series of science learning

activities centred on the use of one-to-one laptops

3.4 Student Participants

Generally, qualitative sampling focuses on smati@as or possibly even
single cases. Such narrowing and refinement walrafor an emphasis on in-depth
understanding (Marshall & Rossman, 2006; Patto@22Mue to the qualitative
nature of the case study, the research questiggoped and the aim of gathering rich
data, purposeful sampling was used to select Stuekents to participate (Merriam,
2009). Purposeful sampling is where “researchaentionally select individuals and
sites to learn or understand the central phenonid@aswell, 2015, p. 214). This
selection technique was applied as the researeukspecific knowledge of the
population, site and conditions of the proposedassh.

Student selection for the study was guided by dflewing criteria
considerations:

a) students completed aptitude tests to measure argtsighotential to
perform well academically. These tests assessnpeaftce in school based

tasks;
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b) students who had been identified as gifted usihgaichased instruments
including a WISC 4 in line with Education Departrhgolicy;

c) the students were drawn from the year 6 cohoryehts of age;

d) students who were likely to engage in planned wgrs; and

e) the students (and parents) who agreed to partecipahe study.

The students who were finally selected had preWwolsen identified as gifted
and were experienced in the use of computers imeat@one program.

3.4.1 Parents

Parents were initially approached as is ethicatjyeeted and responded
enthusiastically to the invitation for their chidalr to participate. As the students’
first point of support it was hoped that they woafter a unique insight into the
student’s ability, thoughts and experiences. Parehthe participants were fully
informed, in writing about what is expected in gtedy and time commitments.
They were also informed that they could withdravaray time.

All participants were assigned a pseudonym to ptdkeir identity.

3.5 Data Sources
Qualitative case study research may vyield largewsrnof rich data.
According to Yin (2009) in order to maintain a gtyatase study there are three
principles of data collection:
1. Use multiple sources of data (3 individual caseélist) in order to construct
validity through convergence or triangulation;
2. Create a case study data base for retrieval of data
3. Maintain the chain of evidence to increase religbdf the entire case study

from inceptions to logical conclusion;
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The data for this study were obtained through uisvs, surveys, classroom
observations, documents and video recordings. ateallowed in the development
of understanding of how students created pathwaytearning in technology rich
classrooms. At the conclusion of each interviewtthescript was checked by the
participants for accuracy. Some de-identified aetee collected from the whole

class. The table below outlines what data wereegathin each phase of the study.

Table 3.1
Research Phases

Research Question Phase 1 Phase 2 Phase 3

What are the learning  pre- interview

Interview, Post Interview

experiences of the .

P observation Survey
gifted learner in a one- Survey Students .

4P . and video of

- and Parents
to-one laptop students
classroom?

Perceptions

identified from first
round of data
analysis of pre-

interviews

One of the most prevalent research techniquestosgather qualitative data
is the interview (Creswell, 2015; Ponterotto, 2009 a broad strategy, the
interview can be used to pose open ended, emeqgiesgtions to one or more
participants, record their answers and gathedigcriptions. As a qualitative tool it
may be further proposed that interviews, dependmtheir design and purpose,

range on a spectrum from being a relatively unsiired chat, to a semi structured
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interview based on a central focus, to a highlpndéadised, organised questionnaire
(Knox & Burkard, 2009; Siedman, 1991).

To elicit full and rich descriptions from the inteews, Yin (1994) believes
the following skills are critical for a researchkave a concrete understanding of the
issue being studied; be adaptive and flexible soaam respond to a variety of
situations; have the aptitude to ask good questaodso interpret the responses; be a
good listener; and. an ability to be impartial. lacidate rich feedback and
understanding these skills are pivotal to the ssxoé the program

Semi-structured interviews based on three setpen ended questions
formed the foundation of data gathering for thisegch (appendices A-G). One set
of questions was asked prior to the focus on déaying area. Another set of
guestions was asked in two later interviews coretlist weeks 3 and 8. The focus of
the questions was to generate descriptions ofXperegences of the student during
work in a key learning area. The final set of gioest was asked on completion of
the observations. Most interviews lasted approi@ga&20 mins each and adhered to
the following procedure:

1. My role as the researcher was explained as wélleasonfidentiality of the
interview. Consent was subsequently obtained #@isthdents to be interviewed
from both the students and their parents. The& aslthe interviewee was
explained including the right to not answer anysjioas or not to be
interviewed.

2. Participants were contacted prior to the interveawd a time that was mutually
beneficially was arranged. Participants were atéormed that their responses

would be taped and transcribed.
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3. Different sets of questions were used for the gaaad student. Student
guestions focused on the individuals experiencautin the process. Parent
guestions focused on whether there have been dicgable changes in
motivation and work habits.

4. As interviews progressed questions based on respavsre adapted to probe
deeper to draw out further information.

5. Interviews were transcribed and member checkeddosistency and trust
building.

3.5.1 Direct observation — including software captre

As each student worked in class through specificl&arning areas with their
laptop, software was utilised to track and monib& way students completed
classroom activities. This was used later to dis@irategies students employed to
solve problems and ask questions relating to thd&wRrotocols for the use of
software that captures students’ ways of workingawelly developed. Observations
were undertaken with students knowing when theyaneg monitored through the

AB Tutor software that recorded students using tb@mnputer in real time.

3.5.2 Surveys

Structured surveys use a mix of open and closeddeqdestions to support
theories and concepts and where participants haeddm to express their views in
response to the question asked without any infleé@ceswell, 2015). For the
student the initial focus of the questions washenliackground of the student
learning experiences previous to the involvemermna-to-one class. These
questions also drew information from the home emrnnent regarding laptop use in
the home and parental interest in specific learaiggs. For the parent these

questions focused on their understanding of progrfamthe gifted and identifiable
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changes of their child through the involvementhe tesearch (appendices A —
Parent Pre-Project, C —Parent Initial Survey an®&ent Post Project). For the
purpose of this research the question reflectesetfimm the directed interviews and
will provide an opportunity for triangulation ofgponses by comparing the
responses elucidated.

3.5.3 Data analysis

Saldana (2009) states the two major approaches aredgsing qualitative
data, draw on inductive or deductive strategiesveosely Merriam asserted that
although “all qualitative data is inductive” (20p214), data analysis should be
specific to the type of qualitative research beingducted.

Merriam (2009) explained that data collection andlgsis in qualitative
studies should occur simultaneously and througtimustudy. Similarly Creswell
(2015) states that in case study research, dalgsaimvolves detailed descriptions
of the case and setting and advised that researfiikw three key steps when
analysing data for a case study:

1. Establish meaning by recapitulating data.

2. Established patterns and relationships betweepatierns.

3. Developed “naturalistic generalizations” (Creswpll;154) from analysing
the data.

Two distinct phases were applied to the data arsailyghis study. During the
first phase an inductive approach was appliedecstibject interviews and surveys in
the understanding that as the research progressedgearch emphasis was adapted
to yield a richer understanding of the experierafdbe participants. As this study
used multiple sources of data in order to compldraaoh other and provide

opportunities to develop converging lines of inguit was necessary to undertake a
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triangulation of the data to increase the religpif the data and the process of
gathering it.

Following established procedures (Burnard, 199961 %ibbs, 2007; Hsieh
& Shannon, 2005; Rubin & Rubin, 2005), data analpsigan following completion
of the first phase. That is, parent and studentesisrand interviews were
immediately transcribed and analysed to identigntlkes and relationships (See
Appendix H). Analysis of the textual data (tranpts) from the interviews in phase
one was systematically undertaken by reading tHralig written material many
times, and as many headings as are necessary wwies\un the margins to describe
all aspects of the content. The categories idextivere then compared and the
common emergent themes grouped together (Appendix H

Phase two framed around activity theory and thenitivg needs of gifted
students. This is a deductive phase. In sectiona2twity theory was detailed as a
framework that allowed me to differentiate the vehsiructure of the classroom and
associated learning activity as interdependentiacgystems, and to examine how
different activity systems predisposed and affeei@ch other in the wider classroom
context. In short, according to activity theoryarieing takes place when the subjects
are engaged in constructing knowledge through aatestiprocess. Systems are
realised and identified when participants of thetem are collectively engaged with
a tool for an outcome. In this phase the lensct¥igy theory provided structures to
the classroom experiences (emergent themes) uedartiphase one and

conclusions drawn of how those experiences weiaene

The principle components of this framework are @nésd in Figure 3.2
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Subject
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Objects
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Rules:
Respect
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Teacher Classmates contributing to

discussion

Figure 3.2 Jonassen and Rohrer-Murphy’s Adaption of Activiityeory.

3.6 Implementation of the Study

In summary the study followed the three phasempfementation outlined

below.

Phase 1 — Prior to Research

Initially the study began with the researcher gagrfiamiliarity within the

one-to-one laptop classroom environment. Visitsavgeheduled to the classrooms

of possible participants to ensure the researcipegsence in the classroom had been

normalised. This enabled the researcher to gainra ncomplete understanding of

the culture and nuances of the classrooms andlisstalbgreater trust relationship

with possible participants. This led to a seamiesmssition from observer to

participant observer.

An electronic voice diary was utilised to captuneedotal notes as well as

informal interviews with consenting participantsistserved more as a reference for
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the researcher at this stage of the process asasvallowing the researcher
opportunity to practice interview techniques. lifparent and student surveys
(appendices C and D) were completed during this@ha
Phase 2 — Implementation and Data Collection

The second part of the study focused on giftedesttedand how they build
the confidence, autonomy and set in place effeceiationships that position them
to achieve enhanced outcomes through the useapt@p classroom. Students were
asked to work using their laptops in one Key Laagr\rea and the processors
recorded. Semi-structured interviews were conduatesirategic times. Each student
represented an embedded case within a multipled=sgn. Individual reports were
written separately and then cross case compar@msred and conclusions drawn.
Phase 3 — Analysis

Central to this phase was the completion of theé @xgerience interviews
focusing on the success of the program in addrgskaneeds of gifted students
through a constructivist environment. During thiape an adaption of Jonassen and
Roher-Murphy’s (1999) adaption of activity theooy finalysis of constructivist

environments was utilised.

3.7 Quality Assurances

Some qualitative researchers argue that we shmildse terms such as
validity and reliability but instead consider tnwstrthiness, credibility or soundness
of the research in relation to the methods usedraedrity of the findings (Morse,
Barret & Mayan, 2002). Patton (2002) states thatliga and reliability are two
factors that any qualitative researcher shoulddmeerned about while designing a

study, analysing results and judging the qualitthefstudy. To this end nurse
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educators synthesised a list of ways to ensureatanghiness (Noble & Smith,

2014). These include;

» Accounting for personal biases which may have erfled findings;

» Acknowledging biases in sampling and ongoing altreflection of methods

to ensure sufficient depth and relevance of dallactmn and analysis;

* Meticulous record keeping, demonstrating a clearstten trail and ensuring
interpretations of data are consistent and traespar

» Establishing a comparison case/seeking out sirhdarand differences across

accounts to ensure different perspectives are septed,;

* Including rich and thick verbatim descriptions @irficipants’ accounts to

support findings;

» Demonstrating clarity in terms of thought procesdasng data analysis and

subsequent interpretations;

* Engaging with other researchers to reduce resésashand

* Respondent validation: includes inviting particifsato comment on the
interview transcript and whether the final themed eoncepts created

adequately reflect the phenomena being investigated

» Data triangulation, whereby different methods aadspectives help produce

a more comprehensive set of findings.

Hence, these synthesised understandings of trustwess form the operational

basis for data gathering in Chapter 4.
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3.8 Validity

Ideally investigators using a qualitative approaukst consider validity
issues throughout the process of inquiry, partityia the planning and analytic
phases. What becomes most important is to deterttnénvalidity ideals of a
particular study (criteria), employ the optimal atiological techniques, and to
critically present the research process in détailidity cannot be assumed, and
presentation of research findings must invite ghgastunity for critical reflection by
consumers(Whittemore, Chase & Mandle, 2001, p. 527). Vajidian be delineated
into three main components of construct, internal @xternal, and must be
addressed to ensure the intent of the study.

Construct validity is addressed in this study tlglothe use of triangulation,
or using multiple sources of evidence, for eacle ¢dterriam, 1998; McMillan,
2004; Yin, 2009). Validity was further verifiedrdtugh member checking, or having
parents and students review the transcripts aresrioim the interviews as well as
the final case study drafts, to report any error®@rovide elaboration. Internal
validity can be addressed by analytic generalipatiiorival theories, as well as
through pattern matching (Yin, 2009).

External validity deals with the generalizabilitf/tbe results, and is usually a
failing of case study research due to the smallbermof subjects (Denzin & Lincoln,
2005; McMillan, 2004). External validity is addreslsin this research through the
replication logic of the multiple-case study desfyim, 2009. In this research each
participant represents an individual case. Theagyr is replicated for each

participant and the results recorded.
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3.9 Reliability

Yin (2003) suggests that to enhance qualitativielvgity qualitative research
should document all procedures, document as mapg sif the procedures as
possible and setup detailed case study proto&itsilarly, Gibbs (2007) suggests
several reliability procedures in including trangtchecking, check the persistence
of the meaning of codes and coordinate and crasskatoders (Appendix H). The
operational elements and details of data gatheniethods as well as the
maintenance of a chain of evidence (Yin, 2009) k&llreported and a reflection of
the inquiry process will be included in the resbarport.
3.10 Limitations and Ethics

Bloomberg and Volpe (2008) stated that “we are hobmund to conduct
our research in a manner that minimises potengiahio those involved in the
study’ (p 76). The researcher is not only concemmigld writing an intellectually
challenging and compelling argument but an etroca!.
3.11 Limitations

There are several limitations of the case studyagmh, including that the
subjects were chosen purposefully and non-randasolyesults are not generalisable
to broader populations. However, case study datamalytically generalisable to
theoretical perspectives. Thus, a case studyléstalprovide reliable information
about the phenomenon and thus contribute to devmgl@deeper understanding.
Individuals remembering and interpreting detail®tigh their own lenses, so bias
permeates the study: this is “one person’s intéaio; of someone else’s
interpretation of what's going on” (Merriam, 1998,202). The researcher’s choice
of questions could present bias, and the reseasohay presence potentially alters

the subject’s behaviour (Merriam, 1998; Yin, 200@nzin & Lincoln, 2005). The
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questions asked are based on previous researckybowvf left completely open-
ended, the subjects may choose to illuminate diffefactors related to their success.
3.12 Ethical Considerations

This research project carried a low risk of harrpadticipants under the
principles of the National Statement on Ethical @ast in Human Research (2007).
The project received ethical clearance from theensity Human Research Ethics
Committee, Certificate numb&20000033%nd was conducted without variation
from the approved protocol.

Participants voluntarily took part in all phasegslod research and were
provided with detailed information about the stwiolyacilitate their decision making
to either participate or not participate. Partiifs had choice to withdraw from the
study at any time without comment or penalty.

Whilst there was potential inconvenience and disoago the operation for
the school these disruptions have been acknowlealggananaged by the school.
Although the researcher had access to the schieabrsia day-to-day basis, the
logistics of organising access to staff and studexst directed by the school principal
in liaison with the researcher and included appidcecess to student performance
data.

The major risk for this study was that of confidality. Written consent was
obtained for the extended use of data. Particgpaete advised that they could
withdraw from the study at any time without commenpenalty.

The risks involved in this study were minimal andhwn the normal risks
associated with school based research in areagrméuldum and pedagogical studies.

All data were de-identified subsequent to the catigh of the consultancy aspect of
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the project and no names or identifying detailthefschool, teachers or students are
reported.
3.13 Summary

This chapter has provided a review of the purpdsbeoresearch study and
the guiding research question. It examines andgzepthe use of multiple case
study as a robust qualitative method.

A detailed research design was also provided mdhapter. It encompassed
the participants, setting, data collection, dataysis and ethical considerations. Of
major importance in this chapter are the clearlindated inductive and deductive
phases of the research. These functional foundadtmocedures were used to distil
the collection and analysis of the data and emeértgemds to enable greater

understanding of the experiences of gifted studentsie-to-one classrooms.
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Chapter 4: Profile of Participants

As stated in Chapter 1 the overall aim of this gtwas singular in
focus. Through the lens provided by activity theand from a student perspective this
study aimed to investigate the experiences of iftedgearner in a one-to-one laptop
classroom environment.

This chapter profiles the participating studentthimia one-to-one learning
environment and details their experiences ovenaveek period. The chapter will
provide some family background and parental petspeof the students as well as a
student based perception of their experience amgpadson of school and achievement
within the laptop classroom as compared to thgdeeences in other
classrooms. Activity Theory will then be appliedsubsequent chapters to the data
generated.

All participants have been assigned pseudonymstseléo protect identities and
provide confidentiality. Eamon, Hamish and Aiderrevall identified gifted students at
a Brisbane metropolitan state primary school. dee participants were 11-year-old
males and had been attending the school for dtfleasyears. Both parents of each
student attained university degrees of bachelallerhigher in a range of disciplines.

As previously discussed in Chapter 3, this reseatitised a multiple case study
approach. The primary data sources were:

1. Semi-structured interviews conducted studendspaments;
2. Surveys of both parents and students which geavback ground information;

3. Both computer and video recorded in-class olasiemns and:
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4. In-class response tool (i.e., Engage-O-Meter).

Documentary artefacts were considered a secondatgree data source, and
included school records, assessment reports antisr&@®m external testing providers
and competitions. Documentary evidence was analysednjunction with interview
transcripts as described in Chapter 3 in ordeato g rich and detailed understanding of
the participants and their experiences.

This research sought to catalogue the perspeativgified students in a one-to-one
laptop classroom environment and what effect thsdn their motivation and
achievement. Specifically, the research soughnhgwer the following research
guestion:

What are the experiences of the gifted learneraneto-one laptop classroom?

4.1. Classroom Setting

The school is one of the oldest schools in theaniiy many classrooms within
the school do not meet the space available of nmoolenewer designed schools. The
classroom is of an older style in that it is sméth a breakout room attached through a
double door at the back of the classroom. It has aesks that are used flexibly in rows
or clustered together in groups of four to six mgkior a more cooperative learning
environment. Each student had a laptop which thayea sitting on the desk beside
them. The teacher does not use an interactive bdate however, she does have a wall
mounted projector in what could be described asrengnently attached arrangement to
her laptop for visual sharing of the current wakBTutor was used as control software
to access all the student’s laptops at any timersiddes simple functionality of
locking students out of their desktops with thelchf a button. The software also has a

range of extended functionality that can view albdents’ work at one time through the
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depiction of thumbnails, can share a student’s vortke rest of the class as an
exemplar and has an instant message capabilityotade just in time feedback to
students as they are working. The room had ora)ispany examples of student work
and exemplars outlining expectations. Figure 4diale the classroom illustrating the

arrangement and types of desks and student oli@mtaith respect to the teacher at a

point in time.

Figure 4.1.Classroom Configuration of Desks and Spatial Layou

4.1.1 Parents beliefs and experiences
The research question focusses on the experiehgéted learners in a one-to-
one classroom. In the context and backdrop of gréaacher accountability and

demand for student achievement it is maintainetttieaexperiences of parents shapes
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and informs the decisions made for their childiepstein & Sanders 2002; Hill &
Taylor 2004). As such to understand and provitiemalisation for parental choices
and to some degree student outcomes then it iss@geto examine and detail the
students’ history and experiences. Thereforeptbéle of each student includes a
parental perspective on their study, behaviouragdnisational habits followed by a
student self-description and assessment. Thisnrdbon was supported by interview

transcripts and survey responses.

All parents were well educated and have had difeexperiences, both positive
and negative, regarding their children’s experisrateschool. The background survey of
the parents provided rich and deep informationlbtha students. From the pre-
intervention open ended surveys and follow up ungsy all parents reported that their
child enjoys school, however, when asked to prodigkail to the extent to which their
child enjoyed school the answers were quite vaaietitended to draw upon and
highlight the social aspects more so than the amedeutcomes. When asked about the
happiness of their child attending school, paresgéponded,;

Eamon is happy and enthusiastic to go to schoalynegery day and looks
forward to being with his friends. To my knowledye has never complained
that school is boring but on the flip side he daehink that it is challenging.
(Eamon’s mother)

Hamish has historically been ambivalent about sci@enerally, as a parent,
| haven't felt that so far school has met his irdiial educational needs
particularly well. He has been happier at schoisl year in the laptop class.
(Hamish’s mother)

Aiden is typical of a Grade 6 boy, and thoroughijogs the subjects he is
interested in, and does not enjoy subjects that het interested in. He

68



Adam Knights

enjoys the social milieu of the schoolyard buteser academically
challenged. (Aiden’s mother)

All parents have similar concerns regarding the imayhich their child is
challenged in the wider school context. They ferifve about school but there are
undertones and concerns of underperformance orlecemnxy/disengagement of all
students from a parent perspective. For exampiefatiner of Eamon and Hamish noted
that the level of challenge had increased this,y@aobservation not evident in the
comment of Aiden’s mother;

Assuming challenged is a positive term in this eghtEamon generally
finds the work interesting although the mechanasglect of tasks (e.g.
writing) he finds frustrating. He has been morealtdnged’ this year than
previously and he appears more dedicated to hisrpgaince and outcomes.
(Eamon’s mother)

Hamish is more challenged at school this year thgmevious years. | still
feel that he could be challenged more in mathematiparticular. | would
also, very strongly, like to see a more consolid&&T program in the
school with better communication between the te@chied parents.
(Hamish’s mother) He sees through' some of theddtnuctures that are
set-up and is at times cynical about the schoalgsses. (Hamish’s father)
Aiden does not feel any pressure to perform tab&lemic potential in
many school subjects. He finds it easy to achielegjaate marks with a
minimum amount of application. (Aiden’s mother)

With the exception of an experience with a mulie-ggar 1-2-3 classroom for
Aiden, another trend identified in the data wag tha other parents believe that their
child has not been challenged in previous classreettings. Frustrations are quite
evident in all responses when the parents weredaskee parents felt their child had

been challenged at school.
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In early years definitely not. This lead to Eamorbécome used to the idea
that he can achieve without effort - a strategy ligais struggling to reverse.
(Eamon’s father)

Probably the major issue with this is that by ihgettasks became more
difficult and achieving without effort was not pdss the behaviour pattern
was ingrained and failure to achieve hit his seteem very hard. I'm not
sure how much faith he has in his abilities anyerimrt it seems to be
improving this year. (Eamon’s mother)

No. My child (Hamish) had a pre-school aged (5 yesrd 3 months)
Stanford Binet assessment done, at the recommendzthis pre-school
teacher. The most important thing | perceive fomaelligent child to be
properly challenged is that the teacher likes thikelcdevelops good rapport
with them and understands the 'G&T profile’. In plast some teachers
refused to challenge my child until his day-dreasepaviour improved. |
always argued that his behaviour would improvééytraised the academic
stakes to the appropriate level. (Hamish’s mother)

Most teachers do not want to have these typesrofereations and are
defensive when talking to a parent whom is advagdir greater challenges
for a G&T student. (Hamish’s father)

He (Aiden) was most motivated to learn when he wasmulti-age class of
Gradel, 2 and 3 students when in Grade 1. Since tlo at all | believe

until this year. (Aiden’s mother)

All parents indicated strong routines and grourldsuegarding making
allowances for their child’s learning at home. Ganmily goes to extraordinary lengths

to ensure that their child has enough stimulatioméaintain interest.

With Eamon homework is given first priority in thene budget.
With Hamish he studies Latin twice a week and tgkeste cello lessons. |

scour the libraries and bookshops to keep him ngadionly work part-time,
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partly because I think gifted children are more dading and more
emotionally sensitive.

Aiden is required to complete homework tasks bepbaging games or
doing extra-curricular activities. He does a lohoh-academic activities, to

broaden his social circle and help with his sosidlls.

All parents indicated strong and reasoned viewswvasked, “How they believe
programing for their child in regular classroomsildaoe improved?” Of note is the firm
belief that clustering with likeminded student&ey to their child’s enjoyment and
academic achievement. How this clustering couldipaad possible limitations were
expanded upon by Eamon’s parents who expresseermsnabout the definition of “like
minded”. Special interest groups were seen as siljesolution. Aiden’s parents also
noted the challenges of establishing effectivetelirsg. Hamish’s parents while also
advocating clustering argued for adult mentors.

I think clustering with likeminded students canébgood idea because it
combines the extended or accelerated learningansibcial base so the child
does not feel different or segregated. The potieptablem | see is that the
criteria for defining "like minded" can be complard either too broad,
defeating the purpose, or too narrow, destroyiegstbcial benefit. Special
interest groups can provide a way to counter tbhblpm of identifying
likeminded students. If the group's activities taiored to include
curriculum targets then this can also take a Idheftedium out of some of
the more mundane skills the student are requirg@ite. For example a
robotics group, in addition to the obvious techhstdlls, could learn
research techniques, writing and presentationsslaltwork, mathematics,
science etc. all in a setting that the childrenemthusiastic about. | also
believe a skilled teacher who can recognise a'shplarticular strengths,
interests and learning style, and who can taileir tefforts accordingly is

paramount. (Eamon’s Parent Survey)
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Clustering seems key. | do not believe there isdeigterious effect on the
children of lower ability in differing classes afekl that children like my
son do things in such a different process (for gdarhis mathematics) that
they aren't beneficial as role-models of ‘prociesghe average-ability kids. |
fantasise about G&T kids having an adult mentohiwnithe school who is a
strong advocate for their particular 'special neadd who would meet them
weekly. Some greater celebration of academic aehewnt would please me.
Pull-out classes would be great. A passionate Gorl®fficer would be key.
(Hamish’s Parental Survey)

Clustering with similar abilities, challenging stards to produce work with
deeper learning, rather than extending them todmigbar level work,
somehow require them to produce better work thes dble students to
achieve higher marks.(this is really hard, no easwers here, I'm afraid I'm

pretty clueless.) (Aiden’s Parental Survey)

All parents indicated positive responses from tbhild regarding the use of
laptops at home for school purposes. There istandisind ever present connotation
however, regarding distractions and temptationsidwice may create. For example the
father of Eamon, in response to a question abeutise of laptops at home highlighted
his concern about computer games as a distradtioonae; “Generally very positively
although the internet and games can sometimesrpresemuch temptation when there
is a specific task to be done.”

The mother of Hamish acknowledged the extent teclwtie laptop was
motivating him;

He is more motivated than | have ever seen hinotoptete his homework. The
laptop has also been a vehicle for him achievitg itodependence from his

parents in regards to his homework. He is very ga¥\accessing information that
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he needs using computers. It has freed up histbrpersue things in greater depth
and detalil.

The mother of Aiden similarly commented regardinghesiasm and temptations
by commentating:

When he is focused Aiden can complete work witthesiism and quickly.
However, he often takes longer to complete taskhemomputer than he

would if he were completing work in a traditionatinat as he can be very
easily distracted and plays games when meant veobdng. | often need to

print out homework tasks for them to be completed more timely fashion.

The strongest response from parents came when esgaaling the laptop for the
use of entertainment at home signalling that athefchildren can become obsessive
especially in regards to computer games. Howdath Eamon’s and Hamish’s parents
acknowledge that they put limitations on gaming.

Eamon’s Mother stated that, Eamon loves playingegritHe would spend his
whole weekend playing games if we did not prevehHamish’s mother stated that
Hamish tends to become obsessive about it.

We are very diligent about making sure he is es@rgiand playing with
friends as priorities and his time for computer gans monitored and
limited. If a friend from his laptop class come oway rule is that they have
to play Lego, swim, play basketball etc. for altloé playtime available and

then for the last 30 minutes they can play compgadenes.

Aiden is almost obsessed with the computer, anldspénd a long time

playing unless monitored.
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Finally, when asked if they believe the use ofl#ptop in class was a motivating
factor and supported independence, all parenteuszlithat as a tool the laptop has

provided their child with an opportunity to be maeedf-reliant and engaged.

Eamon is more engaged than ever and | believehisatan be contributed to
the laptop and the way of working within the classn.
Hamish loves the opportunity to go it alone andbteliant on others.
Aiden is very motivated regarding the laptop. | déimnk he will ever stop
being obsessed with games and distractions b &ertiainly more focused
on work.

Table 4.1

Summary of Parental Contextual Perspectives

Assertion€nthusiastitack of Home  Support Support forMonitors Concerns

challengesupport for laptops/ICTand limits regarding
(strong ability the distraction
routines?)grouping amount of
use
Eamon v v v v v v v
Hamish v v v v
Aiden v v v v v v v

In summary, the perceptions of the parents graafityence the decisions and
expectations and hence the experiences of thddrehi Table 4.1 above shows clearly
that all parents believed that their child has shavgreater degree of enthusiasm for
school with their inclusion in the one-to-one piargr All parents regardless of
background also believed and showed support fouskeof laptops in the classroom as

a means to differentiate and individualise learrang state that strong routines are a
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must. Two families spoke directly about the laclclo@llenge posed for their child
across their general schooling history with onlyaimariance. All parents monitored
the use of computers and limited access time daertoerns about obsession or
distraction.
4.2 Observations

The following observations of the students anddhass took place over a 10
week term. These initial visits built up trust aagport between the researcher, the class
and the identified students. Throughout the coafgbe study each student was
observed during the lessons for periods of up to#utes on at least 3-6 occasions.
Observations by the researcher were made oncetpribe commencement of the

investigation and the rest during the students veorkheir science key learning area.

4.3 Case One: Eamon

Eamon is an 11-year old boy and is the eldest ofdiwidren. He is tall for his
age and presents as a very earnest young man \gkaesally quick to engage in verbal
dialogue and debate no matter what the topic oriwlovolved. He is respectful to
everyone regardless of age and has a distinct sémggt and wrong. His mother is a
teacher and his father is a software programmer.
4.3.1 In the classroom
Eamon was observed on five different occasionkeridaptop classroom. The following
vignette is a snapshot that is representativesobéhaviour.

Eamon sits at his desk in a casual but comforjadsition. He generally appears
to listen to what the teacher has been sayinglbatliatens to the other students at his

desk. He becomes a little distracted and looksather student’s laptop and seems to
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disengage from the teacher’s discussion but wsimgle word he is brought back into
the fold. This is Eamon in the classroom: helpfupeers; generally focused but quick to
come to the aid of others regardless of its impmeteor significance to the current
situation.

Eamon is enthusiastic about school and looks fahw@being with his friends.
He is an attentive listener and loves to debatesohates, friends and teachers. He
generally achieves at a B level across most ar@as\er, this fluctuates with his
interest in the current topic. He is an avid readet an excellent orator having the

highest oral score of the three case study studetii® psychometric testing.

4.3.2 Self-description

Eamon is quick to engage in discussion regardingséif. He does not appear
very self-conscious discussing his thoughts angbliaise in space openly. Eamon enjoys
school when it's challenging and is generally agygperson. When interviewed he
particularly argued that learning is about expegileg new ideas that have some value in
life.

| find school enjoyable because | like to find ttrahgs are challenging
because | like the challenge of it because easgg@pe boring. | find that
whenever a teacher introduces a new topic thatrevga@ng to learn about |
always like to think, well, this is new topic, I¥earn something here and
get a get like an experience init. So | like fimglout that this is how most
people would do it if they were in this certainasnd | like how the teachers
give a range of different problems just for onejeab So they would give

more and more reasons why this topic would be uséf.
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He believes his greatest strength is thinking deapt being responsible towards
his family and others. He also believes he hagyadiy sense of humour and readily
links this to his father. Eamon perceives his anadeareas of strength are mathematics
and science as these most stimulate him and Wilbtad debate for as long as allowed
regarding scientific fact and investigation. Eanmsurrounded by students who have
similar interest and abilities. Within his peer gpdhe doesn’t think he stands out as we
are all the same.

When asked about what engages Eamon at schookheveledged the role of the
teacher and also working with groups of similadigbiHe was very aware and went to
great lengths not to make others seem less ablenpayed classroom work the most
when surrounded by like minds and understood him.

I like mathematics on the computers in how theyehdiiferent rotation
groups and how the teachers fit people with otle@pfe in their learning
achievements and such so rather than everyonarngd?gthagoras theory or
gravity, momentum and energy while people aretstilhg to figure out
ratios so the teachers split them up into diffegroups so the more relevant

stuff to the child’s learning capabilities doestoinfuse the learner.

When asked how he perceived himself as a studedeaucally he readily
admitted that he sometimes is a little disorganisgcgenerally manages to pull it
together. He also admitted that this may not bébst work when he does this.

When asked about how he felt when using laptopisarclassroom he was very
excited to point out the opportunities that exsecially in making the learning fun and
engaging.

| really like using the laptops and especiallydreace as | like the hands on

approach. | do like the learning objects (videmga) because the learning
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objectsapply a sense of furinto the subject so effectively the student doesn’

get bored and not really learn from the topic @ ldarning activity.

He believes that school is different this year leeshe has more peers at his own
level and also because he has more freedom totigatssthings with the computer

based learning environment:

I amdefinitely more focused this yearMy expectations of myself are to be in
the top groups for Mathematics and English. | bikéng able to choose how | do
things and how | investigate problems with my lgptoalso like havingeople

who understand things around me

When asked about the future he believes that Héwviht university and studying.

He also believes that he may like programming seciance based course.

4.4 Case Two: Hamish

Hamish is an eleven year old boy and is the elofettree children. He is an
exceptionally tall young man who has a capacitgravitate towards impulsivity and
basic attention seeking behaviour when outsidé®fttassroom. He is very quiet and
thoughtful when spoken to and is slow to respoffténanot looking up from the ground
in front of his feet. His parents are both profesais with his mother a veterinarian and
his father is an engineer.
4.4.1 In the classroom

Hamish was observed on four different occasiortkénaptop classroom. The
following vignette is a snapshot representatiohisfoehaviour. The lesson was
numeracy and writing basic equations for word peots.

Hamish sits forward with a noticeable foot tappumgler his desk in the
classroom. He seems nervous and is constantly imgtelerything in the classroom at

once and appears to be paying little attentioméat¢acher. He is distracted by
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something in his pencil case next to his compuieaffew minutes but then refocuses
and joins in the classroom discussion. This is ldanm the classroom: easily distracted;
wanting to be part of everything; and yet, ablagsimilate back into the learning
quickly and with confidence.

Hamish is very enthusiastic about school and lfgeshe social aspect of school
life. He is an attentive listener when things spikeinterested, but generally needs to be
reminded of expectations. He generally achievesiat level across most areas
however, this fluctuates with his interest in tlierent topic. He is an avid reader and
has the highest working memory score of the thie@esits in the psychometric testing.
4.4.2 Self-Description

Hamish is slow and considerate when answering munsstegarding himself. He
appears highly self-aware as if suddenly his amaslegs and too long for him to sit
comfortably. He enjoys school and understands wihaltenges him most. Below he
highlights the importance of challenge that henaftis to achieve through thoughtful,
creative and innovative activities;

| like school most when you have to think. | mearewyou can go into depth.
Instead of people telling you what to do, you challenge them why they
should do something and really investigate itallyeenjoy activities where |
can be creative and customise things like in asc@nce. In these | don’t have
to pay much attention | can just do it. Howevehihk | am motivated most by

something that is difficult or hard for me.

Hamish believes that he is doing well at school iarglsomething to be enjoyed.
He claims that he has always made friends quidktlyteas no problems relating to
people;

School is something that should be enjoyed, nadbd. This is because if you

don't want to do something, you don't do it wethihk | am doing adequately at
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school. | know because in my report card | neveéiagg except for sport and |

have lots of friends here as well.

When asked about his personal goals for this yeavdnt quiet and said that he
wants to be more organised. He also thought they#dar had been different for him so
far because he was more in control of how he actishgal things. Hamish made note
that using a laptop made things a lot more funafud easier. When Hamish was asked
about his academic ability he was shy to admit bleathinks differently to others and
that sometimes others do not understand him velyowais point of view.

4.5 Case Three: Aiden

Aiden is an 11 year old boy and is the middle cbilithree children. He is solid
and continuously has a sly grin and look of expgemtan the eyes. He is always
respectful and does not seem to be particularllydyet! or concerned by much. He is
slow to respond to questions on any topic and ctsl@mself often when pushed for
elaboration. His mother is a scientist and hisdath an engineer.

4.5.1 In the classroom

Aiden was observed on five different occasionhlaptop classroom. The
following vignette is a snapshot representatiohisfoehaviour.

Aiden sits with an erect posture in his seat indlassroom. He faces towards the
teacher and listens intently to everything thataisl and smiles to himself. He does not
readily engage with the conversation until askethieyteacher and then his answer is
short with little elaboration. His desk is alwaysahas is the area around it. However,
his desk tray located nearby is crammed full of bitpaper and dog-eared books and
odd bits and pieces from the environment. ThisigeA the classroom: quick to smile;

happy to listen more than interact; and, alwaysahsecret.

80



Adam Knights

Aiden loves many aspects of school. His friendg tatide of place at lunch time
and he likes to be involved in sport. He does mtipany particular effort in the
classroom or out and seems happy to takes thintegpsome. Aiden generally
achieves at a B and above level and is happy tst co@&very aspect. When pushed to
maintain his effort and approach for a specifiddap cause he is able to deliver very
high outcomes.

4.5.2 Self-Description

During the interview Aiden considers every questefore answering. There is
no automatic response. He describes himself asylr@ppeasy going. He lists
mathematics, technology and science to be hiscp#atiareas of strength and interest. A
strong theme emerging in the data is that he vaheebalance between school and
friends. He places high values on friends and te@chn response to a question
concerning what he values most at school he reglietends because they make him
feel happy and teachers because they always helfehrn in the best and most
understanding way.” He is most engaged in scho@nahis something that is
challenging and he likes doing as evidenced irfdlewing response;

| find school the most enjoyable when | have somegtimteresting and
challenging to do. When it is something that | ld@ng like algebra.

Aiden also described himself as having a dry seh&@mour and that being able
to have a joke laugh and relax to be amongst kisuide things to do. He believes that
this is why he fits in with most groups in the sehbecause he is more relaxed. When
working in the classroom Aiden most liked it whesnworked a group of peers who

understood how he worked. Sometimes that meaisgsitith others but working alone
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and sometimes it means working with a partner. Ise eadily admitted that he can
become distracted and drift onto other topics winehas the opportunity to talk in
subjects and this meant that sometimes he didmehfwork to the highest possible
standard and that he was happy with a B. This \aascplarly evident when asked how
he felt about using computer technology to devel@poject.

I like using computer technology to develop a projgecause you don't just
write everything and draw everything. You actudlgve a few different
programs to help you create the project and th&esd easier and faster. |
like things being quicker and | can go onto othmjexts. | don't like going
back and checking.

Aiden wants to be successful at school and thin&sgchool is important. If he

could share anything about school with others iilde that he thinks it is important
for people to know that ‘school today is good dedag to different peoples learning
needs making things easier to understand.’ Higéuambition is to be a computer
programmer as he wants to know and understand walagés a program work and how
it can be improved on. Money is also a contribufagjor as he wants choices in life
and he sees that education is the way of achietzing

These three students although exhibiting their pansonalities possessed a
number of common characteristics as show in tal@&€émmon themes of motivation,
engagement, peer working and speed were stronglgmvacross all participants. Also
self-regulation and improved results were alsoidated.
4.6 Common Themes

These profiles are essential in defining the piawiats, their experiences,

understandings and expectations as it relatestodhtral research question. Table 4.2
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below highlights the common themes from the paréiot interviews. Of note is the
commonality of motivation, speed and engagemerit thig device.

Table 4.2
Common Themes

Themes Motivated  Self- Engagement Peersat Speed of Improved
by challenge Regulation with Laptop same level work Results
and interest

Eamon v v v v v
Hamish v v v v v v
Aiden v v v v v

4.7 Participant Based Feedback on Engagement

Both parents and students made references towbkedkengagement in the
classroom being important for improved outcomegdfgement was indicated by time
on task, during the science tasks was monitoredrantediate feedback provided by the
participants. For feedback the science task wassibrdown into four phases:
Introduction, Research, Experiment (Computer Sitrarieand Video) and consolidation.
(Appendix J) During each stage of the key lear@iren lesson students marked on their
sheets (Engage-o-meter) their level of engagenteli-45 minute intervals during the
activities as prompted by the computer timer.

From each of the lessons the responses were adepagacross the areas.
Students were most engaged during computer resaadchimulations. Figure 4.2
below provides a summary of the feedback from pigdints on when they were most
engaged in the topic. It is easy to identify thatawerage the areas of research and

simulation when using the laptop are the most eingaor the participants. It may be
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inferred that for gifted students moving more qlydkom the introduction to the task

and simulation provides more engagement in theadiviask.

Average score
(%]

Introduction Research Experiment Consolidation
(simulation)

Figure 4.2 Student Engagement as Reported on Engage-O-Meter.

4.8 Video and Software Monitoring

Video recordings covered the whole classroom sgadeg science lessons.
Students were each observed and then videoedrives during the course of the study
comprising of four sessions of computer use andodmkscussion and working with
peers. The average science lesson lasted one hour.

In total, video sessions provided 200 minutes ohfd observation where
critical incidents were mapped. To assist in detgithe experiences of students in a
one-to-one classroom student work habits that wemeitored. This time included time
on task, time off task, conversation with peer,vaeation with facilitator, movement
from desk and interruption by another were alsoitooed (Appendix 1). Through these

observations students were actively engaged intleeto-one environment on the
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commencement of a task. When comparing the non-gtenpelated session to the
computer related session less than five minutessprast off task compared to twelve
and half minutes in the discussion where the stisdended to argue minor points and
roles. This was also supported by the software imgpgf the student’s actions and
keystrokes where there were limited idle periods Video reveals that all students
were engaged when given a task using the laptopmlne resource gathering. Whilst
students enjoyed working collaboratively the thiemis students tended to drift away
from the core purpose more frequently than whengugie laptop. Whilst students and
community members worked within the rules and @tians the facilitator provided for
the dynamic interaction students were more pronartgential discussion. The students
were monitored using control software when workamgthe laptop in the research phase
of the lesson. Participant actions were broken dimtanfour main categories of
resource gathering comprising primarily of interbhased research on the topic; (1) note
taking comprising of the composition of dot poir{®) artefact creation comprising
creating a template or canvas to complete theikw(@) virtual classroom access; and,
(4) distraction.

During the one hour all three of the participantisints when compared to their
classmates had a time on task average of 90% cenhpatheir classmates average of
75% during the research and simulation compondriteeckey learning area lesson.
Also, it was also observed that they required teasher referral time and were subject
to fewer interruptions by peers than most othedestis. Figure 4.3 and 4.4 below
represent this finding graphically. Of note is tf@tall students the longer the activity

went for the time on task started to even out adlfel.
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% Time on Task(Average) : Class v

Participants
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%of Time on Task| o 90 87 92 88 88
Subjects

Figure 4.3.Time On Versus Time Off Task.
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Figure 4.4.Percentage of Total Number of Teacher Referrals.
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4.9 The Difference

Parents indicated in section 4.1 that compareddwvipus years the main and
most apparent difference was the level of engagearm@hthe opportunity for self-
regulation and achievement. This was directlyatted to the use of a laptop during
class time by both parents and students. All parewlicated that the device provided
opportunity and avenues that were previously abseanly ad hoc at best. From the
post survey all parents either agreed or strongitged that the following aspects were
an outcome for their child in the one-to-one class:

» catered for gifted students;

» actively fostered enjoyment of learning;

» enhanced greater self-confidence and self-esteem;
* encouraged the use of computers more often fonilegr
* helped develop greater ICT skills;

* increased their research skills;

» improved problem solving and critical thinking $&il

* increased access to information;

» enabled them to present information more effecfivel
» encouraged more self-direction in learning;

* increased engagement in learning; and

* generated more enthusiasm.

Students also indicated a number of positive changeerms of using the device.
For students however, the highest ranked respoosethe survey was a sense making
learning fun. From previous years students remattkadthe opportunities for self-
direction and the pace of learning was also thgdsgjchange during class time. They

also reported a range of other enhancements such as

87



Adam Knights

e more fun;

e increased engagement in learning;

e higher interest in learning;

e more self-directed learning (Pace);

e use computers more often for learning;

« higher focus on improving performance;

e enhanced ICT skills;

e improved research skills;

e writing more extensively with improved quality;
e presenting information more effectively; and

e enjoying learning actively.

4.10 Summary

In general, the participants and parents indicttatibeing involved in a one-to-
one laptop classroom had positive outcomes foniegiranging from improved student
achievement to shifts in the way in which particifsaare responsible for their own
learning. The main areas of converging responsgdalnefs about the use of laptops in
a one-to-one class were in response to questioaisgaigement and self-regulation. The
students in isolation pointed out that using adpphade the classroom more fun
however, this could also be incorporated into theepts’ response that their child is
more enthusiastic about learning. Parents did @seerns about their children
obsessing with the technology and becoming disidaby the laptop. However all
parents were closely monitoring their child and hads and routines about the use of

the device.
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Chapter 5. Classroom Activity Systems and

Outcomes

The previous chapter provided a detailed profiléhefthree participating
students Eamon, Hamish and Aiden. The major aitheoktudy was to document and
analyse their experiences during a one-to-one pagless and ultimately provide
insights into their learning from their perspecti$pecifically, the following question
was posed:

What are the experiences of the gifted learneraneato-one laptop
environment?

As stated in Chapter 3 (Section 3.6) two distireges are applied to the data in
this study. The first phase in Chapter 4 provideldscription of the case and an
inductive approach was applied to analyse the stlyterviews and surveys in the
understanding that as the research progressedsbarch emphasis would be adapted to
yield a richer understanding of the experiencadefparticipants. A multiple case study
approach was used to provide opportunities to dgvebnverging lines of inquiry.
Chapter 4 focused on familiarisation with the dataial code generation and
identification of the common themes and assertibaswere derived as summarised in
Table 4.2.

Chapter 5 reports a deductive process and invaxasiining the data presented
in Chapter 4 through the activity theory framewo#s highlighted in Chapter 2

(Section 2.7), as a framework activity theory akkows to differentiate the whole
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structure of the classroom and associated leaattigity as interdependent activity
systems and examine how different activity systpresglisposed and affected each other
in the wider classroom context.

In short according to activity theory, learningeakplace when the subjects are
engaged in constructing knowledge through a medliatecess. Systems are realised
and identified when participants of the systemcaléectively engaged with a tool for an
outcome.

As stated in Chapter 2, in Engestrom’s original kyaictivity systems include a
subject, tool, object, rules, community, distrilbutiof labour, and outcomes as shown in
Figure 5.1. Subjects are participants of the agtand tools are the resources that
subjects use to obtain the object or the goal. Reda be informal or formal regulations
that subjects need to follow while engaging indbgvity. The community is the group
that subjects belong to and the division of lakisuhe shared responsibilities
determined by the community. Any component of aivilg system can bring about
tension in the subject’s effort to attain the obj&enally, the outcome is the
consequences that the subject faces as a resb# attivity. These consequences can
encourage or hinder the subject to participateifaré activities.

As stated in Chapter 3, Activity Theory was chofmerthis study due to three
main considerations.

1. AT has well named and easily identifiable concelptina analytical
constructions within a system.

2. The perspective of the individual is paramountvergthing. Activity Theory
focuses on the cognitive process of an individitabged in an intertwined world

of social, cultural, and historical nuances andwsor

90



Adam Knights

3. Activity System diagrams provide a simple, desorgpaind visual power to

educational based settings.

M ediating A rtefacts:
Tools and Signs

Object

- \ Sense
Subject l'f . Outcome
Meaning

Rules Community Division of Labour

Figure 5.1.Activity Theory Overview of a System

Activity Theory makes the links clear between lé&grand outcome-based
activity. As stated in Chapter 3, Jonassen and&d¥Wurphy’s (1999) have created an
approach for analysing activity systems. This sepspproach, that is intended to
match activity system components with the learmatgomes, will be adapted in this
study to analyse the one-to-one classroom sysiém.6 steps to be applied include:
Step 1 Analyse the purpose of the activity system;

Step 2 Analyse the activity system;

Step 3 Analyse the tools and mediators;

Step 4 Analyse the context;

Step 5 Analyse the structure of the activity systand

Step 6 Analyse the system dynamics.
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5.1. The Purpose of the Activity

The system being analysed is a one-to-one classimarsuburban state primary
school. Students in this classroom use a lapt@pdne-to-one setting where every
student uses and owns a device.

The focus of the lessons was science. The aimedddtence coursework was for
students to gain a critical understanding of s@erancepts and knowledge and be able
to transfer these concepts to new situations wivitsking in a one-to-one laptop
classroom. During the course of this unit and abws junctures all students worked at
their own pace and level. During these times diffiees between the intent of the
science unit, the teacher and student intent adatesion within the system that may
drive change and be the catalyst for learning. Spantcipants in the system worked
fast, some slow, some interested, some not andchstlse motivation and outcome of
each participant is different.

Figure 5.2 below provides the system diagram fisréducational setting.

Tools —
Laptop (T}
Teacher (Hj
Paerz (H)
Objects Outcome
Handouts Improved Leaming
Subject Worksheets opportunities and
& Unit Resources outcomes for
Studentsz from Department science
nling resources
g::es ::: Communities: (H) Divizion of Labour:
e Peers  Teacher Teacher Guiding Discussion
Autonomy : L
i Clazzmates contnbuting to
Do ones’ best & ; P
SCIES10T

Figure 5.2.Activity System Overview of Classroom
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5.2. The Activity System

A fundamental element of activity systems is ttd@ivaty is driven by difference
in needs such as, doing one’s best or not wantiggt in trouble, which in turn spawns
a difference in motivational levels. As such,t;imost simplistic form the higher the
need, the greater the motivation. Within this sysgtudents used a one-to-one device to
support learning within the key learning area aésce, specifically motion and forces.
The intended outcome was for students to understendoncepts and be able to apply
their knowledge to new situations. The timeframa atandard school term of 10 weeks.
The sequence of core understandings to be achandathtent were provided by pre-set
unit of the state education department includirsgasment tasks of a written report and
culminating test.

The assessments were moderated on the studerify tbshow critical
understandings of topics involved and then tran$fisrknowledge to new situations.
Rules both explicit and implied governed the bebavdf participants within the system.
Explicitly stated rules such as respect for otlagrs working to the best of your
capability combined with implied rules of workingra and promotes and reinforces the
concept of teacher expectations. The teacher daditgator, mentor and authority
redirected students when needed and reminded th#m oules and expectations. Such
interactions provide students with the intent axpleeted outcomes from the lesson.

This relationship between the teacher and studdsdsreflects the division of
labour in an activity system. This relationshipgii@is the research reported by many
researchers, and is commonly dubbed the hiddeircolum. Michael Apple and Nancy
King (1977) and Henry Giroux (1983) argue that sdheystems implement a hidden

curriculum that is the covert pattern of socialmathat prepares students to function in
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the existing workplace and in other social/politgheres. That is there are norms of
practice, rules and values transmitted by the veagal classroom operate.
5.3. The tools and mediators

From the literature review, central to the underdilag of activity theory, is that
human activity is mediated by tools and that duang activity tools are
created/transformed fluidly. In essence tools pte\a meditated pathway between the
subject and object and cultivates consciousneksaatfing for participates of the system.
As such it is reasonable to assert that tools mfand shape behaviour, actions and
reasoning of participants in an activity.

Tools are multifaceted within this system and carviewed from many aspects.
For the purpose of this study tools will be dividetb two aspects; human (H) and
technical (T). Figure 5.3 outlines the structurEhe human tools encompass the teacher,

the peers and their associated classroom interaditte technical tool was the one-to-

one laptop device.

Tools— Human and Technic

-

Figure 5.3.Tools of the Classroom System

The teacher as a tool within a system createsdhstricts and environment for

learning. Teachers set the scene, enforce theantksinderstanding and help question
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and direct when needed. An example of which can Bee in the following teacher
guotes taken directly from observation and jounues:

Today we will be exploring how forces affect accat®n of an object at rest.
It is my expectation that you will work quietly pairs to read through the
information provided, take notes before we talkwghbas a class group. You
will have 10 minutes. Time starts now.

Boys are you busy? Do you need some help or jukinggoor choices?

Ok now we have that think about an experimentybatcould create to test
that theory? Think of design, procedure and equigmeeded.

That is good girls but can you make the diagrameerolear?

Peers help create the platform for social inteoscéind also provide some sense of
expectation and motivation that are different fibsabjects of the system. An example
of which is illustrated when students broke intorpand they compared notes from
their reading. Then a group would change or enh#reienotes to reflect what another
group had created.

From the literature review in Chapter 2, particiyléihe evidence provided by
Johnson, et al., (2010) and from beliefs of theigaants unearthed in Chapter 4 the
laptop device provides students with a way to imtliglise learning that best suits them.
Where students need support, they can turn to pleeirs and teachers and for students
who need an advanced pace of learning the laptaplenstudents to go further more
quickly and in turn increase motivation and to nratielearning. Aiden’s quote below
best encapsulates this.

I like using computer technology to develop a projgecause you don't just
write everything and draw everything. You actudléve a few different
programs to help you create the project and th&esa easier and faster. |

like things being quicker.
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Figure 5.4 provides some screen shots of the fgaugp’s research (namely
Aiden, Eamon and Hamish) patterns compared to tiosethe rest of the class. Figure
5.5 depicts the general browsing and research bahitother student (average
academic ability) in the class. Of note is the $mainber of tabs open (3) compared to
Eamon, Hamish or Aiden (12). Of particular notéhist the focus group as a whole has
many more tabs open than that of others studedts@mne of them were more

tangential to the topic.

— T l=l@™

e

SSSSS

FORCES
OF FLIGHT

Newton’s Laws of Motion (
o0 You

PR aegoeEcosucaon KNOW!

| How do you change your attude in orbit? Or tum, slow down, or speed up? How can yoU | e o uton snd Gasieo,
. R O S ey | e enneone:
T e — g e e —

a8 Q @ [1]iw

at rest or that are already in motion. The Force and Motion unit acquaints

students with Isaac Newton'’s three laws of motion, which describe how

forces interact with objects to influence motion. These laws involve inertia, 4. Finasign |
l mass, velocity, and momentum. Students will learn about several key forces,
‘ including gravity, friction, and magnetism. A force is required to do work,
and generating a force requires energy. Energy can be stored as potential
energy, or it can have kinetic energy—the energy of motion. Energy can
also be converted and exchanged through energy transfer.

Comment

Certain reading resources are provided at three reading
levels within the unit to support differentiated instruction.
Other resources are provided as a set, with different titles
offered at each reading level. Dots on student resources
indicate the reading level as follows:

« low reading level

: middle reading level

an Engish matic Newton frst publshed his work

Figure 5.4.Screen Capture Focus Group — 12 Tabs Open andral@timent
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»»»»»»

Newton’s Laws of Motion

THE RULES OF THE COSMIC ROAD

nnnnnn

How do you change your alttude In orbt? Or tun, slow down, or speed up? How can you
i 2 Youneed ton and gravity discovered by

Figure 5.5.Screen Capture of Average Student — 3 Tabs Open

In respect to activity theory, Figure 5.6 summariges relationship between the
tools both human and technical, the subject anelabbFor instance each tool within the

system provides a different pathway and relatignbeitween the subject and object.

Mediating Moderating Facilitating, Feedback
Questioning Clarifying Discussion
Teacher(H)

Peers (K Interaction Discussion Perspective
Feedback Direction

Laptop (T

Multi-mediated resources communication
support and individualise learning

Subject

Figure 5.6.Activity Theory Summary of Interactions
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5.4 The Context

When using activity theory the context of any atyimay be drawn from
elements or circumstances in which the activityuoscActivity theory also
acknowledges the difference between internal atelexl contexts and relies on an
acceptance that internal contexts cannot be uruaetst separated from external
contexts. As such activity theory provides a stiteto focus on key aspects of a given
context.

For this study the internal context was the infenthe students to demonstrate
critical understanding of the science concepts\vatidate this knowledge by applying
to new situations. From this perspective there @xlkt a difference for both the teacher
and students of the importance of this outcomes @hference is nourished by the
relevance and perceived importance of the intersiutyects and in turn will inform
motivation and self-direction of the participaniglire 5.7 summarises the context of the

system.

Learning intent of science unit (Students and
Teacher), Relevance, Classroom Expectations

Physical Processes of learning, Classroom
Environment. Seating/Grouping. Laptop
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Figure 5.7 System Context

The external context envelopes the physical classrand the social interaction
between participants as well as the one-to-onecdetdowever, the laptop is a tool that
extends the external environment to include soust@sormation embedded in the
internet. The first element of the external coniexhe process of learning itself. As
stated in Chapter 2 the classroom in which thidysts situated is a one-to-one
classroom that adheres to an overarching constistothodel of learning. Under such a
model subjects are actively involved in a procdsa@aning and knowledge
construction rather than unreceptively receivirfgimation. Ultimately it is the students
who are the makers of meaning and knowledge asddaslearning is a social process
that involves external influences.

The second element of the external context is ltysipal classroom
environment and its associated seating and grougbtgdents sat in clusters of five in
an open circle design. This allowed for studentsat® the teacher and also their peers
and to discuss openly or within the group. Withiis tenvironment both the students and
teacher act alternately as a tool to support lagrthrough social interaction.

The final element of the external context is tHahe device. Each student in
this environment owns and uses a device that allearsiing in a just in time context
which can support and reflect both the individuatsitivation for achievement and
mastery and also the groups need for knowledgelmedssion. Ultimately as one
impacts the other, both the internal and exteroatexts are relevant in achieving the

system outcome. This is consistent with activigatty.
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5. 5 Activity System Structure

Within activity theory, a subject’s interaction Withe tools mediates the learning
process. Therefore, within a given structure theatgr the number of tools the greater
possible number of interactive subsystems. Foptiiposes of this study the main tools
identified within this system that impact the mdsectly on subjects were that of the
teacher, the peers and the laptop (human and tathritach tool mediates learning and
provides the subjects with a different possibleconte. These three tools subsequently
create different subsystems within the classroodhsamhbjects will switch between tools
and consequent subsystems to create an outconrefleats their needs and is
underpinned by motivation.

In such a subsystem motivation can be both intandlexternal. Internal
motivation can simply be achieving a good desiesponse. External motivators could
include peer pressure or competition and the infteeof the teacher through directed
feedback and moderation. From direct observatierteéacher builds extrinsic
motivation by explicitly telling students exactlyhat she expects and outlines possible
negative outcomes from not listening to advice.

| am expecting that bookwork is neat and cleait.i#f not | will extract it
from your book and you will rewrite the whole paggain. So | suggest that
you take your time, make it neat and legible antredo it. (Observation
Notes, 27 March 2013)

100



Adam Knights

Tool -
Teacher (H)
Objects Outcome
Handouts Improved Learning
Worksheets opportunities and
Subject Unit Eesources cutcomes for science
from
Students Department
Discussion
Questions
Rules: Respect . L.
A Communities: Division of Labour: Teacher
Autonomy ] ]
Discussion

Do ones” best
Peers Teacher Classmates contributing to

discussion

Figure 5.8.Subsystem 1 Teachers

In subsystem 1 the teacher is the dominant toolntiegliates learning as
represented by Figure 5.8. As stated previouslytegarching classroom philosophy of
learning is constructivist. Within this system teacher provides the basis for learning
through the environment construction and studerdaewstruction. Through the use of a
variety of objects such as appropriate open endedtipns, meta-language and
resources the teacher creates an environment aadioas that motivates students to
achieve an outcome. It is also where the teacleates a cognitive challenge to all
students. During the course of observations thehravas to ask questions similar to

these examples.
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What would happen if you increase the angle optaae but lowered the
weight of the vehicle? Research and design adatrtdb show the results in a
table.

How do you think the information is best represdftelow effective and
accurate will it be if you only do the test once?

The vehicle moves forward on the ramp. Why do yookt that happened?

What would be some of the other possibilities?

The teacher also issues the appropriate levelgifitiee challenge by providing
tasks that are new and not easy to explain witltébgeasoning alone. Students must
research, must use the tools to achieve and aglseitbacher is channelling appropriate
engagement. Once the task is set the teacher arstiutients have acknowledged the
understanding of the challenge the students begrk.vin a pattern repeated in each
lesson when these types of tasks were given sardergs would work with the teacher
for extra scaffolding whilst others, including #diree of our focus group would find a
place to work and set to the task at hand.

In this subsystem the teacher can adapt and supgactsubject for highest gain
for students and ensure that her expectationsdegathe outcome are met. The
division of labour tends to be more hierarchicalhesteacher leads. Therefore, teachers
have strong influence on the activity system thiotkgeir choice of rules and division of
labour within the community. They can assume allxel of regulation and allow the
activity system to fluidly balance where subjeas @vork effectively as a community,
sharing roles and agreeing to their own rules arassume a higher level of regulation

assuming total control.
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Tool —
Peers
Objects Outcome
—>
Discussion Improved Learning
. Knowledge/skills opportunities and
Subject .
— How, where outcomes for science
Student
Rules: Respect . L
u P Communities: Division of Labour:
Autonomy
, Peers Teacher
Do ones’ best Teacher Discussion

Figure 5.9.Subsystem 2 Peers

Figure 5.9 represents the peer’s subsystem. Hreravidence provided in
Chapter 2 activity theory maintains a conceptuatlinig of social and material capitals
that interact to enable and constrain what an igtiway accomplish. The peer
subsystem plays its part in moderating behavi@inforcing culture and also provides a
possible less threatening avenue for support f@atoaching the teacher constantly.
Feedback in this system is at a student languagé d&d is much more direct without
the tact and experience of a teacher based subsyafehin this subsystem different
subsystems arise based on core skills and suctasfivadual subjects who in turn
become the tool for another student requiring hailgction or candid feedback. Whilst
the teacher is still active in this subsystem theymuch less dominant.

Within this subsystem a different motivation coneshe fore; that of “keeping
up with ...”. When initially the task is set and studls are able to make their work

choices some students gravitated to small groups thie teacher for extra information.
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Other students including Eamon, Hamish and Aidenbsaobserved and heard

explaining what they are going to do and how theygming to do it; task completion.
Generally within five minutes, apart from thosedgtats working with a teacher, most
were settled and working. Our focus group of Eanktamish and Aiden were focused

on their laptops.

Tools —
Laptop (T)
Objects Outcome
—>
Just In time learning ~ Improved Learning
Subject knowledge pathways opportunities and
Students outcomes for
science
Rules: Respect Communities: Division of Labour:
Autonomy
Do ones’ best Peers Teacher Self-regulation

Figure 5.10.Subsystem 3 Laptops

Figure 5.10 represents the final subsystem basédedtechnical tool, the laptop.
When engaged in this system subjects generallgnetb®ir dependence on other human
based systems. The technical tool has supplemémtadacher and peer based
interaction, discussion and knowledge with a virtitmary and community of its own
dependent upon the skills of the subject. As stichn give rise to its own subsystem as
students who work quicker or with a greater skaé® may find resources or gain deeper
understanding than others in the community ancetbes are placed in a position to

share. The laptop provides the subjects with areased level of independence and
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control due to the personal nature of the devitedso provides control to the student
over the pace and direction of their learning aliaéhin a broader classroom context.
Within this subsystem then engagement, speed dfacegalation would be the main
outcomes areas within the greater context of taskpdetion.
5. 6. The System Dynamics

The success of any given activity system is basetth® dynamic and fluid
interactions between the subsystems. These ini@magtrovide a plethora of avenues
for understanding and knowledge construction aedrihdeconstruction. From the
direct and video observations of the classroomgéneentage amount of time of the
total that subjects operated within each systemirtitial interactivity of the systems
was apparent. Figure 5.11 provides an overview®fritial interaction of the
classroom subsystems. The arrows in the figureesgmit the extent of interaction

between the components of the system.

&

Laptops

—

Figure 5.11.Initial Interaction Pathways Within the System
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In consideration of identified subsystems and idarstanding that the teacher is
working in a constructivist framework, initial imgection between the systems is teacher
based as the expectations, rules and working donditire enforced. The teacher has
strong relationships with both other subsystemsaanal result there is little interaction
between the peer and laptop subsystems. Howkewer,observation as the teacher
moderates their approach, the relationship chaag@sdicted by the percentage of time

for each type of interaction.

SS- Class %
Teacher 45
Peer 25
Laptop 30

Figure 5.12Teacher Speaking V Student Side interactions Time

Once the initial classroom routines have been kskedal the total amount of
time directed for a system as a percentage cardieis Figure 5.12. As the time
progresses the dynamics have shifted with moreaaten between the laptop and peer
systems and little interaction between the teaahdrlaptop systems as seen in Figure
5.13 below. The teacher provides less interactitn $ome students as they capitalise
on the technical tools. This is consistent withdbastructivist nature of the classroom
as the subjects become the co-creators of knowladdeneaning and more engaged

with the device.
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A A

Figure 5.13.System Dynamics Shift as Time Progresses

SS - G&T %
Teacher 25
Peer )
Laptop 70

Figure 5.14.Interaction Between Class Systems

When the system dynamics are analysed for the ttleedified students in the
subsystem interaction was different again. Figutd Shows, as a percentage of time

from direct observation, the amount of interactsmna between systems.
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In this activity the teacher represents an entramckexit point in the system
dynamic and interaction. The device becomes oftgréaportance and the system

dynamics evolves.

Al

Figure 5.15.Greater Interaction Between Subjects and Laptops

When comparing the use of tools between the subgaad the rest of the class
the subjects of this study were actively gathenmigrmation and plan of attack to help
them decide on what action to take to support fkeaming. Figure 5.15 represents the
subjects’ greater interaction with the laptop aediuced interaction with peers and the
teacher at this point.

In each sub system tools are used to moderatedneihg process. However, the
classroom observations revealed that studenthededls at varying amounts at
different stages. The results depicted in thesgdig also reflect the data gathered from
the Engage-o-meter sheets in Chapter 4 (Tablevh@)e most engagement for our

participating students was during research andrerpat simulation phase of learning.
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It must be noted however, that due to the natupiofary classrooms that the
teacher subsystem is an entrance and exit poithifthis system the teacher initially
created the environment for learning, posed thie t&g the challenge and also created
the time limits that must apply. At the end of tadsne limits, students were called back
and refocused for debriefing or summary activities.

5.7 Summary

Following the principles of activity theory, leang takes place when subjects
are engaged in constructing knowledge through aatestiprocess where subjects use
tools to peruse an outcome. A summary of the k&yirigs is presented in Tables 5.1
and 5.1. Activity theory accentuates that therstexwithin a system both internal and
external activities that influence outcomes and hizah activities need to be considered.
As such for students within this environment exaeactivities will influence internal
ones. The tools in this system were the laptopp#ess and the teacher. The subjects
were the students working on their science keyniegrarea. The rules for the system
include a sense of responsibility to participatéhie class and self-regulation on
engagement and control of learning. It also enasses the understanding for all

individuals’ right to participate in class, expregsnions and contribute openly.
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Table 5.1

Activity System Components Summary

Component  Description One-to-One Classroom
Subjects The individual or group of people Students and focus participants

Object

Tools

Community

Rules

Division of

labour

Outcome

involved in the activity

Tangible or intangible product actedResearch Task
on by the subjects during the activity|_|anOI0utS Worksheets

which could be transformed as the

- Unit Resources from Department
activity unfolds

Discussion Questions

Anything from a physical object to aHuman Technical
mental map or model used in the Teacher Laptop
transformation process.

Peers Virtual Classroom

The socio-cultural context in which Peers and Teacher

the activity takes place.

Implicit and explicit norms, policies Expectations
or regulations of the community thatRespect

constraint the activity.
Autonomy

Horizontal and vertical roles and  Teacher
relationships within the community Students

that affect task division.

The overarching goal of the activityDemonstrated Science application
system; the overall intention of the of understanding to new or
activity system unknown situation. Critical user

of science knowledge.
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Students were actively engaged in the system wimekimg on the science task
involving motion and forces. The observations sistwadents working initially with the
teacher and then focused on their own tasks atdlai pace. The peers and the teacher
provide the interactive foundation needed for le&gro occur.

According to activity theory the role of the teackeeimportant to a learning
environment and enhancing learning. By using tlhesraf the environment and the
explicit learning desires the role of the teachithiw the classroom environment was to
ensure the division of labour, clarify the learnintent and provide some direction on
sequencing so as to scaffold the learning to reaactnd goal or product.

Each of the subsystems as indicated in Table Sl#mitihe activity impacts on
the outcomes for students. From observation arabtezk the following aspects can be

ascertained from each subsystem.

Table 5.2

Subsystem Outcomes Teacher, Peer and Laptop

Teacher Peer Laptop
Motivation - Extrinsic Motivation Extrinsic Motivation Engagement
Cognitive challenge intrinsic Intrinsic

Cognitive Challenge Speed

Self-regulation
Task completion
Challenge Cognitive and

physical
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Chapter 6: Discussions and Conclusion

6.1 Overview

The focus of the study was to examine and detanhfa student perspective the
experiences of the gifted learner in a ubiquitous-to-one laptop classroom.
Specifically, the research sought to answer andgildée following question:

What are the learning experiences of the gjiigarner in a one-to-one laptop
classroom?

The challenge of this study lies in the broad foolthe experience. Where the
researcher considers not only detailing the expeeie of participants and the system in
which they operate but also considering the outsofoethese participants in terms of
enhanced outcomes, self-efficacy and the artethatssupport it.

6.2 Discussion of Findings

To understand the experiences of the gifted leaaaéhey worked with laptops
in a regular class one must understand the configherefore, Chapter 4 focused on
context and profiled the participants Eamon, Hamaisth Aiden. The profiles included
information from interviews with the parents notibgs their past experience that
informs the decisions they make for and with tletitd. Other information was
obtained through interviews with the participatstgdents and teacher, surveys,
classroom observations, and documents. The classn@s conceptualised as an
“activity system”. It was a social community conganig a physical space, students,
teacher curriculum materials, software tools, dredtechnology. Activity theory is

appropriate for understanding how all these aspetggct.
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Aspects from outside of the system, parental vievese also used to support the
findings. Chapter 5 used activity theory as a frand to explore the system in which
the activity took place for the participants. Thigpter specifically looked at the
subsystems and the experiences of the participarttsey work in those subsystems.

This chapter will present and discuss the commem#s and findings in relation
to the research question and relevant literatureatering for gifted students, motivation
and their use of ICT’s. Section 6.2.1 presentdititings in relation to the research
guestion. In this section the key themes distiffeth the data will be discussed. These
include activity theory subsystems, student moitivaaind engagement, challenge,
Speed, Task Completion and Results, Peers. Se:8onill briefly examine parental
influences on students and their impact on stuterfgeriences as an external context.
Finally section 6.4 will look at the role of theatsher as they hold a special position
within the system and primary classroom that wdsraeparate consideration and
understanding. Across all reported sections theudsion will combine the student
experiences, theoretical underpinnings and exglamatnd the contextual affordances.
6.2.1 Subsystems

A system will work best when there are dynamic #id interactions between
the subsystems. As such it must be noted thattwher still has a pivotal role in
creating the environment and conditions for leagnggardless of all other tools.
Primarily as this is a primary classroom the rdi¢éhe teacher is much more prominent
than what may possibly be in a high school. Thisissistent with the view of Rakow
(2008) outlined in Chapter 1 that an environmectt &nd challenging is designed by the
teacher to stimulate interest and motivation. Téselts further align to the research

reviewed in Chapter 2 on the important role oftdeecher in designing learning
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experiences, and the consequences of not cateterygiately for gifted students
(Davidson & Davidson, 2004; Webb, Gore, Amend & Die¥, 2007; Kulik, 1993). It
confirms research on the importance of teacheesralting not only the content but also
the approach (Maker 1981, 1982, 1986; TomlinsoA320

The analysis of the subsystem based on the humttue &sol provided evidence
that the teacher is both the entry and exit panalfl activity within the system. Initially
in the subsystem the teacher is dominant creatiaienge, task outcomes and extrinsic
motivation in various forms. However, as the lespmyresses the teacher’s role
changes and so does our students’ engagementhiftieasn teacher focused to
student-centred activity is when the students’ gegsent peaks consistently over the
observations. It is at this point in the lessort tha teacher who remains in control of
the system through the hidden curriculum and ttiereement of rules and the division
of labour uses other tools for understanding.shiort, as the tools within the system
changed from human to technical, participants’ le¥@ngagement also changed. From
the transcript in Chapter 4 Aiden best encapsulidtisdy stating this in the Q and A.

Is there anything else you think motivates yousadifferent in the laptop
class? Do you think you have to ask the teacherah?

No because most of it is in the computer so if argét part of it we can look
on the computer again.

What about when you are doing research?

| can just go to my recently closed tabs and opagain so | am not relying
on the teacher as much.

Do you like not relying on the teacher?

Yes, it's a lot easier.
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Within the greater system, the peer subsystem aiaga special place. Here
groups of students would enter and exit the subsy$br various reasons such as
friendships and wanting to have a quick discusseionelp based and the asking of
guestions. Some students would gravitate to anstheent for redirection or assistance
but then move back to where they were once the ensmdirection was provided. For
the three participants, this system is importeldatee others who work at the same level
and pace. In Chapter 4 all parents of the partitgpaommented on the want and need
grouping/clustering of students who work at the sdewel to allow for discussion and
reduction of isolation. Students made referen@tbcommented on having someone to
work with. For example, Hamish stated in respdogée question; Do you receive any

special accommodation in the classroom based onpyeterred learning style?

Yes. The teacher uses mostly individual but samegias a group.
Do you like working as a group?

Yes.

Why?

Because the other people in the group can help you.

Do you like helping other people?

Yes people who work like me.

Eamon similarly stated to the same question,

Well yes because | feel that with mathematics amgligh rotation groups |
am paired up with people who have the same amdueaming experience
and learning understanding as me.

Do you like that?

Yes | do because it gives me and others a sersmdér understanding.

There are some people who get it and some who.don’t

Often the participants in this study may have spdk#efly regarding a plan of
attack and then they would separate to do their tng only to come back at the end

of a session to discuss what they had achievednlbe concluded from this that the
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peer subsystems provide elements of motivatiorsapgort. The thought of challenge
may also be taken from this subsystem from indiaida individual.

Finally, the technical tool subsystem providesghdicipants with an
opportunity to complete the task in their own manBeiring the periods of student-
centred research and simulations the particip&atisrded the highest level of
engagement for the observed sessions. Here stuthenegpproach the research and
simulations that cater for their skills and intésedt is also where students can work at
their own pace with the Eamon, Hamish and Aidenkimgr quicker than that of other
students in the class and often going on moreiipealated tasks in the research mode.
For Eamon, Hamish and Aiden their peers only cbated to this subsystem by
providing feedback or general advice to ask/anansprestion. When reflected upon
these results strongly aligns to research (Mod852Van Deur, 2004) reviewed in
Chapter 2 and underlines the notion of a set oitantive behaviours that affect an
individual’s learning, that is, Self-Regulation

As such, when comparing the outcomes of ChapterChapter 5 many
similarities can be identified. The most salierrttes discussed in both chapters were
those related to motivation and engagement, clgdlespeed, task completion, results
and peers. It will be specifically these areasthed implications that will now be
discussed. The role of the teacher will also lsewudised.

6.2.2 Student Motivation and Engagement

Motivation as a concept is derived from its Latot ‘movene or motivus’ that
translates as “to move”. Therefore, if one is matidd it can be reasoned that they are
moved to action. If one is motivated to learn they moved to learn. Within motivation

the simplest distinction is between intrinsic matien, that is doing something
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inherently interesting or enjoyable, and extrimaigtivation, that is doing something
because it leads to a separable outcome or tasgletom.

According to Blumenfeld, Kempler, and Krajcik (20@6 476), "Motivation is
iterative. That is, interest may lead to deepergegient with the material, which
results in increased skills and knowledge. Thisease may encourage interest and
sustain cognitive engagement". Similarly, Corbi@Q@, p. 74) identifies that motivation
is, "largely an emotional reaction in which therfesx sees benefit and reward in
attending to the learning task or activity or aipiétes some positive result or sense of
emotional well-being." He further contends thattination is an extremely important
aspect of learning. A motivated individual learngrenquickly and more effectively.
Motivation affects the length of time that learnes# dedicate to a particular learning
task. Motivation is highly personal and largelyrimsic, but there are things that teachers
can do to establish the proper stage and statedoring. One might speculate that
students like Eamon, Hamish and Aiden are seekiajenge and seeking
understanding given their assessed giftedness.tobleof one-to-one laptops enabled
them to pursue their interests independently ahsessmmplex problems as they have
access to information. Successful problem solgimguld enhance a sense of efficacy
which contributes to that sense of competence alfigesteem necessary for motivation.
The laptop opens up pathways to expand knowleddepitimise engagement by
positioning the students into Vygotsky’'s ZPD.

All student participants and their parents indidateat motivation was a major
factor for their child joining the one-to-one claBarents had indicated that that they
were in need of a pathway for their child to ackiend be engaged. For students

motivation and engagement also seem to stem frerertffjoyment and ‘fun’. This would
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reflect and align with Irvin, Meltzer and DukesO@7) beliefs that intrinsic motivation
comes from within and is associated with the jopassion that the task gives the
learner rather than any reward it brings. Thisher aligns with the work completed by
Schick and Phillipson (2009), and Moore (2005) wh&hapter 2 affirm that academic
motivation is quite a separate entity to high iletetual ability and certainly self-
regulation.

The findings can also be considered through the ¢éself Determination
Theory (SDT). This theory delves deeper into maibraand provides a framework to
clearly distinguish between different types of mation. Recent studies in motivation
have shown that it is more complex than a simglerimal or external driving source that
determines an individual’s motivation. Ryan and iDE00O0) contend that paramount to
research in learning motivation is the portent bhwinvigorates and leads an individual
to develop interest, enjoyment, and persistenciefoning as opposed to boredom and
disengagement.

Figure 6.1 (Ryan & Deci, 2007) provides a cleartomum of this differentiated

understanding of motivation.
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Figure 6.1.Continuum of Motivation (Ryan & Deci, 2007)

On one side we see Amotivation where it is undeibtbat there is zero or little
value, or an undesirable outcome in an action arglieh there will be no intent to act.
Amotivation represents the least autonomous forexainsic motivation. Centrally lie
other forms of extrinsic motivation and they ramgeoss from external regulation and
reinforcement to fully integrated regulation whére learning behaviour is self-
determined even when the motivation is extrinsiorigins. The final motivation,
intrinsic, represents a learning behaviour thatliy self-determined. From this
continuum it is those behaviours that are intrimsativated or fully self-determined
extrinsically motivated that are generally relategositive learning behaviours and
academic outcomes. Self Determination Theory thezeosits that people achieve

psychological needs through situations in whicly tha&e autonomy, are competent and
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recognised as competent and have relationshipatbgtositive. When we apply this
understanding to our research we can synthetisdisant and deep parallels.

In all classrooms, a majority of the learning aitiég are set by the teacher as an
extrinsic motivation. Depending on the way thedevaies are pitched or the way in
which the classroom runs it will impact on the lesemotivation the student and our
participants will have for task completion and aarad outcomes. In Chapter 4 all of
our participants and their parents recorded feslofgow motivation for the normal
classrooms they have generally participated in.&grAlamish and Aiden all presented
as generally operating in the extrinsic range efdbntinuum of motivation (Figure 6.1)
However, they have all reported significant highmativation and as such levels of
satisfaction with the one-to-one laptop classrooifiserefore, if we look at motivation
from the perspective of the tool subsystems idietiivith framework from activity
theory in Chapter 4 we perceive a greater pictbdanity and understanding.

First, as stated previously in Chapter 3, the otesa was run in a constructivist
manner. This means that in a convivial classrooheres the teacher as the human tool
of the system makes students feel valued and stgupthrey are more likely to accept
externally prompted motivation and move to actierireey understand and accept the
necessity of the task. This reflects the understegnolf a constructivist classroom
outlined in the early chapters and again highlighésimportance of the teacher’s
contribution to outcomes. It also reflects the ieomment’ component of the Maker
model reviewed in the literature review. Secondlastified in Chapter 4 from the
perspective of peers, the second human basedttioé isystem the students were
recognised for their abilities by being in a clatfike minds and relationships appear to

be convivial with the teacher establishing a sdeiatning environment. Finally, the
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technology afforded autonomy. Hence, the task neagxtrinsically motivated as its set
by the teacher. However, the laptop as a techtochin the system provides the
medium and conduit for competence and as suchagsesethe intrinsic motivation of the
student to achieve

Engagement has also been a common theme from tetpand the students.
With both reporting a higher sense of engagemettt the one-to-one classrooms.
Engagement as a concept is closely related to ataiivand also directly impacts on
students outcomes. As such much research as atsongdartaken into its importance.
Finding in this study confirms the findings of othiesearchers. For example, Fredricks
et al. (2004) suggested that technology can helplve the engagement problem by
capturing student interest, giving students owniprghtheir own learning, and can also
be used as a "possible antidote" to student al@mabimilarly, Arnone et al. (2011) in
their study of technology pervasive learning envinents states that one instance of
curiosity, the desire for new information, then bm@es a multistage learning episode
that can lead to deepening levels of interest arelwersa.

Seymour Papert (2002) concurs and suggests thatiastare fun when they are
hard, or more precisely, fun because they areamgilhg, not in spite of the fact that
they are hard. Challenge, however, is a very tritkyg. Too much challenge results in
frustration, and too little challenge results indmtom, both of which are antithetical to
intrinsic motivation (ZPD).

6.2.3 Challenge — Cognitive and Physical

The ultimate challenge for any educator is to tdadcll learners and to build

understanding and genuine learning opportunitiasdre at a higher cognitive level.

Fredricks et al. (2004) believe that cognitive eyegaent draws on the idea of
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investment; it incorporates thoughtfulness andimghess to exert the effort necessary
to comprehend complex ideas and master difficullssk

The importance of appropriate challenge, parti¢yhaith high-ability or gifted
students, cannot be exaggerated. In a study bya@tta& avella, (2010), that focused on
40 third- through fifth-grade students grouped biity using computers, they found
that if competence was high and the task was cdetpteo easily, the relationship to
satisfaction and continued engagement decreadad.isTconsistent with self-
determination theory (also attributed to Deci arya@R®). Satisfaction is achieved when
certain psychological needs, namely relationstups)petence, autonomy, are achieved.
One could argue that laptops afford opportunitieadhieve a sense of competence by
providing access to information that students Ggpitalize on. Also laptops provided a
sense of autonomy in terms of direction and pactuatents are able to pursue interests,
topics or directions somewhat independently of ctlaad at times that suit them. When
competence, and therefore the ability to autonotyaimnplete a task, was at a high
level, intrinsic engagement and motivation werenhhidowever, when competence
diminished (i.e., the student could not succesgftdimplete the learning task),
engagement and motivation were also diminished.

The participants and their parents identified tiaught of rigour as an aspect
lacking in in their previous experience in standelessrooms. Both believe that the one-
to-one classroom has provided an avenue for inedeesgnitive challenge. The
constructivist nature of the science task learming system is facilitated by a cognitive

task in conjunction with tools. Participants idéetl that they are most engaged in a

3 http://selfdeterminationtheory.org/
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topic when they are stimulated and their interestroused and this is generally in the
research and experiment/simulation phase of aiky tas

Brimijoin, Tomlinson and Narvaez (2008) proposd teahnology, specifically
internet communication technologies (ICT’s), prasdinique opportunities for gifted
students. Because gifted students are capablé@varag at high levels and growing at
a pace that is often accelerated compared with shene-age peers, the challenges they
encounter need to escalate with a rather steegttoay to maintain continual growth.
Often, this kind of intellectual rigour cannot beheeved in regular classroom settings.

The use of a laptop has shown to stimulate thedstef the participant and
create a challenge within one’s zone of proximakttgpment (Vygotsky, 1978). As
such it then is invaluable because success inleenbgang situation increases intrinsic
motivation (Dweck, 2000) and also enhances a sefnrself-efficacy in that task
(Bandura’s theory, 1997).

It was further proposed in the review that it iportant that tasks for gifted
students be sufficiently challenging because witlampropriate challenge in learning
tasks, the need for achievement and recognitiadhatfachievement is not satisfied
(Lens & Rand, 2000; Malone & Lepper, 1987), whigyatively effects motivation. It
takes them where they want to go at what speednamdhoice of format that is
personally meaningful to them.

6.2.4 Speed, Task Completion and Results

In Chapter 2 the researcher proposed that incrgasident achievement is the
most important goal for adopting one-to-one comqmytand that studies focusing on
student learning deserve a high priority (Zucked8g, 2007). Parents of the

participants in Chapter 4 generally state thastalients were not achieving at their full
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potential. Performance scores of all studentcatdd that the use of devices together
with the constructivist classroom was effectiv@rioviding avenues for improved
outcomes. From this study, the researcher positghle impact of the laptop on the
learning outcomes can be described in three coys.\Wrst, the laptop enhanced the
interactivity of the process for students needegpurces quickly. Second the laptop as
a tool was the vehicle for increased motivation selftdirection for outcome
completion and finally the laptop impacted the wagrmation was processed and
represented.

Caudill (2008) suggests that by carrying a perssedldevice, students can
quickly and easily access the resources they Aemdhnology-pervasive environments
provide ready access to information and functiosupport both episodic curiosity as
well as deeper levels of exploration (Arnone, Régs0& Marshall, 2009). No longer is
a question something deemed to be addressed atfstureetime, but rather, with ready
access through laptop computers information-lexa&irling can meaningfully scaffold
deeper and more complex meaning making, thus stipg@nd sustaining curiosity,
which can be a powerful motivator.

As indicated in Chapter 4 all students have a wagrknemory in the high to
superior range. The laptop reduces the load oningrkemory of students by multi
tabbing of resources and as such allows the staderidcus on higher order thinking
and making connections. This proposition is corsistvith Clark and Paivio, (1991)
studies that is informed by dual coding theoryudgnts in their study agreed in
interviews that they did not have to remember ashhwihen working on the computer.
In the one-to-one classroom students were abledesa information at a higher pace

satisfying their need and ability to access and@gss information more quickly and
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readily so that acceleration and enrichment optt@amsbe made available. The Internet
offers numerous other opportunities for gifted st to encounter and explore
challenging and rigorous content.

6.2.5 Peers

The research reviewed in Chapter 2 suggested tineh wonsidering gifted
students, the need for contact with peers who bemgar interests and abilities is
particularly important, not only to their sensed#ntity but also to motivation (Baylor,
2011; Reynolds & Caperton, 2011). It was also fersuggested that grouping gifted
peers together has positive benefits on engageaneinhchievement (Kulik, 1982;
Rogers, 2007).

In this study students were able to work with pegrtheir own level as they
gravitated towards one another within given oppaties. This opportunity stopped the
frustration of working with other students who mrapt work at the same pace or think
along the same lines as the identified student.rfé/ties was not available students
generally chose to work alone. As such it is mydbehat whilst underperformance or
reduced motivation may not be totally preventedliitbe reduced by the impact of
reduction in isolation. This supposition is suppdrin the data from interviews where
participants Eamon and Aiden similarly reported thevas “good the teacher grouped
them together”. The participant further reporteat thwas satisfying to work with other
students at the same level or the same understaniirs is an argument for positive
relationships — the third basic psychological need.

The one-to-one classroom also provided the ppénts with a sense of identity
and acceptance. Whilst the laptop as a device mayqgie learning as a key to enter

into the program it may also be viewed as a toblelong and a creation of identity. The
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parents of the participants stated in Chapter #dtthswas generally the case and that
they would like to see this style of system rolkked more and more.

According to the Metiri Group (2002), technologystiaree major implications
for learning; however, it is the first in their @ped outcomes that sparks the most
interest. First, it facilitates more engaged,\raté, meaningful, and personalized
learning that can and does lead to higher acadachievement.

6.2.6 Self-Regulation

What motivated students was not the use of teclgyolaut rather the
opportunity for control and autonomy, challengeymeration, just-in-time knowledge
(i.e., knowledge driven by curiosity and need)atingty, and recognition as products
were provided for authentic audiences. Despitddbethat the same factors influence
motivation regardless of the tools being used #&lso important to recognise that
“today’s students take for granted and expect teldyy which merges seamlessly into
their work and play” (Arnone et al., 2011, p. 19030ome degree of autonomy, the
extent to which one has choices about what to dondren to do it, has been shown to
increase intrinsic motivation (Corno, 2004; Har&r®eeve, 2003; Ryan & Deci, 2000).

In Chapter 2, it was reported that there is a rarigeodels of learning for the
gifted learner. Students who use technology cacaebegorised by the following
attributes:

1) They visualise themselves as being successful;

2) They have better attitudes and self-concepts;

3) They are more motivated through learning tasks;

4) They use a computer more often for academicqaag

5) They have the use of more than 4 times the ressuyand
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6) They encounter unigue learning situations.

These attributes correlate with the major themesarthed in Chapter 4. They
further reflect the outcomes from the subsystentsilden chapter 5.

Distinct subsystems such as the teacher, the laptte peer can be seen
through the activity theory lens across the fiveahed lessons. In one lesson the
teacher was the primary tool (Subsystem 1) anterother four observed lessons the
primary tool was the laptop (Subsystem 3). The tiondn the teacher based lesson was
to clarify the task and provide the platform chiadje, reinforce expectations of the
community and the rules of working. The role wasitially focus the students on the
production of the artefact and outline the resosiailable to them through virtual
classroom. The other primary role of the teachéhéninitial session was that of time
keeper.

Authentic learning environments establish a sefigersonal control over what
and how the learner learns. When a sense of pdrsomt@ol is established learners
should be able to pursue their own independentileguendeavours albeit guided by the
supportive teacher (Watters & Ginns, 2000).

Individualised technology takes into consideragensonal preferences and, to
an extent, allows individual freedom in the use eait of the technology, which creates
feelings of ownership (Armitage & Wilson, 2004). avdchauer (2006) witnessed this
concept first hand in the laptop classroom, "Beeanighe vast array of content
available online, teachers found it much easiendovidualize instruction” (p. 88).

6.3 Parental Perceptions
As a background all parents were professionaldhadduniversity degrees.

Home life for the participants was generally wélustured with rules and routines with
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specific activities to cater for their childrem the interviews with parents the key
themes that pervaded the data included the lackitcbmes for their child and the lack
of rigour and challenge in typical classrooms. Thelfeved this also transferred into a
lack of motivation by their child to achieve. Anettstrongly conveyed theme from
parents was regarding ability and clustering feirtichild that would allow for peers
that work at the same level. There was an undeylyirt unspecified thought of
underperformance but with a belief that this wdudtp their child become more
engaged in the classroom and work closer to théipbtential.

Much research has been completed on the effettsroé life and parental
education background on student motivation and témpal outcomes. Ermisch and
Pronzato (2010) showed that more educated paramés bn average, better educated
children, not excluding other factors such as etgiems, time and interest. Grolnick,
Friendly, and Bellas (2009) believe that familievd a significant impact on a variety
of school outcomes, including setting high expéates, and the development and
maintenance of positive motivation. They concluu t“When parents believe in
children’s competence and have high expectationthém, provide the resources that
children need to feel connected to others, andititei a sense of autonomy by
supporting children’s initiations and problem-salyj children’s motivation is most
likely to thrive” (p. 295). They ultimately beliewbat parents’ expectations strongly
influence children’s motivation. This understandgtgngly aligns with the dimensions
of motivation theorized by Deci and Ryan (2007)ofte are motivated out of a sense of
obligation.

Speed of work was another area that parents bdligng child was not being

catered for. All parents stated that their childldgerform tasks quickly and with great

128



Adam Knights

depth when properly motivated to do so. In a steshdeassroom their perception was
that their child was happy just to plod along boind rather do something different.
Overall, the parents whilst acknowledging that gatefor their child posed a challenge
within the classroom and were frustrated by th& t@oenuine opportunities that a
standard classroom presented. They believe thainé&d¢o-one class had provided their
child with an avenue to be more engaged and mamtuptive than previous classrooms.
6.4 Teacher

From the video and interviews the role of the teaak central to the learning
opportunities provided to students in a one-to-dassroom or any classroom for that
matter. The teacher is ultimately responsible lierdequencing of learnings and the
critical questioning challenges and invites thelstis to learn.

Driver, Asoko, Leach, Mortimer, and Scott (1994}heir study of
constructivism in science classrooms maintain ttiafacilitator must guide learners
effectively in the learning process within a coustivist paradigm. The facilitator in this
study was initiatively actively guiding studentstire laptop classroom. Here she was an
external influence that helped students to leathkatter understand the needs of the
science task consistent with Vygotsky's idea offetding and ZPD as outline Chapter
2. As an expert she filled in the gap in the stislemnd and helped them achieve
greater understanding by moderating the learnipgreances. After the initial teacher
led session students had a number of avenuesddable to them for continuation. The
Horizon Report from 2010 states this simply in tHetformation is everywhere the
challenge is to make use of it” (p. 13).

Although students have the opportunity for auton@mng self-plan and self-

reflect. The teacher still has the paramount tdsleoiding on the direction of learning.
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The students in this study whilst working in theteyn where the teacher is the
facilitator reported higher self-regulation agaiclstssroom work. The parents of these
students also acknowledged that their children wesee on task and focused when out
of the classroom construct. As such from this figdihe home subsystem needs to be
explored and detailed as to its input into thesriasm.

6.5 The Participants

There were many similarities across all three pigdints. Chapter 4 highlighted
that they all enjoyed going to school but there gmseral sense of ambivalence from
the student participants regarding their involvemeithe class and their outcomes.
They liked the idea of achieving but demonstratgéruine lack of engagement and
motivation to achieve at their best level. Thideeted the parental beliefs.

As revealed in Chapter 4 and summarised in Talleadl.three participants
agreed that the one-to-one classroom provided thigma more challenging and
interesting environment. All students expressedygngnt in learning, new tasks new
skills, but also tempered this with lack of entlagsn when routines became mundane.
One major difference that all three participantseeddhat a noticeable exception from
the parents was the sense of enjoyment and ‘fut’ttie students gained by being in the
laptop classroom and the different opportunitieg this presented.

As a result of being in the laptop class all trstelents believed that they were
more engaged and were trying harder than in prewears. Similarly they all believed
that working with peers and people at their owrkdeas a factor of being engaged in
the classroom. This finding is consistent with dssertion of Housand and Housand,

(2012) who argued;
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Technology affords curious gifted students with @dtlimitless
opportunities for exploration and development @fitinterests. The
integration of technology into the classroom nesae consideration.
Designing an optimum learning environment for alldents is always key
for a teacher but ‘fun’ and enjoyment to promotgagement is paramount.
(p. 712)

6.5 Conclusions

For gifted students laptops are a tool to supgantring. It is not the only tool
but when authentic learning experiences are plaforagtiem laptops can provide gifted
students with greater self-regulation and in tuotiwation and engagement.

The activity theory lens brings some objects iftarper distinction such as the
importance of sub-systems, while others diminigb ragueness. However, in relation
to detailing the experiences of gifted students one-to-one classroom through the lens
of activity theory four broad conclusions may beickd:

1. The needs of gifted students can be suppditedgh a one-to-one laptop

program;

2.  That the authentic teaching environment i$ ghitamount to the outcomes

of teaching and learning;

3.  That laptops provide an opportunity for gifsgddents to customise learning

and increase engagement through self-management;

4.  That laptops are tools that provide gifted stid with the means for greater

self-regulation through pace (multi-tabbing), ahdlienge.
Although in this study the number of participan@svemall, it highlights the unique

need for highly able students to be properly cingiéel and further supports the idea of
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optimal stimulus or challenge through a one-to-em@ronment being necessary to

maintain motivation for learning and achievement.
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Chapter 7: Reflections

7.1 General Reflections

In this study the researcher investigated the éxpees of the gifted learner in a
one-to-one laptop classroom. Specifically, the Ieifigcus was to: view the classroom;
through the lens provided by activity theory armhira student perspective; and thus
investigate the experiences of the gifted leamer uibiquitous one-to-one laptop
classroom environment. The results of this stuahukl provide insight into planning
and resourcing considerations of gifted studentseaprimary school level.

In Chapter 1, the researcher posited that theileggexperiences of the gifted
students is linked directly their emotional needd development. Moreover, my
position was that a laptop, as a tool, could prexadsource of differentiation through
which the gifted students would forge a strongeéhway for engagement and learning
and ultimately learning outcomes.

In Chapter 2 the researcher utilised the currésrdiure on gifted students and
their accommodation within the general classroomeimonstrate the gap in current
research and theoretical based need for a studgiftéd student’'s experiences in the
use of laptops. It specifically highlights that gesl classrooms may not cater to the
needs of the gifted students and that researctstotient experiences, from a student
perspective, are underrepresented as a whole.

In Chapter 3 the researcher outlined the methogdlogpe implemented. A
multiple case study approach was proven to be the appropriate to the given context
if the questions of how and why are going to benemed. It is detailed that a rich

opportunity exists for a multiple case study apphoahen the wide range of
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interconnected interpretive practices are gathanedanalysed. Finally, to aid in the
analysis, activity theory was utilised to provideisture.

In Chapter 4 the researcher profiled each of theetparticipants. The chapter
brings into focus the parental beliefs and expessrand compares their understandings
with that of their child.

The researcher demonstrated that the common thienbesh the student and the
parent focused on the motivation, engagement, paedsspeed. Themes of self-
regulation and improved results and outcomes wistesdrongly elucidated. Possibly
the most interesting aspect the researcher foutiddrarea was that one theme that was
not voiced by the parents but strongly voiced keychild. The notion that using the
device to learn was fun and consequently engageamehénthusiasm for the class was
high.

In Chapter 5 the focus turns to the componenteefttivity system. A six-step
process was applied from which it was identifieat tthe subsystems of the teacher,
peers and laptops are exceptionally important wbeking at a complete system. These
subsystems were identified as having the greatgsdt on the outcomes of the
participants (Eamon, Hamish and Aiden) and as auelthe ones that must be
considered when accommodating gifted students.

In Chapter 6 four broad conclusions were distifietn the analysis of data:

1. The needs of gifted students can be supporteddghrawne-to-one laptop
program;

2. That the holistic and genuine teaching environmenetated by the teacher, is

still paramount to the outcomes of teaching anthleg;
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3. That laptops provide an opportunity for gifted snth to customise learning and
increase engagement through self-management; and
4. That laptops are a tool that provide gifted stuglevith the means for greater
self-regulation
Thus, the results indicate that gifted studenti@pating in a one-to-one program
can directly benefit by way of engagement, selfatatjon, enjoyment and outcomes. It
also depicts that the teacher is still vitally imgat in the creation of the overall
environment and setting the learning conditionsafdrievement.
7.2 Implications for Teaching

According to the Metiri Group (2002), technologyshmany implications for
learning. However, the most powerful of thesehét tit facilitates more engaged,
relevant, meaningful, and personalized learning¢bha and does lead to higher
academic achievement” (p, 3).

Few would deny that the ultimate goal for any dat#id teacher is the success of
their students. To provide an environment full tihsilation and challenge that
promotes growth both socially and academically. Ewsv, there are obviously many
challenges in creating such an environment. Sudoessteacher is therefore dependent
on many variables and a teacher must combine th&sa classroom learning
community.

Failure to accommodate the special advanced cugratid social needs of gifted
children can result in lack of motivation, enthssieand failure to achieve to their
potential. This can be classified as a diminislogdn learning. That is one where tasks
may be seen as externally motivated with littlmoralignment to the goals of the

students.
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The results of this research indicate that paitgm in a one-to-one laptop
classroom can be beneficial to a student’s achiem¢iend create rich and positive
experiences. However, it is dependent on the hevptbgram is structured by the
teacher. This study has added to the sum totah@ivledge on gifted programs
involving ICTs and gifted students. Further reskasmeeded into other avenues of
teaching that when combined provide the very basgifted students. Explicitly the
distance travelled by gifted students in the Igtrs of high school education and the
impact that laptop and one-to-one learning oppaigsiand engagement at a primary
level had on long terms outcomes.

7.3 Strengths and Limitations

All studies, regardless of their nature, have gfttenand limitations. The
findings contained in this study serve to provida@ment of poise and reflection and
provide a snapshot into school and classroom bwéise three participants and the
centre of study. As such the finding cannot be useagkneralise to a wider population.

It might be argued that the focus of only one learhing area, that of science,
could be deemed a limitation because of the limsape of classwork and the possible
alignment to individual interests of the targetugyo However, the researcher suggests
that by limiting this initial study in one key leang area that the data captured are rich
in detail representing multiple dimensions impagtine learner.

Some may suggest that the small number of studient®t adequately represent
wider populations. However, the small number ofistus allowed the researcher to
build significant rapport and trust in a minimumamt of time. Moreover it was a

central theme is to detail students experiencestamgyh using a small number of
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students that data and responses elicited weraniddescriptive which support the
methodology.

Some could argue regarding the fact that all tpegécipants are all male and
provided limited diversity. However, for the purpssof this study this is not deemed a
limitation because it was not a focus on gendedetailing the experiences of students
within a class regardless of gender. The intentias not to make generalized claims
but to explore the experiences of these studeragparticular context.

The similar social economic and socio educatiorkgpanzind of the parents could
also be viewed as a limitation to the overall studgwever, the study focuses squarely
on the student understandings and experiencesuBetiae parents have similar
backgrounds and economic status is of only limitgerest at this time and may provide
a foundation for further comparative study in tewhsesourcing.

7.4 Recommendations for Further Research

This study focused on the experiences of thredifteohgifted students in a
ubiquitous one-to-one laptop classroom. The stuthed to make understanding and
draw conclusions from their experiences and magemenendations for the provisions
and teaching of gifted students. The study didspetifically focus on the role of the
teacher as there already exists a plethora ofrivdiion from this perspective.

One area for future research could concentratecomgarative study of gifted
students who choose not to participate in a prinsahpol laptop program to determine
their reasons and their academic outcomes. Spaltyfid would need to look at the
self-regulation of the gifted student and if theess of tools (laptops) significantly
impacts their enjoyment, engagement and acadengomes. This would need to

incorporate consideration of whether current peicnd programs for gifted and
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talented children are suitable and sufficient teetribeir special educational needs,
including, but not limited to ICTs.

A further possibility for future research would toeask identified gifted high
school students who participated in a primary stlagpdop program to reflect on their
experience in the primary school gifted programe &lwareness of these individuals
could provide unambiguous examples concerning heptimary school program has
prepared the gifted students for high school.

Another possibility for further research lies irtimfluences of home
environment on gifted student motivation using $@termination Theory as a basis.
This study would need to focus on social educatiand social economic background
of parents to be able to provide children with sseey tools for authentic learning and
outcomes.

Finally, a continuation of this study would be teate a longitudinal study to
follow the same students from primary school tcdhrsghool. Such a continuation would
provide data regarding the success of the primarga program to prepare students, in
terms of self-regulation and motivation, for higthsol. The involvement of more
participants of both genders across more key legrareas would also contribute to an

increase of data rich continuation of this study.
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Appendix A: Parent Pre-Project Survey questions

1. In what ways do you feel programming can be impddiee gifted students in
regular classrooms?

2. Do you feel using computer technology can help wadéi gifted students? If so,
in what ways?

3. Do you believe your child is sufficiently challertym the previous classroom
settings?

4. Can you described how your child approaches nekg?asVhat steps do they
take in planning an activity?

5. What types of class activities has your child foamaist challenging or
motivating previously?

6. What types off activities classes has your chilahi to be most frustrating in
your course/class?
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Appendix B: Initial Student Survey

1. Date of Birth:

2.Gender:[ ] Female[ ] Male

3. What is the highest level of education completed by either of your parents?
(Check one.)

[ ] Less than high school

[] High school

[ ] Bachelor’s degree (four-year university)

[] Advanced degree (Master’s, PhD...)

[ ] 1dont know

4. Did you have a computer at home before you got your laptop at school? [ ] Yes

[ ] No

5. Do you have access to the Internet at home? [ ] Yes[ ] No

6. What grades do you usually receive in school?
[ IMostly As[ ] Mostly Asand Bs[ | Mostly Bs[_|Mostly Bs and Cs

[ IMostly Cs[_] Mostly Csand Ds[_] Mostly Ds [_]

7. How much do you use a laptop at school during a typical week?

[ ] Do notuse alaptop
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[ ] 1-4hours per week
[ ] 5-10hours per week

[] More than 10 hours per week

8. How much do you use a laptop at home during a typical week?
[ ] Donotusea laptop

[] 1-4hours per week

[ ] 5-10hours per week

[] More than 10 hours per week

9. In which subjects do you use your laptop for class work or projects? (Check all
that apply.)

|:| None |:| Art, Music

[ ] Language Other Than English [_] English

[[] Math[] Science

[ ] social Studies, History|:| Other:

10. In which classes is using the computer most beneficial to your learning? (Check

all that

apply.)

|:|None |:| Art, Music
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[ ] Language Other Than English [_] English

[[] Math[] Science

[ ] social Studies, History|:| Other:

11. How often do you use your computer to do the following?

Never

Less
than

monthly

Monthly

Weekly

Daily

Search for information

Create presentations and projects on

your own

Work on assignments in small groups

Organize information

Take notes in class

Communicate using e-mail or instant

messaging

Take a quiz, test, or assessment

Do drills to increase skills in math,

English, etc

Complete homework
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Work on websites, digital films/media,

etc.

12. What software do you use on a weekly basis? (Check all that apply.)

[ ] word processing [ ] Internet/Web browser[ ] Email

[ ] PowerPoint/Presentation [ | Graphics/Image/Multimedia[ ] Database
[ ] Simulation[ ] Website design/editing[ | Spreadsheet

[] oOthers:

13. How would you rate your computer skills overall? (Check one.)
[]1 Beginner (I am just learning)
[lintermediate (I am comfortable using a computer)

[ ] Advanced (I can help teach others)

14. How often do you typically help another student use a computer?

[ INever [ ]Less than monthly |:|Monthly |:|Weekly |:|Daily

15. How often does another student help you use your laptop?

[ INever [_]Less than monthly [_]Monthly [ _|Weekly [ _]Daily

16. How often do you typically help a teacher use a computer?

[ INever [ ]Less than monthly |:|Monthly |:|Weekly |:|Daily
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17. How often does a teacher help you use your laptop?

[ INever [ ]Less than monthly |:|Monthly |:|Weekly |:|Daily

18. Would you say that the following practices occur in your classes less often about as

often, or more often now than they did before the laptop program began?

Students teach other students Less

often

Students teach the teacher

Students select their own research
areas

Students explore a topic on their own

Students work in groups

Students present their work in class

Students engage in multiple activities
during class

Students write more than one page

Quizzes and tests

Direct instruction by teachers

About as More

often often
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Student interests influence lessons

20. In terms of your ability to complete class assignments and projects, how would

you rate your access to each of the following?

Inadequate Somewhat Adequate Excellent Don't

adequate use

Computers
Printers
Projection devices

Digital cameras, scanners

Other technology needs:

21. Please indicate whether you agree with each of the following statements:

Strongly Agree Neutral Disagree Strongly

Agree Disagree

Laptops make schoolwork more

interesting
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Laptops make schoolwork easier to
do

Laptops have improved the quality
of my

schoolwork

Having a laptop has improved my
grades.

| do more homework outside of
school if  am

able to use my laptop.

| am more motivated to do
schoolwork when |

use my laptop

What | learn in school is relevant to
my life

now.

What | learn in school is helping me
to

prepare for the future.
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22. Have you ever used your laptop to communicate or work with students or

teachers at another school?[ ] Yes[ ] No

23. Please briefly describe the most interesting class project you have done with

your laptop:

24. Do you have any suggestions for new ways laptops could be used to improve
your learning experience at school? | Yes[_] No

If YES, Please briefly describe:
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Appendix C: Initial Parent Survey

1. Date of Birth:

2. Gender[ ] Femald | Male

3. What is the highest level of education you haaapleted (Check one.)
[] Less than high school

[_] High school

[] Bachelor’s degree (four-year university)

[ ] Advanced degree (Master’s, PhD...)

4. Why did you choose to nominate your child fa&r @ne-to-one classroom?

5. In terms of ways of interest and engagementt didgayour child struggle with

most in a regular classroom?
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Appendix D: Student Pre-KLA interview starting questions

1. Why do you find school enjoyable?
2. How could school be more challenging or intereging

3. What types of activities are you motivated (excitedparticipate in during

classtime? Why do you enjoy these activities?
4. How you feel about using computer technology toeligy a project?
5. How would you rate your level of comfort using camgr technology?
6. How comfortable are you in using the Internet twlfinformation?

7. Do you currently receive any special accommodatiche classroom based

style of learning? (if yes, please describe them)

8. Describe how you normally plan out a project omasignment? For example is
there a certain way you do your research, are ttetain steps you take before
you start, is there a certain approach you takgaaing the information into your

project or assignment?

9. What is different for you about being in laptopsseoom?

183



Adam Knights

Appendix E: Question Set 2/3 Student During-KLA inerview starting questions

1. Are you enjoying working on your project?

2. Do you feel more motivated while working on thigject versus the work you

would normally be doing in the classroom?

3. We talked about how you plan a project before ytatted this research (read
back student’s response) would you say you areeon@t using the same
approach for this project? If student’s respossgot the same approach — ask

them to explain what it is that they are doingetiéintly.
4. Described what you are thinking while you are wogkon your project.
5. Describe what you like most about working on yoraject.

6. Describe what you like least about working on yprgject.
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Appendix F: Question Set 4. Post KLA interview quesons

1. Would you describe working on this project as atp@sor negative experience

for you?
2. Do you feel the project motivated you to learn miara given subject area?

3. Do you feel the use of computer technology motigateu to learn more in a

given subject area?

4. We talked about how you plan a project before ytatad this research (read
back student’s response) now that you have contptateproject would you say
you used or did not use the same approach fopthject? If student’s response
is not the same approach — ask them to explain iwisathat they are doing

differently.

5. Do you feel that you enjoyed your regular classarrses more as a result of

having worked on this project?

6. Describe the activity that had the most impact oaryearning. Explain why

you think that particular activity helped you thesh

7. Describe the activity that had the least impacyour learning. Explain why

you think that particular activity was not helpful.

8. Can you describe any changes that you may haveedati yourself as a result

of participating in this program?

9. Would you participate in this program again?
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Appendix G: Parent post-project survey questions

1. Do you feel the one-to-one program motivated tfitedistudent to learn

more in your subject area?

2. Do you feel the use of computer-technology in patéir has motivated your

child to engage with Key Learning Area content?

3. Do you feel that your child enjoyed the class nmréess as a result being

catered for through the use of a laptop?

4. Can you describe any specific changes that resintgdur child as a result
of participating in this study? Have you seenali#hces in behaviors, study

skills?

5. Have you noticed any differences in terms of hogvgtudent approaches
new tasks? Reread to them statement from inittatview — Would you say
the steps have remained the same or has yourdshkeloped a new
approach in your opinion?

6. Was patrticipation of your child in this programrdigtive in any way to their

class? If so, please explain
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Appendix H: Transcript of Interview and Coding

nk«/\esr

ofivalo?7

0
Transcript - Aiden
Line Qand A
1 Q

2 A do. Where
itis somethmg that | like doing, like algebra.

3 Q What sorts of things do you find interesting?

4 A | find science ir id technology and some maths.

5 Q Is that about content of it is about the 1 hings in science?

6 A

7 Q Which is what?

8 A We get to do the experlments and we aren’t pressured to do the writing /]
parts. | like doing the m ; things. . nd also I like doing science
on the computer. It makes ings much more r ol

9 Q How could school for you be more interesting and challenglng?

10 A 1 don’t really know.

11 Q What would you change?

12 A | don’t know what | would change but it is not the best.

13 Q What would you change to make it the best?

14 A | don’t know what | would change. | would make there be more tasks on
gamemaker because gamemaker is good program to use because itis really
helpful when you are on the computer because you learn
about'the.computerand you find how your favourite games are made

a5 Q What types of activities are you excited and

16 A I like going art with Mrs Lee, Flike’doing:
like doing maths when it’s mostly algebra.

17 Q Why do you think you enjoy those actlvmes?

18 A | enjoy technology because | énjoy ¢

19 Q Do you think the computer heIps you create more?

20 A Yes because it simulates things that would take a lot longer like a plant , 6/( =
growing. W

21 Q So how do you feel about using computer technology to develop a project?

22 A | like using computer technology to develop a project because you don’t
Just write everything and draw everythmg You actually have a few

1 creal ject and that makes it

23 Q If you do tl |ngsWat do you do ‘when you are finished? Do you
make something better or do you go onto other projects and do more
projects?

24 A 1 go onto other projects.

5 Q So how would you rate your level of comfort in using computers?

26 A | would rate it 7 out of 10 because | am not a computer expert but I'don‘t

: . But | am still learning. Rageolafioon

27 Q How comfort e are you at finding information on the internet? 4

28 A 8 out of 10 because | am actually quite comfortable doing that. I find it
easy to do.

29 Q Why is it easy?

30 A Because | just go onto Google and search out what it is.
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Appendix I: Video Observation Time Breakdown — 200min

Area Participant /3 Class /22

Time on Task

Time Off Task

Conversations with Peer

Conversations with

Facilitator

Movement from Desk

Interruption

% Time on Task(Average) : Class v
Subjects

100

95
) \ T

85
80 A PaN
N / / \\/ /U
70 7
65
1 2 3 4 5 6
0, T -
% of Time on Task 69 81 70 82 72 7
Class
% of Time on Task
. 95 90 87 92 88 88
Subjects
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Appendix J: Engage-O-Meter Average

On a scale of 1-5 with 1 being not engaged andrigbdeghly engaged rate this section

of the lesson with the timer flashes.

Engage - O - Meter — Average Across Lessons

Introduction Research Experiment Consolidation

2 4.5 5 1
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