INVESTIGATING SCAFFOLDING DURING
COLLABORATIVE READING ON THE TABLETOP
COMPUTER

Jaber Maslamani

A thesis submitted in partial fulfilment of the requirements of the degree of

Doctor of Philosophy (Integrated)

Faculty of Humanities and Social Sciences

Integrated PhD in Educational and Applied Linguistics

July 2017

Newcastle
Qe Lniversity




Abstract

This study investigates the scaffolding process and student interaction, from a sociocultural
perspective, in tabletop assisted language learning environrogrmollaborative reading. The
study furthers understanding of features of traditional concegetians of scaffolding as a
learning construct in the context of technoleggdiated social interaction. Thégaffolding
manifests when learners interact with one another in diffarset yerbal and notverba)

modesand with elements or attributes of tabletop technology during collaborative reading tasks.

Tabletoptechnology isseen to add an extdimension to the scaffolding metaphand his
study is an attempt to explore features of this metaphor and howldicaffis applied in this
new learningplatform To achievethis, a degn-based approacas adopted resulting in a
multi-touch tabletop application faligital collaborative strategic readiffCSR).The DCSR
applicationis designed toead students thrgh severaldigital reading stages: previewing,

brainstorming, prediction, click and clunk, get the gist, and wap

DCSR was trialled with foustudents ofEnglish as asecond languag€eSL) over five
instruction sessions. The sessions were videgorced and at the end of the five sessions
students were interviewed tprovide self-reports of their experienes of the learning
environmentthenature of assistance they receivaad how they viewed their performance in

this environment.

Analysis of verbalnonverbal, and system/technicalodes ofnteraction providedn overview
of the learningcontext forexaminingscaffolding processes and student interactfondings
reveala range of interactionstudent student, studentabletop, ad studerittabletop student
interactions) These were brought together under a taxonomy of functions emplogedist
the student®reading comprehensianddemonstratéhat the tabletop computeanprovide
scaffolding for reading comprehension vser (verbal and notverba) scaffoldingstrategies

andsystenttechnicalscaffoldingtools.
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Chapter 1: Introduction

1.1 Background to the Study

Second language learners are usually faced with multiple linguistic, social, and cultural
challengesas they acquiratarget language. Languageogramms haveconsidered the use

of computers and technology supporisecond language learnécenstruction oknowledge,
andthishas led to an increagethe volume of research @omputer assisted language learning
(CALL) (Garrett, 2009)The tabétop computer is one of tlemergingtechnology platforms

thatcouldhave potentialor secondanguage learning.

Literature has indicated that the tabletop computer provides a unique combaidacgto-

face and technologgnhanced communication (Alnaui, 2014 Kharrufa, 2010). Recently
research has witnessadincrea® inthe incorporation of tabletop computers, as an emerging
technology, into instructignin different ways and at ddrent levels (Hornecker et aRp08;
Kharruffa,2010; Rogers l., 2009. However, there ia dearth ofesearclexploringhow this
technology can contribute tenglish as aecond languagi@&SL) contexs. As a platform that

allows users to interact with one another, fa@éace, and at/with the tabletop, much of this
research has focused on the potential of the tabletop computer as a tool for facilitating
coll aborative | ear nifrsmall graups sdithahstudentsveork togethdr i o n
to maximize their own and each otherds | ear
tabletop computers, small groups of ESL students can carry out a variety of language tasks and
communicate with one ather or receive assistance from peers in-focated synchronous

computerbased and learneentred environment.

My idea of conductingabletoprelated researcirose out ofollaboration between two schools

in Newcastle University, thchool of Educatbn, Communicatioand Language Sciencesd

the Shool of Computing Science. A research labab:Learr§ wasestablished tdacilitate
research in Education and Computing Science by combining the expertise of staff and students
in pedagogic theory, metds and practicein web-based technologiesnd in pervasive
computing and situated interaction. This lab is equipped with emerging technahogieéing

tabletop computers.

With my backgroundn language teaching and my interest in compasssted language
learning (CALL) | started thinking of ways to introduti@s technologyinto secondanguage

2



learning andspecifically to collaborative ESteading.To my knowledge, little, if any, research
is currently available on the use of tabletop compui@rdanguage learning, and none on
reading in particular Therefore, given that finding ways of helping learners read effectively is
a problem | have encountered in my own teachingniéial decision was made to investigate

how the tabletop computemight be utilized to teach reading to English language learners.

In many ESL contexts, and especial§nglish for academic purpose&AP) contexts,
developing effective reading strategies is essential for coping with the amount of reading they
are expectedtda masering reading comprehensionrequirel to deal effectively witHarge
amounts of texts. ESL or secolahguage (L2) students stdny decoding texts (learning to
read) then progress to a level where they can benefit from the content of tedhextare
reading(reading to learn). ESL tertiary level education is an examipjast such a context
where students have to be able to read effectively, and ESL stungarticular hag to learn

how to reaceffectively, inorder to benefit from theexts that form a ae part of their field of
study. The importance of ESL reading instruction for tertiary education has been emphasized
by Anderson (1999) and Huckin and Bloch (1993); they and other reseasubkrasSaville
Troike (1984), Carrel(198), Hafiz and Tudor (198%nd Fasheh (199%)avearguel that
fireading is probably the most important skill for L2 students in academic or learning abntexts
(Pretorius 2000, p.35). The importance of reading for success in language learriegvdy
emphasized in the literature (Alderson, 1984; Grabe, 1991; (abwller, 2002 and the
importance of reading for academic study in Englisiparticularjs underlined by the fact that
students are expected to demonstrate proficiency in this skilider ®o gainadmission to
graduatgrogramms (Alderson, 1984} owever, there is no single reading instruction method
which can providefieffective support for comprehensim(Grabe, 2009, p. 218)However,
research reviewed in Grabe (2009) strongly sugspeaching reading comprehension through
the teaching of reading strategieble suggestsntroducing effective stratges and having
students practesthem consistentligefore, duringandafterreadirg activities (Grabe, 2009, p.
218). Block and Pressley2002, cited in Grae, 2009, p. 218) emphsas the provision of
scaffoldingamong other strategissich as modelling, guided practice, and independent use of

strategiesin strategy instruction.

Wood, Bruner, and Ross (197@¢scribesscaffolding as diprocess that enables a child or
novice to solve a problem, carry out a task, or achieve a goal which would be beyond his

unassisted efforfs(p. 90). They give as an example of scaffoldithg interaction between a
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tutor and a child to help the child coraf# a wooden pyramidal puzztcaffolding ¢ described

by Wertsch (1979) as &dialogically produced interpsychological process through which
learners internalize knowledge they@anstruct with more capable peg(sited in Lantolf&

Thorne, 2006, p. ZB. Scaffolding can involve the use of support devices that do not involve
guidance from humans (Salomon et al., 1989). There is also what are called procedural prompts
or fAprocedural facilitatioo which act as scaffolding because they guide studentgmyp @at
different stages of taskBéreiter, 1985King, 1991 Scardamali& Bereiter 1985 as a result

of collaborating and working togethéo maximize their own and each otéetearning
(Jomson& Johnson, 1996, p. 786).

Building on scaffoldingas a reading comprehensiesirategyinstructional tool(Block &
Pressley, 2002, cited in Gra, 2009, p. 218)collaborative strategic readingCSR) is an
instructional approachwith the potential to offer an additional perspective to this study
designed to fber instruction in &plicit multi-strategiesindclearly specified procedurdsr L1

and L2 reading comprehensi¢Grabe, 2009). CSR was originally developed to promote
language learnmin generahnd to develop reading comprehension in particular.dtizgpted
from reciprocal teaching (Palincs&r Brown, 1984) which emphiees features of effective
instruction such as collaborative group work, interactive dialogue, and clearly specified
procedures (Kim et al., 2006, §36). Such instruction hdsen enpirically demonstrated to
enhance reading comprehension and help avoid or overcome text compreheisien fai
(Bremer et al., 2002; Klingne& Vaughn, 19981999 Klingner et al., 1998Vaughn &
Klingner, 1999; Vaughn et al., 20R1These strategies suppeollaborationat the before,
during and after stages of the reading activity.

The tabletop computer is an example of a tool which has the potential to facilitate such
collaboration in the language learning classrodbhe main features of the tabletopmputer
platform are the opportunities they can provide for{fi@eace communication and technolegy
mediated communicatioandthis could contribute tohe creation oénhanced communicative
spaces for langgg learning;however, little research existe supportthis claim €ee for
instance Almutairi, 2014;Seedhousé& Almutairi, 2010.

DCSRwas then designednd developed to make investigation of such potentials possible.
DCSRIis an integrated application that combines the strengtbsllaboration around a table
(wherepenandpaperbasedCSRis usually conductédand those otollaboration around a

digital tabletop A traditional table is a surface learning tool well known for its axiomatic and
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intuitive support for small grougollaborationandvery familiar in educational settings. These
features, as well as the rich experience that learners carry as a result of daily contabtasith
in classrooms (Kharruf& Olivier, 2010; Scott et al2003), have motivated technologists to
introduce intefaces or digital tabletops (Kharruf& Olivier, 2010) that share features of
interaction and communicatipwith activities conducted around traditional tables.

DCSR builds on conventional CSR and involves a nurabstages: in the firgtage students

are given a preview of the text. In the secstafje they are encouraged to brainstorm about
the subject generally, and predict what the document will contain in the third stagethindthe
stage, they identify unknown words within the texte graragraph at a time. The unknown
words are then collaboratively examined by the gr@uphe case of this thesis, consistinfg

four studentps using various digital strategies such as (1) showingnéesee containing
unknown words(2) showing the seatces before and after that contain unknown words, (3)
breaking words down into prefixes, roots, and suffixes (4) breaking words into smaller
meaningful parts (derivatives), and (5) obtaining amscreen dictionary definition. The
students then write thgist of the paragraph. Once all the paragraphs are viewed, the final

(wrap-up) stage requires students to generate questions to summarize what they have learned.
1.2 Significance of the Study

The current study aims to draw the attentiothefCALL researclcommunity to an emerging
languagedearningresourcgthe tabletop computer) and to the langubegening opportunities
offeredby such a platform. The studyill inform language researchers and teachers about the
nature of mediatioriented talk and behawr thatthis platform can facilitatdt alsoaimsto
overcome limitations infunderstanding how learners use the rrolich environmert
(Higgins et al. 2011, p.1) such as the tabletop computgrich may lead to new trends and
forms in language pedagy, language use, and language discouiRapid evolution of
communication technologies has changed language pedagogy and language use, enabling new
forms of discourse, new forms of authorship, and new ways to create and participate in
communities (Kern, 2006, p. 183)Investigating differenverbal and noiverbal scaffolding
behaviourswhile reading collabratively on tabletop computemmay yield information about

the nature of scaffolding and how it can facilitate language learning generally and reading
comprehension specifically. It can also provide information athmgescaffolding strategies

and tools that lead to more productiee less productivecollaboration, and other strategies

that mayhelp orhinder communication.



An examination of scaffolding on and from the tabletop compcéer contribute taour
understanithg of the potential benefits adcaffoldingcollaborative ESL ra@ding.This may help
improve the desigmf collaborative reading applications for tabletop compussrsvell as
contribute to more generalnderstanding of how scaffolding contributés language
developmentand reading comprehension, thaffering insights into designng softwaretools

thatwill more effectivelylead to positive learning opportunities.

The investigation ofiser {erbal and notverba) scaffoldingand system/technical scaffolding
ashuman so@cultural activitiesheld at and througtabletop technology, cashowhow such
strategies antbols in the environmedtincluding tabletop technolo@ycan mediate learning.

The tabletop computer is a type of technolofjyst a tool, but, like all tools, it mediates and
transforms human activibfWarschauer, 2005, p. 48). Warschauer (208t8rs toGregory
Batesois (1972)thoughtprovokingd questiondvhere does a blind mésensory mechanism

end? Does it stop at the end of his hand, at the end of his walking stick, or somewhere in
between® (Warschauer, 2005, p. 41). This question makes one think abouttwdtagiesand
toolscan do when humans use thespecific sociocultural circumstances. For researchers,
whata blind man can do witla stick is receiving more attention than the blmdn and the

stick (Warschauer, 2005, p. 41). Therefdtangible technologies and shared interfaces [such

as tabletops] create new paradigms for mediating collaboration through dynamic, synchronous
environments, where action is as important as speegafticipating and contributing to the
activityo (Falcdo& Price, 2011, p. 539).

Tabletop omputers add an extdimension to such&. interaction, but a detaileahalysis of
scaffolded interaatinat the tabletop computer currently lacking, and thitudy provides such
ananalysis in the context of a collaborative reading activity. The study Isr&dggal research

gap relating to this type of interaction at the tabletop computer.

This work serves to understand detailed ruser, multitouch, andligital tabletop interaction
(Tse et al., 2007) and adds to the growing literature about CALL, techrefdmgnced
interaction, and reading. According to Stockwell (20X®); analyzing what students do as
t hey use CA Llwecas lefirttovamdersthtidée kinds of strategies students use (or
lack thereof) as they work their way through CAptogrammeo (p. 14)

The Digital Collaborative Strategic Reading (DCSR), as a product of this thesis, is designed as

a language learning platform where ESL stusl@ise for reading comprehension.
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The lack of suitable collaborative reading applications, which can run on the tabletop computers,
and my aim to investigate the potential benefits of the tabletop computer for English language
| e a r, warerttee dnain motes for the creation of an appropriate reading application, Digital
Collaborative Strategic Reading (DCSR). It was designed and developed specifically to provide
a tool to investigate scaffolded reading instruction and acquisition on the tabletop computer.
The DCSR allows users to read collaboratively on mtalich and multuser digital tabletop
computers that support both fatmeface and computdsased interaction. It is a computer
programme, designed to provide systematic instruction on tabletop @mspaing four main
comprehension strategies, which together form the CSR instructional approach.

Importance and originality of the application (DCSR) lie in the design of embedded tools that
forms the structure of the collaborative reading activity almval simultaneous faet-face

and technologynediated communication. The application provides opportunities for
collaboration around the tabletop computer due to its systematic instruction which take students
through stages of reading without the conspaesence of the teacher.

The application considered three main points of strength: the nature of tables which allows
students to sit around and face one another, the-tautth capability of the tabletop computer
which allows manipulating various artefa®n the surface of tabletop computer while being
able to type using tangible keyboards, and the effective reading instruction of the CSR
Approach, which have been empirically tested and had positive results with regard to the

support of scompelensiors 6 readi ng

Although the CSR principles were retained in the design of DCSR, in order to keep smooth
fl ow of studentsdé interaction, manageri al
embedded in the design. Such tools introduced comprehensitaysts explicitly for students

and enforced strategic learning behaviour, gave them opportunities to practice different reading
strategies and write summaries about main ideas, helped them identify difficult words when
reading the text and verbalize ot@xalize their thoughts and problems they face while reading.

Future research can be facilitated in several ways using the DCSR application. Further research
could be done to investigate the use of system tools in peer feedback, the effect of vocabulary
learning tools on studentsodé reading comprehe

it can i mpact reading comprehension. This &



ESL speaking skills and how the tabletop computer could enhameVagious related issues

in this regard could be investigated as well.
1.3 ResearchAims and Questions

The significance of the study and the role of tabletop technology in language learning were
outlined in the previous section. It is argued that a newly emerging technology, the tabletop
computermayscaffold English language studemtsading comprehensiadevelopment. This
secion presents the purpose of tetedy and the research questions as they define the scope of
the study. This research aims to contribute to the body of ressdcclknglish reading
development by examining and investigating how the affordances of the tabletop computer

environment might help in scaffoldingarnesbreading comprehension.

The purpose of the study is to explore the potential of the tabletop computsupgort
language leaing in general and reading comprehension in particular. A primary research goal
is to further our understanding of how ELLs deploy the resources available in the tabletop
assisted language learning environment to construct meamingaftext and to overcome
comprehension breakdowns. According to van Lier (20@he environment provides a
Gemiotic budgété within which the active learner engages in meamraking activities
together with others who may be more, equally, or lesgpetent in linguistic terndgp. 252).

Not only technology itself but alggarticular uses of technologgan have effects on learning

of language and cultuf&ern, 2006, p. 200 hereforethe aims of this research are as follows:

1. To explore theracicalities of designing an application which can run on the tabletop
computer and scaffold studedtsading comprehension development.
2. To understand howuch amapplication can scaffold studeateading comprehension

on the tabletop computer.

This study evolves around the following research argument:
This thesis argues that the tabletop assisted language learning environment, as a whole learning

environment, canoffes caf f ol di ng for studentsd reading

Thesis Question
How cantabletop cormuters scaffold ESL reading compensior?
Based on thiguestionthefollowing research questionseaformulated:



Research Questions:

1. How can a computer application be designed to scaffold studergading
comprehensn on the tabletop computef@ddressed in Chapter 4)

2. What are theauser strategies and the syst&rolsthatcould scaffold studenbseading
comprehension on the tabletopmputer, andvhat are the functions of thesgategies
andtools? a&ddressed in Chapter 5)

3. What are the studesitexperiencesvhenreading on the tabletop computea@dressed
in Chapter 5)

No suitable computer applications currently exist which focus on scaffolded reading
comprehension developmein. fact, itwasnot possible to arry out this researabr to fulfil

its aims withoutesigning an application which waompatible with the tabletop computer. A
crossdisciplinary collaboration was necessary in order to develop a suitable computer
programmethat would adequatelgchievethe goals outlined in these resgaquestions. To

that end, a computer application designer with similar research interests was brought into the
projectto collaborate in creating the softwirand through an iterative process of designing
and amending paper versions, and then digijgiles, a version of the application was produced

for use in this study

1.4 Organization of the thesis

Following thisintroductorychapter, whicloffers the background to thésudy,its significance,

and the research aims and questmorgrolling it, an overview of the orgaration of the thesis

is given. The study has six chapte@siapter Two set the scene for theearch topiceviewing

the literature related to aspects of scaffoldibhg@onsists of three main sections; the fose
focuses oithe concept of scaffolding with regard to its definitions, how the concept has changed
over time,the main types of scaffolding, and the place of scaffolding within the sociocultural
theory. The second briefly reviewsadingcomprehension models (botteup, top-down, and

interactive models) includingpe CSR approach due to its role in the design of the DCSR. The

1 Philip Heslop a senior computing officer in the School of Computing Science, Newcastle University. Philip is
involved in doing researchnaodigital tabletops, user interaction, computer games, educational technology, and
computer graphics. Working closely togethiedesigned and he developadcomputer application that would
directly meet the needs of this research



third section bridfy descrbes CALL and its relationship with Vygotskila conceptsand
discusssthe potential of the tabletop compuéera CALL technology.

Chapter Three begins with an overview of the methodology and continues with a description of
the research design, participants, data collection instruntleat®ading application designd
theresearch location, followed by a disdessof data analysis procedurasd explanations of

issues of validity, reliability, and ethical considerations.

ChapterFour explaingn detail the affordances of the tabletop computer that could scaffold
reading comprehension. It attempts to answer the first research qudstanc@n an
application be designed to scaffold studéntsading comprehension on the tabletop
computer?. In other words, it investigates what the tabletop computer can offer English
language learners with regard to supporting collaborative reading comprehension, or what tools
can be embedded intoCSR system in order to support reading comprehension on the

tabetop computer.

In Chapter Fivetwo types of analysisra presentedan analysis of studendscollaborative
reading interaction on the tabletop compuégdananalysis ok t u d iatentiesv® Analysis
of avideo recording of studeriifaceto-face colaboration and of the activities on the tabletop
computer surface documembw students practiseaffolding one anothevhile collaborating
faceto-face or via the tal#top computer. Analysis reveateveraltypes of scaffolding
strategies antbols. userstrategies\(erbal strategiesnonverbal strategiesjoint verbal and

nonverbalstrategies)andsystentechnicaltools.

Chapter & providesan overview of the studgnd a discussion othe main concepts and
findings. ChapteiSevenpresentsa discussion of what the studpntributesto knowledge,

limitations ofthe studyjmplications of the study, amécommendations for future research.
1.5 Chapter summary

This chapter is an introduction the current study. It preserdsbackground to the study, the
significance of the study, and research aims and quesfiarmerview of the orgamation of
the thesis concludes the chapter. The next chapter reviews the literature related to the topic of

the research study.
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Chapter 2: Review of Relevant Literature

2.1 Introduction

The previous chapter set the scene for the research topic by placing it into its cimgext.
chapteraims to provide a review of the literature related to aspects of scaffolding reading
comprehensionn the tabletop computer. The chapter consistisred mainsectionsThefirst
focuses oithe concepof scaffoldingwith regard to its definitions, how the concbps changed

over time themain types of scaffolding, and the place of scaffolding within sociocultural theory.
Thesecond sectiohriefly reviewsreading comprehension modetise CSRreadingapproach

is given focus because ofts importance tothe design of the DCSRThe third section
commences with a brief description of CALL and its relationship thighVygotskian concepts

This sectiorconcludes wittpotentials othe tabletop computeas a CALL technology
2.2 Scaffolding
2.2.1 Defining the concept of scaffolding

According to Clark and Gravg2004, p. 571) an@thomson (2009)Wood, Bruner, and Ross
(1976) were the first to use ttermscaffolingas a m&aphor in its VygotskiasenseHowever,
according toAndersonet al. (1977)scaffoldinghad already beemtroducedin the work of
Ausubel (1963, 1968)within the notion offideational scaffolding fAusubel (1963, 1968)
proposed that a readerabstract cognitive structures provide flaeational scaffoldingfor
the detailed information contained itexd (Anderson et al., 1977p. 2). Cook (2008)
summaized scaffolding in the followingmanner

For some, anything the learner consults or uses constitutes scaffolding, such as
the use of grammar books or dictionaries; virtually anything that happens in the
classroom, then, can count as scaffolding, teaytraditional teaching style ...
known as IRF... or any kind of correction by the teacher. Others [consider]
scaffolding [as] social mediation involving two people, and is performed by a
person who is an expert. Some have extended scaffolding to include help from
people atthe same level as the samd ... In teaching terms, this includes
everything from teachetirected learning to carrying out tasks in pairs and
groups (p. 229)

Although the idea of scaffoldinganbetraced to 1963almost any work on scaffolding reger
back to Wood et al. (197§Renshaw, 2013}his isdue to the lattés thorough investigation
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and detailed discussion of scaffoldiNgood et alsresearch was conducted to investigate how
unassisted children could perfornblack construction taskand how they would interact with
the tutor to receive assistance in order to compl&askthattheywould not have been able to

complete without the tutés help.They explained these processes using the idea of scaffolding.

Wood et al. (1976) definescaffolding as diprocess that enables a child or novice to solve a
problem, carry out a task, or achieve a goal which would be beyond his unassistedl(pfforts
90). Studens are assisted to achieve beyond their current capabilities by tetrkers opeers
whichleads taheircognitive development (Aljaafrela Lantolf, 1994; Lantol& Thorne, 2006)
and ceconstruction of meaning acabng to the socioculturaliew of learning (Vygotsky,
1978).Wood et al (1976) described scaffolding as consistiigwo main essential elements:
controlling taskelements, whiclre beyond the learr@rcapabilities, anpermitting the learner

to concentrate only on elementghin their abilities thus leading to successful completion of
the task andhe developmenof task competencd=eatures okuchassistance during child
tutor interaction (tutoring) wereermed by Wood et al. (1976) asaffolding functionsOther
features of scaffolding were included in Lid1991) twelve component behavioofsadult
mediatng instruction Scaffolding isalso described by Wertsch (1978ited in Lantolf and
Thorne 2006, p. 28p as aprocess through whiclearners internaliz&nowledgethey have
already ceconstructed with other morenowledgeablgeers

There arecertain keyelementsonsidered critical tahie successf scaffolding(Puntanbekar
& Hubscher2005) The first isintersubjectivityor shared understandimng thegoal of the task
where both the more knowledgeable and the less knowledg&#dole understanding tie
goal of the tasland what iis supposed to achievEhe secon@lemenis theongoing diagnosis
of the learner§level of understanding to tailor the amount of support they need rfrore
capable adudtor pees. The thirdelement isfading the support given to the learn&khat
happengluring fadingis a transfer othe responsibilityfor controlling the task from the more

capable adult or peer tbe (less capabldgarner.
2.2.2 Extending the concept of scaffolding

Since 1976he scaffoldingconcepthas been extenddwbm its original meaning of assistance
fromasingle expert like parent Wood et al., 19769r teacherto includemore than one, such
aspees (Donatq 1994 Ferrandezet al, 200)). For a task goal to be accomplished, the expert

provides assistance in six different forms: recruitment, reduction in degrees of freedom,
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direction maintenance, marking critical features, frustration coretinal demonstration (Wood
et al, 1976, p. 98)see Appendix 4for explanation of these terins

The concept of scaffolding has been extenétedh oneto-one tutoringto include self

scaffolding or metacognitive scaffolding (Holtd Clarke, 2006),collaborative learning
(RojasDrummond& Mercer, 2003)and computeassistedcollaborativelanguagelearning
(Beatty, 2003). According to Beaity

Collaboration is among the most useful ways in which learners acquire language
at the computer. When two or more learners sit at a computer and discuss process
and content in the target language, they often engage in scaffolded learning,
helping each other improve their languagge 99)

Another form of scaffolding is the woda reciprocal teachinigy Brown and Palincsar (1985)

who statedhatfireciprocalteachings a form of expert scaffoldirgp. 13). Anotherstudy by
Palincsar and Brown (1984) was based on expert scaffolding. Both studies focused on fostering
smallgroup studenté reading comprehension by infusing focomprehension strategies:
summarizing, gestioning, clarifyingand predictingReciprocal teachings an instructional
method in whichthe teacher and studerdseatea dialogue about a part of theadingtext
whichthe studens arejointly trying to understanduring this dialoguethe content of the test

IS summarised, questions about the gist are asked, andhiangderstandings are clarified

(Brown and Palincsar, 1985).

The gaffolding frameworks of Wood et g1976) and Lidz (1991) were aqoked in several
studies(De Guerrrera& Villamil, 2000; Donatp1994,2000;Ohta 1995)to analy® learner
learner interaction. According to Donato (19%tydentof equal statusan provide assistance
to theirpeers just like thah adult child tutoring A similar study by Donato (1994bserved
Frenchstudentémutualscaffoldingand how they interaetiand suppo#gdtheir peersHe used
microgendic analysigo analyseaheobservatiordatain order to exploréow students provide
mutual assistancéie also adopted Wood et@l(1976)framework foranalysingfifeatures of
scaffolding during studen®s peer interaction Donatds findings confirmed that peer
scaffoldingoccursamong French students performing languiagks He alsofound that more

capable learnerg@a source of assistzato their less capable peeataring peer interaction.

Pea (2004jeatured the above dimensiqieemputerassisted collaborative learninggiprocal
teachingpeer scaffoldingas sociatimensios of theconcept of scaffolding?ea believed that
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social interactive responses are contingemt and tailored to the learnir needsin the
scaffolding processT'he other dimensioReaobservedvasa technologicadimension, which
involved designedartefactsas toos to mediatethe process of learniniprough adpting the
notion of scaffoldingDesigners of technologicédolssuch as Bell and Dax{(2000), Toth et
al. (2002), and Jackson et al. (1994) argueddhelitools havethe capability to help learners
overcome difficult tasks by providingsupportive structureDther studies, fomstance those
of Quintanaet al. (2002 and Sherin et al. (2004)onfirmed hat the scaffolding metaphor has
been clearly extended to include technologystddy by Solowayet al. (1994) introduced a
learnercented scaffolding design to fit learnérseedsA similar studybuilt scaffolding into
adaptable learnarentred softwaréin which the learner controtbe fading of scaffolding, with
guidance and support provided by the systéhaclsonet al., 1998, p. 87). Soloway et al.
(1994 argued that building scaffolding into software offlerarnerandividualizedsupport no
matter what skills olearning styles they have, whatbackgrounds they come from.

Therehave beelsome studiesntabletop computerandon building scaffolding into software
designed as a tabletop interfamginfusing scaffoldng into the design othe software. The
work of Heslop et al. (2015)s onesuch examplewhich allowed the CCW do-located
collaborative writing applicationto provide scaffolding for students via what ythealled
fiproposals or decision pointsThese elements were designed to elicit collaborative balravio
and in particulardecisioamaking however these scaffoldinglemenswerenot based omny
well-known framework for scaffolding functionsor featuresfound in the literature in
scaffolding such aswood et als (1976) fiscaffolding functions or Lidzé (1991) twelve
componentsof adult mediating instructionNeither was dsigning scaffolding tde for
language learning a€us ofHeslop et al 6 s  (stAdy a@tfenthan being an evaluation of
CCW from a HCI (Human Computer Interaction) perspectivee general aim dheir study
ard of a number obtherstudies(Falcdo& Priceg 2011;Higgins, et al. 2011 Kharrufg 2010;
Mercier, 2014;Mercier& Higgins, 2013,2014; Mercier et al2015 was to investigatéherole
of the tabletop computer ieducation One of the principal goals afesigningthe fdigital
mysterie® application, for exampleis to fiprovide more integrated scaffolding for low
achieving groups(Kharrufa, 2010p. 124). However, tle scaffolding procegsshave not been
investigated from a linguistic point of viewv with regard tcscaffoldingstrategie®r toolsand
functions Although digital nysteries consistmainly of readingtexts, these testform
scramblednarrative threadsvhich needto be organisedby studentsn order to solve the
mysteries;neither the texts themselves nor the probsmiving activity can be considered
15



equivalent to kind of texts and reading activities which are typical of language courses such as,
for example, those which prepare students for IELTS and TOEFL testéher words, these

reading texts weraot meant to baised for practisg or enhancig reading compehension.

Researclon tabletop computettsas not investigate scaffolding of second language learning
or, more specificallythe development of particuldinguistic features or skillsuch as reading
comprehension. In additionp studyhasyetinvolved the use of microgenes#sfiVygotskian
methodological construa{Gutiérez 2008 p. 120, asa tool forinvestigating and observing
instance®f language learing on the tabletop computas hey occur inishot periods of time
(Gutiérez 2008 p. 120). The feature which makes this methodological tolarticularly
appropriatefor analysinglanguage learningocialepisodes ishe sociocultural approadhis
drawn from.This is why Donato (1994) usediarogenetic analysiboth to investigate how
learnersassisted each othemd to understand their interlanguage develept using the

scaffolding framework of Wood et al. (1976).
2.2.3 Embedded static scaffolding vs. contingent/dynamic scaffolding

Since theerm fiscaffoldingd was initially introduced by Wood et al. (1976) in its widespread
and more cited meanirg aduli child tutoring fiscaffolding has been broadened to include a
multitude of different tools and resources that can be used by students to assist them with
instructional activitied (Brush& Saye 2002, p. 2)These different toojr scaffoldsmay be

used by learners to support thiarning anddeveloping understandindprough the use of
technology Greenfield (1984cited in Holton& Thomas, 2006p. 79), for example, identified

five characteristics of the scaffold as used in building construction: (1) a support, (2) a tool, (3)
allows for accomplishing the task, (4) extends the range of worker, and (5) aids the worker if
needed. These different tools, oaolds may be used by learners to support their learning and
developing understanding through the use of technology and the design of scaffolding tools to
support learning has been explored by a number of researchers (Kh2bdfaKolodner et

al., 20083; Reiser et al.2001; Stahl2006) who consider the provision of scaffolding a key
feature of computer support.

Brush and Saye (2002) differentiated betweenlévelsof scdfolding with respect to source:
hard scaffoldareany scaffolding tooplannedn advance anahtegrated into the design tife
task(Brush& Saye 2002) while softor contingent scaffolk arestrategieshatareadaptable

during studentinteractiors with the teacher or peer&ccording to Jackson et €[1998),
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Building scaffoldinginto softwareoffers the opportunityo provide fordiversity
through individualized support that accommoddéasnersof different skills,
backgrounds, and learning styles, andstgport growth by making more
powerful functionalityavailableas the learner develops expertip. 187)

Jackson et al. (1998)oted thestrong potential of providintechnologicalkcaffoldingdue to
the powerful functionalityof technology An example obuilding scaffolding into softwares
the tabletop computés potentiato provide scaffoldingvia integration of tool¢Kharrufa, 2010;
Piper& Hollan, 2009. Kharrufa 010 added that the tabletop computer tias potentiafor
ficoachin@, a term which means scaffolding and fadimgegrating scaffolding and fadingto
the design of applicatiorier the tabletop computer is believed to rediledevel of scaffolding
teachers need to provideiringa task, giving themmore time to facilitate the flow of the task

by checking moretadentsasneeded.

Despite thepotential benefits oembeddingscdfolding, Puntambekar and Hubscher (2005)
criticizedthestatic nature of thedeols, arguingthatthey cannot providadequatscaffolding
because they are not adaptable to studesiiis and knowledgeHowever, severabther
studiedoundstatic or embedded scaffolding usefuteaching and learning (HicksDoolittle,
2008; Laura et al., 2012etsangsri (2002)or instance, conducted a comparison betviesn
groups of studentsvith regard to their learning outcomeés two environments gognitive
flexibility hypertext (CFH)with and without embedded scaffoldirig)orderto investigate the
effect of embedded scaffolding @FH. Sheconcludedthat despite insignificant differences
between the groupm achievement scoreand amount of time spent using theftware
flembedded scaffolding may help studetatsmprove their learning in the CFH program to
some extent (p. 4) becausesignificant differences were found among participafintsn
different schoolsLikewise,Zangori et al. (2015) investigatdte effectof scaffolds embedded
in a curricular modelling task on studenté f or mul at i on(p. ®3%7) Theirp | a n ¢
guantitative analysishowedositive results in the growsingembelded scaffolding, however,

the qualitative analysis showed Igsssitive results for theamegroup.

Another type of scaffding is contingent scaffolding, which is used to derstaffolding
tailored to fit studentineedsStudiessuch aghose ofWood and Middletn (1975) and Wood

et al.,(1978, which were carried out during the same time period as Wood et al. (i&i&gd

on contingency and investigatadw tutors adjust the assistance offered to learners according
to how successful they are in achieving task goie. more successfully they appear to be

proceeding towards a goal the less help they are offered
17



2.2.4 Scaffolding within the sociocultural theo ry of Learning

This studydrawson the sociocultural theory of learning in order to investigate the nature of
scaffolding on the tabletop computer and to explurer it is employed by learners during
collaborative readingising this technology.This sectio introduces the main sacultural
concepts of mediatioand theZone of Proximal DevelopmerZPD), which underpinthe study.

The sociocultural approach allows fithe coherent integration of affective, cognitive, and
interactionist perspectivegLevy & Stoowvell, 2011, p. 110)Vygotsky (1978) believed that
flearning resulted from social interaction rather than through isolated individual effort, and that
engagement with others was a critical factor in the progegsd inLevy & Stockwell, 2006,

p. 116).

Figure 2.1belowillustrates key concepts in tistudy: sociocultural theory (SCT¥caffolding,

ZPDandl ear ner s 6 thipeetsand techhologyhe roleiof interaction has also been
emphasizé bytheSCT, whi ch i s r o o twerld(Cook 2008TheSUTyptaces s k y O
special emphasis on the role of social and cultural contexts and environments (Poehner, 2008)
and on interaction with other language users, dlp the learners use language in a way they

would not be able to without aseance( Hei ns et al ., 2007). The &
goal Ain the sense that what one can do inrn
tomorrowo ( c 2a0% d. 336)Lightbavn arl ISpada (1999) pointed out that,

according to 8T, il earners advance to higher | e v «

collaborate and interact with speakers of the second language who are more knowledgeable
than they areo (p. 44) . Norris and Ortega (
other kind of learning, should involve social interaction rather than individual action. For these

reasons, pedo-peer interaction is an importasspecof the individual learning process.
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Figure2.1. Theoreticaframework

The difference between what learners can do alone and what they may perform with mediation
is termed theone of proximal developme(ZPD) (Poehner, 2008). Vygotsky (19#&fined

this asfithe distance between the actdalvelopmental level as determined by independent
problem solving and the level of potential development as determined through problem solving
under adult guidance or in collaboration with more capable pger86) However, a Stone

(1998) pointed outhie 1976 conceptuaktion of scaffolding, and #htheoretical notion of the
ZPDhad not beefinkedat that timethiswas proposedfew years lagr (Bruner1985; Cazden

1979) when lte concept of saffolding was interpreted athe supportand mediatiorwhich

learners experience withtheZPD in the performance of a new task

The concept of scaffolding and the Zone of Proximal development)(BR®eceived much
attention from sociocultural thearfheconcept ofZPD is used to understand the process of
language development thugh studentsinteractiors with the teacher or duringollaboration
with peerswhile the level of scaffolding provided is linked to tsieidents ability (Clark &
Graves, 2004) avarying levels of support are possible, and theenammplex a task is, the

more support students will need to accompliélipp.571i 572).

In a somehow similar way to sociocultural theamth regard to mediatiqgrother researchers
have claimed that interaction with others leads to the successfuliaogqui$ L2. The early
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version of Long@s (1983, cited in Ellis2000, p. 199) Interaction Hypothesis (IH) claimed that
acquisition is facilitated by the negotiation of meaning that occurs during communication
breakdown; such negotiation provides opporgufot comprehensible input. ThHimegotiation

of meaning has been defined by Pica (199%s thefimodification and restructuring of
interaction that occurs when learners and interlocutors anticipate, perceive, or experience
difficulties in message comgrensibilityo (p. 494).Krasherds 1985input hypothesisrgues

that learners, during interaction, make progress as they comprehend input that is slightly beyond
their current stage of linguistic competence (Heins et al., 2007). In the later form of IH, as
described by Ellis (2000), the feedback that the learner receives during interpersonal interaction
with others contributes to L2 acquisition because interadomnects input [and] internal

learrer capacitieg(Long, 1996 pp. 451452).

An important elemet for acquisition is the negotiation of meaning involved in conversational
interaction. According to Cook (2008, p. 225), in order to make interaction useful,
communicatiorbreakdowns, while working collaboratively, should be resolved continuously.
This @an be achieved througifrepetitions, confirmations, reformulations, comprehension
checks, clarification requeststco (Long, 1996, p. 418). Lightbown and Spada (1999) argued
that fiwhen learners are given the opportunity to engage in meaningful actiiégsare
compelled tanegotiate for meanin@that is, to express and clarify their intentions, thoughts,
opinions, etc., in a way which permits them to arrive at a mutual understanding. This is

especially true when the learners are working togethexctnaplish a particular goa{p. 122).
2.2.5 Reading model 1: bottom -up, top-down, and interactive models

There are three main reading comprehension models in the literature of réatioigrup, the
top-down, and interactivd.hese models mainly explain thégraction between the reader and
the text and contribute to our understamgl of how a reading contextforms the reading

process.

In bottomup modes, learners decode meaning from the t@tabe 2009) by recognising
graphemeéphoneme (leéer sound level) correspondendexical (word level) and syntactic
(sentence level) structiga an automatic and rapid (unconscious) WwaBerge and Samuels
(1974) stressed the importance tbé unconsciousautomati¢ rapid recognition of words
Grabe andbtroller (2002) described the reading process as a pattern of cfgadiogby-piece

mental translation of the information in the tegh. 32). Decodingneaning from the reading
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textstars with recognition of the correspondence between graphemeseansiound symbols,
thengraduallymoves up to word level, then sentence lev8k background topical knowledge
is not considered while constructing meaning from the thigdescriptionraises a question
is reading comprehension process that sim@lee (2009) and Samuels and Kamil (1988)
criticized the bottorup model for not considering rea@ibackground knowledgésrale

(2009)went so far as tdescribdat asanextreme and inaccuratéew of reading

Top-down models of reading focus on prediction in text comprehensioordnghlighting the
readeés background knowledg# the topic(Grabe, 2009)The® models postulate that readers
construct meaning from the text by activating their previous know|estgthat they predict
what the topic will be abowtnd look for clues in the text to confirm or rejdwir predictions
(Alderson 2000; Grabe, 2009; Gral& Stroller, 2002) However, L2 studentwith limited
backgroundknowledge ofatopic may find it difficult to makepredictions $amuels& Kamil,
1988) If their linguistic or cultural knowledgés limited as well,their performance will be
poorerthan that of L1 students (Grabe, 1988).

Interactive modebk are considered hybrsdof the bottoraup and topdown models. An
interactive reading modeproposed by Rumelhartl977) (Figure 2.3 emphasizesthe
application offibottomupd (lower-level) andfitop-dowrnd (higher level) reading processes
simultaneously in order to interactivelgrtstruct meaning via different linguissourcessuch
asletteii sound levelword level,andsentence level whilkringing into playworld knowledge
(background infomation)aboutthetopic (Bernhardt, 1991; Grabe, 192009;Grabe& Stoller,
20032). Unlike the bottoraup mode] the interactive model considers the reading process as
parallel rather thanserial(Rumelhart, 1977)

Syntactical Semantic
knowledge knowledge
—_— -~ Feature Most
Grapheme _____ | o extraction - spy‘ﬁ::ansizer > probable
input device - interpretation
Orthographic Lexical
knowledge knowledge

Figure2.2 Rumelhard mteractive model of reading
Source: @muels and Emil, 1984 p. 211
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According to Rumelha@s model, the syntactic, semantic, orthographic, lexical, and feature

extraction inputs work simultaneously as @s of information for readers:

These knowledge sources are providing input simetiasly and anechanism
must be providedvhich can accept these sources of information, hold the
information, and redireche information as needg@amuelsk Kamil, 1984, p.
211)

The Visual Information Store (VIS) is where the graphemic information erfReievant
information is then extracted and filtered from the graphemic input into the pattern synthesizer
where information from multiple resources is processed to provide the most probable

interpretation for the text

Stanovich (1980) introduced hisinteractivecompensatory model of readingiith the
assumptiorthat fia deficit in any particular process will result in a greater reliance on other
knowledge sourcegegardless of s t u dlevel in $hé processing hierarchyp. 32). For
example, if a reader hafiffi culty when encountering a new word (lelevel processing),
background knowledge (hightavel processinggancompensatéor thisdifficulty and enable

the text to be understood.

2.2.6 Reading model 2: CSRapproach

Collaborative strategic readings a multi-component model for reading comprehension
instruction (Boardman et al., 2010) which draws on both reciprocal teaching and cooperative
learning (Grabe, 2009, p. 233). Itfian instructional approach for English language leaéners
(Klingner & Vaughn 200, p. 70) that supports language acquisition and collaborativiegead
among peers or small groupswas developed by Janette K. Klingrend Sharon Vaughn
(1996, 1998cited in Bremer et al., 2002). Vaughn et al. (2001) stated that CSR was designed
to address three educational issues:

(a) meeting the learning needs aii increasingly diverse studepbpulation,
particularly EnglisHanguage learners and students with learning disabilities; (b)
providing an instructional practice that enhances compsatie of text and skills

to learn from text; and (c) providing procedures that facilitater-pediated
instruction (p. 67)

CSR is based arciprocal teachin@RT), designed by Palincsar and Brown (1984) for students
whohave basic decoding skills bundidifficulty in constructing meaning from text Students
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are required to collaboratively employ the following strategies: predicting, sunnggr
clarifying, and generating questions. CSR is based on the sociocultural theory thatizmphas

the role ofsocial context in the enhancement of studierdading comprehensioithrough

social interaction, learners develop their ability to comprehend text by employing several
readingapproachesvhich involve cognitive strategies. In regard to the notiofineédationo
(Vygotsky) and its impact on CSR, learners receive assistance from each other, from the teacher,
and from tools related to the contéathelp them construct meaning form the t&@kte notion

of seltregulated learmg isfundamentato this stratgy as students in CSR are trained to take
actions and decisions independently and confidently (Klingner,€it98I8). Students in CSR

are taught and trained to develop their strategic readitigjes

CSR has four reading comprehension strate@iggh specific procedures for how to apply
them independentfy(Vaughn et al., 2001, p.7), which students learn to use and apply before,
during, and aftereading. These strategies &ugpreview(before reading), (Ilick and clunk
(during reading), (cyetthe gist (during reading), and (dyap-up (after readingjsee Figure
2.3 below) Through discussn with peers, learners praaishesefour researctbased
strategies collaboratively to construct meaning from téw (Palincsar& Brown, 1984;
Pressty et al., 1995, cited in Klingné& Vaughn, 1998).

Preview is a prereading strategyhatallows learners to have a quick look at title, headings,
subheadings, keywordandunderlined, italized or bolded words as well graphics or charts.
The purpose fothis strategy is to activate learn@tsackground knowledge and help them
predict what they will learn from the reading passage. Theref@preview has two strategies:
(a) brainstorming and (b) prediction about the topic. Brainstorreiigts learnesd prior

knowledge about the topic and prediction encourages their motivation (WVatigh, 2001).

Duringreadingthere are two CSR strategieick and clunk andget the gist Click and clunk

is a selfmonitoring strategy. Learners click when thegntify words, phrases, or concepts they
already know. When thegncounterwords, phrases, or concepts thdg not know or
understand, they clunk and record their clunks (Boardman et al., 201Ey)stop after every
paragraph otwo to use possible fixup strategies to figure out their clunks and to write the main
idea (the gist) of whaheyhave just been read (Boardman et al., 2010; Bremer et al., 2002;
Vaughn et al., 2001).
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During thewrap-up stage, the aftereading strategy, learners ask and answer questions about
the most important information they haveng through while reading. Theéimey review and
summarize in writing the most important ideas they found in the passage which comntdabute
the improvement atheir knowledge, understanding and interpretation (Boardman et al., 2010;
Klingner & Vaughn, 1999)Figure 2.3 shows the plan for CSR which summarizes strategies
that learners employ before reading, while reading, and after readiagd{Ban et al., 2010, p.
208).

BEFORE READING DURING READING AFTER READING
&) .
Preview S ;;] Click and Clunk & W=y KE
/ *  ASK \
/ *  Were there any parts that were .
(| [ W e coteiend G ie Vot s\
R/ How can we fix the clunks? check whethor we
about the topic? Use fix-up strategies
Reread the sentence and mnw:i'.
PREDICT: What look for key ideas to help ? | |
dowmpreckci o 2 Hareadthe sentences Can wa answes //
the questions? /
the topic? :bnanda!whohlg /
3. Look for a prefix, root REVIEW:
word, or suffix in the word What are the
4. Break the word apart and most important
look for smaller words. ideas?
] 7%
A £ L g
Get the Gist {
*  What is the most important person, place, or thing?
*  What is the most important idea about the person, place, or thing?

Figure2.3 Plan forcollaborative strategic readif@SR)
Source: Boardman et al., 2010, p.208

CSRlearning log

Throughout the reading process, learners are directed éy tachers to record their
brainstorms and predictions for befarading strategies, clunks (including theafiditions or
answers) and gigor duringreading strategieplus questions, answers, and main isleathe
passage for wrapp strategies.igure 24 illustratesa CSR learning log, whickearnersuseto

keep a record of their strategies (Boardman et al., 2010, p. 210).
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CSR Learning Log

Name: Date:
Topic:

BEFORE READING: Preview

Brainstorm : Connections to prior knowledge

Predict : What I might learn about the topic

DURING READING: Section 1
Clunks: Fix-up Strategies
1 3 4

1 3
1 3

b b ba

4
4

Gist:

DURING READING: Section 2
Clunks: Fix-up Strategies
2 3 4
2 3
23

L [
—_—

4
4

Gist:

DURING READING: Section 3

Clunks: Fix-up Strategies
3 4
3 4
34

(i
e
[N

Gist:

AFTER READING: Wrap-Up

Questions: Write Questions and Answers

Review : Write one or two of the most important ideas in this passage.
Be prepared to justify your ideas.

Figure2.4. Sample of a paper C3&arning bg form
Source:Boardman eél., 2010, p.210

Expert roles

Collaborative work is crucial to the success of CSR strategies, and learners are assigned
different and rotating roles by the teacher before they engagehe learning groupvork.
Different researchers identify défent types and numbers of roile the CSR strategy process.
Klingner and Vaughn (199%avelisted five rolesleader clunk expertgist expertannouncer
andencouragerTheleaderkeeps peers on task by indicating what they shoedd next and

what strategie theyapply. Theclunk expertreminds students of steps they needake
wherever they have any clunks order to know the meaning of a new word or concept. The
gist experthelps the group and takes part in the discustiatecide on the main ideas and
avoid unnecessary detaitnd to write down and document the best gist in the learning logs.
The announcereminds students to read or share their ideas thélothess. The encourager
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encourages all students to participate and collaborate with oneearaottl evaluates the
cooperative work. Bremer et al. (2002) and Vaughn and Klingner (1i883jonly four roles:
leader clunk expertgist expertandannouncerBoardman et al. (2010) listed sigader clunk
expert gist expert question expertimekeeper andencouragerThe question experguides
students throughout the application of the wuapstrategy to generate questions and draw
togethethe most important points or idefasm the reading passage. Tt@e-keepetinforms
students of how mudime they have for each section or strategy. However, the most essential
expert roles are the first fousied by Boardman et al. (20109ader clunk expertgist expert
andquestion expertTheannouncertime-keeperand encourageran becompresse¢hto one

job description, if necessarthus, CSR may fiver even seveexpert roles, but the first four
are considered by Boardman et al. (2010) as essérti@ywere used when designitige cue

cards for the expert roléSeeFigure 2.5.
Cue Cards

Cue cards work as reminders for studegtsding them through all strategies and stages of
CSRwith hints about what students should do next (Boardman et al., 2010; Bremer et al., 2002,
Vaughn& Klingner, 1999).
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Leader Clunk Expert Gist Expert

BEFORE READING DURING READING DURING READING

Preview

= We know that today’s topic = What is your clunk? = Everyone think of a gist and
is . = Does anyone know the write it in your learning log.

= Tet's brainstorm. In your meaning of the clunk? = Name the most important who
learning logs, write everything | If YES: or what in this section. Then
you already know about the ®  Please explain the clunk. write the most important
topic. = Does everyone understand information about the who or

= Who would like to share their now? what. Your gist is 10 words or
ideas? If NO: less.

= Look at the title. pictures. and | 1. Reread the sentence without = Who would like to share their
headings. the word. Think about what gist?

= Now let's predict. In your would make sense.
learning logs, write what you | 2. Reread the sentence with the
think you will learn about. clunk and the sentences before

" Who would like to share their or after the clunk looking for

best ideas? clues.

DURING READING 3. Look for a prefix. suffix. or [ Question Expert
Read root in the word. DURING READING

= Who would like to read the 4. Break the word apart and look Wrap-Up

next section? for smaller words youknow. | w  Now let’s think of some

Click and Clunk questions to check whether we

= Write your clunks in your understood what we read.
learning log. Write your questions and

= Clunk expert, please help us answers in your learning logs.
out. = Who would like to share his or

Get the Gist her best question?

= It’s tume to get the gist. Gist = Who would like to answer that
expert, help us out. question?

Repeat steps for each section ®  Where did you find the

AFTER READING information to answer that

Wrap-Up question?

= It’s time to ask questions.
Question expert. please help
us out.

= It's time to review. Write
down one or two of the most
important ideas from the
passage.

= TLet's share our most important
ideas.

Figure2.5. Samplecue cardandhints

SourceBoardman et al2010
2.3 CALL and the Tabletop Computer

CALL is defined by Egbert (200%s languagéearningfin any context withthrough and
around computer technolog@&®. 4). CALL is concernedvith studying and exploring how a
certain technology can be used as a language learning tool (Chun, 2011, p. 663). The
multidisciplinary natire of CALL requires it todrawing upon discipliness differentas
linguistics, computer sciems psychologyand education (Chur2011, p. 663). Levy (1997)

drew attention to the interdisciplinary natucé CALL as an area ostudy, listing other
contributing disciplines that interact with CALL: psychology, hursamputer interaction

(HCI), instructonal technology and design, artificial intelligence and computational linguistics.

The need for a theoryo explain and understand CAltlas already led researchers to invent

new theoretical frameworkBax (2003) andarschauer (200@ited in Bax, 2003are two of
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the mostwidely quoted Warschauer (2000) classified the development of CALL into three
phasesBehaviouristi¢Structural CALL, CommunicativeCALL, andIntegrative CALL.

Table2.1: Warschauds three phases of CALL

Stage 1970s1980s: 1980s1990s: 2000s
Structural CALL Communicative CALL Integrative CALL

Technology Mainframe PCs Multimedia and
Internet

English- Grammar translation Communicate Contentbased,

teaching and audielingual languageeaching ESP/EAP

paradigm

View of Structural (a formal Cognitive (a mentally Socio-cognitive

language structural system)  constructed system) (developed in soci¢

interaction)

Principal use Drill and practice Communicative exercises Authentic discourst
of computers

Principal Accuracy and and agency
objective fluency

Source: Bax, 2003, p. 15

Bax (2003), later proposed an alternative model to the development of CALL.: restricted CALL,
Open CALL, and Integrated CALL (see Tables 2.1 and ZI¥restrictedCALL approach is
based on a behaviourist framewavkere the focussion simple tasks with rewards for correct
answers (Davies et al., 2011)e types of taskareclosed drills and quizzeand the teachés

role is monitoring In openCALL, individual cognition 5 enhanced by the @®f technology.

The computerd considered as a tutor and a ta@\y, 1997)able to correct studeriiesponses

In openCALL, fiattitudes to using computers were more @p@ax, 2003, p. 22)St udent s 6
interacton through computers was sfilinited until the arrival of the web and CMC, which
allowed Integrated CALL, andhangedflearner$ interaction with computers to interaction
with other humans via the compuidiKern & Warschauer2000, p. 11).This socioculural

shift hadanimpact on the nature of CALLmakingit flively, meaningmaking [and] rich in
discussion (Bonk& Cunningham, 1998, p. 35). B&X2003) argmentfor afimore genuinely

communicativerole of CALL gnce 1995recognizes angupporsthis sociocultural paradigm.

The social construction of meaning is a fundamental Vygotskian premi€Al research
and designWarschauer (2005. 429 listed three Vygotskian concepts to explain CALL:
mediation social learning, and genetic analydediationis considered central and crucial to

human activities (Warschauer, 2005). Howditational toolsuch as computer artefacts can
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transform human behaviour and alter cognitive functions is significant (Warschauer, 2005). The
second Vygotskian conpeis social learning, which takes into coresi@tion the cognitive
potentialwhich the social features of computer applications bring to learning activities (Mercer

& Scrimshaw, 1993, cited in Gutiérrez, 2006, p. 233). Learning, according to Vygotsky, is
fundamentally social, and societal activities are sourcekéanediation of learning (Gutiérrez,
2006).Learningis seennot an isolated cognitive process batacollaborative and socially
constructed one (Vygotsky, 1978, 1986). Genetic analgsidevelopmental analysiss the

third conceptunderlying CALL. Warschauer (2005) stated thatis possible to understand
mental functioningnly if its origins, histories, and developmental processesraterstood

CALL teachers, researchers, and desighersto theory as a foundation or a point of departure

for fithe decisions they make and the directions they fdlhwvy & Stockwell, 2006, p. 110)

so that they can have a better view of the problem and limit what to focus or&(1Stegkwell,

2011). Based on a sound theory, CALL researchers can decide on the type and nature of data
needed, and can build, from previous evidence or premises, a sound structure for analysis and
interpretation (Levy and StockwgP011) of new technologgnvironments sucasthe tabletop

computer.

Table2.2: Restrictedppen and integratedALL (Bax, 2003, p. 21 Five rows &e replicated

out of eight.
Content Type of Type of student  Type of fealback Teacher  Physical
task activity roles position of
computer
Restricted Closed drills Text Correct/incorrect  Monitor Separate
CALL Quizzes reconstruction computer lab
Language Answering closed
system guestions
Minimal
interactionwith
other students
Open Simulations Interacting with Focus of linguistic Monitor/  Separate
CALL Games thecomputer skills development facilitator labd perhaps
System and Occasional Open, flexible devoted to
: CMC . R
skills interactionwith languages
otherstudents
Integrated CMC Frequent Interpreting, Facilitator In every
CALL WP interactionwith evaluating, Manager classroom,
Integrated : other students . on every
e-mail commenting,
language desk,

stimulatingthought
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skills work Some interaction in every bag
Mixed with computer

: throughthe lesson
skills

and system

Because ofts unique combinatiorof faceto-face and technologgnhanced communitan
(Almutairi, 2014 Kharrufa, 2010)the tabletop computer falls within the category of integrated
CALL. To coincide withintegraed CALL features, recent studies (Almutairi, 201%gyce
Gibbons, 2014; Kharrufa, 2018aveproved the tabletop compufsrcapability to supporo-
locatedinteraction betweestudentsandthe computer, and between students via the computer
while interpreting, evaluating, commenting and stimulating thoughts of others. According

to JoyceGibbon®(2014) studyas part ofa SynergyNet project on multouch tabletopsthe
teachefs orchestation wasmore afacilitation of studeniinteraction in alearnercentred
environmentdescribed aga brief transition orchestrated by the teacher between group and

whole-class interactiomndthen back again(JoyceGibbons, 2014, pl).

The tabletop amputer is a platform that allows users to interact with one anothetordaee,

at or with the tabletop, which becomes a collaborative learning Realently, research has
witnessednincreag in the usef tabletop compurs, incorporated as an emagytechnology

into instruction in different ways and at different levels (Hornecker et al., Rb@8rufa, 2010;
Rogers et al., 2008 However, there is still limited research about how this technology can
contribute toscaffolding language learning ameading comprehension in particul&¥ith
regard to the physicaresencef tabletop computsiin integratedCALL, they have beemised

in many research projedfs.g. Heslop, et al., 2013pyceGibbons, 201Yand as digital tables

for students.

As Kharrufa (2010) points out, the use ibfe tabletop technology has been associated with
positive results in a variety of learning situations. Productive learning and effective
enhancement of awareness of other users have been associated with the sisecbhtbiogy
(Hornecker et al.,@08; Rogers et al., 2008).ruiimber of applications haa¢sobeen produced
specifically for language learning on the tabletop computer, including Matching Table, Poetry
Table, Class Table (Morris et @005), WordCat (Rk, 2009),and Readlt (Sluis et aRk004).
However, despite the use of tabletop technology within the field of comgupeorted
collaborative learning (CSCL) and humeomputer interaction (HCI), no research has
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attempted to examine reading comprehemdhescaffolding process withinollaboration,or
scaffolded reading tasks with regard to reading comprehension on the tabletop computer
Furthermore, the three Vygotskyan concdpsic toCALL (mediation, social learning, and
genetic analysishavenot beenconsidered in any investigation, exploration, or desay the
tabletop computer. Thisurrent study is the first to investigate interaction on the tabletop

computerusing microgenetic analysis as one of the components of sociocultural theory.
2.4 Chapter summary

This chapterprovidesa review of the relevant literature on scaffolding, reading models,
computer assisted language learni@ALL) and reading, and th@otential of tabletop
computes to supporscaffolded readinglt reviews definitions of scaffoldingand how the
concept of scaffolding haseenextendedo includemore complex learning environments. It
considers the differences between embedgdéatiq scaffolding and contingent(dynamiq
scaffolding, andliscussethe conept of scaffolding within the samcultural theory of learning.

An overview of bottorrup, topdown, interactive reading models, ahd CSRapproachs also

presented before concludimgth a brief review of CALLandthe tabletop cmputer

The next chaptepresents theesearch methods, data collection procedures, anchdalgsis

that underpin this study
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Chapter 3: Research Methodology and Procedures

3.1 Introduction

This chapter begins with an overview of the methodolagy continues with a description of
theresearch design, participantiata collection instruments, the readapglicationdesignand
research locatiorfpllowed by a discussion afata analysis procedurasd explanations of
issues of validity and triangulation.

Thisis acase studysingqualitative research methods to investigate and descrilzcated
interadion on a tabletop computéased platform. The main goal of ttesearchs to gain an
understanding of the nature of tabletop computer interaction with regard to scaffolding
collaborative reading comprehensiarEnglish language learners

3.2 Research Metlods

This study was mainly guided by questioning whettier tabletop technology can provide
scaffolding for reading comprehension, and if so, how thight take place holistically.
Qualitative research methodology was ipéill because the situatiaimder investigation is
complex andcontextdependentandneeds to be studied as it is and as it occurs in order to
obtain insightful qualitative data which reflect studéptsctices of scaffoldingshen usinghe
tabletop computer as a learning platfoand a means of smajroup communication.
Silverman (201Bstated thafiworking in small groups has become a common feature of modern
education. The exact nature of sdgarningpresents a clear and apparently urrésearched

topic tied to a recognibde social problem(p. 49)

This casestudy usedbservation of videsecorded data of a small group of students reading
collaboratively on the tabletop compytand employednicrogenetic analysis to obtain-in
depth data of studerdtgractices of scaffding during interaction with one anothemdwith/via

the tabletop computer.his helpeda understand this socialtuationin greater deptlandto
obtain meaning from studeparticipantsn the study (Bogda& Biklen, 2006) by ascertaining
their viewsandtheir experience ofabletop computebased readingrhis allowedfor a better
understanding of the observed interactiand their multiple aspecgtandreduces the risk of

biaswhich could ceexist with singlesource data

33



3.3 Case Study Design

In social research which requiresdepth understanding of social phenomena in order to
confirm, refute or extend theori¢Bckstein, 1975Mitchell, 1983; Stake, 1995jhe case study
research design is a common one, becaukeecgn pénetrate situatisnn ways that are not
always susceptible to numerical analg¢Sohen et al., 201p. 289. According to Yin (2009),

a case study is used to collect evidence about a certain phenomenon from various sources
through investigation, explorationand descripton, via the employment of qualitative,

quantitativeor mixed methods.

In intervention studies in linguistics, this case study can be describequaditativesingle
casedesign as compared tanexperimentatlesign(Nunan, 1992)To determinavhat the case

of this study $, | referredtoMi | es and Hu)bdefinitoawho state§ thel thelcase
isig@henomenon of some sort occurring in a b
uni t of p.a&%, andty Bakter and Jack £008)questions they suggesteddelineate

the case under studgo | want toanalysg1) the individua) (2) a program(3) the processor

(4) the difference between organizatiorigf. 545546). In this current study, what is analysed

i's t he Thgaforthecashérei s t he oOprocessod of scaff ol
on the tabletop technology performed by ESL students. Boundaries to the setting are limited to
the investigation of scaffding strategies and system tools employedE By students to assist

each other and the functi®of such strategies and tools in their interlanguage development.
These four students weadsointerviewed to investigate their experience and feedback about
collaborative reading on the tabletop compu8ee 3.6for more details about the research
context).

Nunan mentioned an example ofsenglecase studyby Schmidt (1983) oflapanese ESL
students whavereobserved over three yearsccording to Nunanthe singlecasedesignhas

the capability tallow in-depth exploration and investigationafase The current studyas a

type ofcase studyhas the advantage of including direct observation and interviews (Yin, 2009).

3.4 Research Questions

The purpose of the study and the research questions define the scope of the study. The study
aimsto contribute to the body of reseamiEnglish language learning and scaffolded learning

more generallyexamining and investigatingow the capabilitiesof the tabletop computer
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environmentmay help in scaffolding Bglish language learnérs r e.dt ésihaoped that the
findings will contribute taunderstanding of how learnedteploy the resources of the tabletop
mediated collaborative reading context tmstwuct meaning from the text and overcome
comprehension breakdow. According to van Lier (2000fthe environment provides a
Gemiotic budgété within which the active learner engages in meammaking activities
together with others who may be moreyalty, or less competent in linguistic tero(p. 252)
Not only technology itself but alsi@particular uses of technologganaffect thelearning of
language and culture (Kern, 2006, p. 20@d#&yogy, learners, and teachéiavolved, have
central importance in language learning (Kern, 2006J.able 3.1 the research questions and

research instrumentsedarepresented

Thesis Question
How cantabletop computers scaffoSL reading comprieensior?
Research Questions
1. How canan application be designed to scaffold studietsding comprehesion on the
tabletop computer?
2. What are the wuser strategies and the sys
comprehension on the tabletop computer, and what are the functithrese strategies
andtools?

3. What are the studeritexperiences whereading on the tabletop computer?

To answer these questions, various instrusiemre employed to further understand the
scaffolding processs it is applied bythe tabletop computeand studentspractices and
perceptions. Sessions tiretabletop wee recorded in two ways: the tabletop screen recording
using fiSnagto screen capture softwarend video and audsorecording of studentd
interactiorsaroundthe tabletop. Groupmterviews wee alsoused to elicit studenbsiews about

their experience withthe tabletogbased reading.
3.5 Research Instruments

Table 3.1below lists the research instruments used for each research question. These

instruments are explained in théléaving sections in more detail
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Table3.1: Researclgyuestions and research instruments

No. Research Questions Instruments

1 How canan application be designed to scaffold studiergading Iterative design of the
comprehension on the tabletop computadtifesseth chapter 4) DCSR collaborative
reading application

2 What are the user strategies and the system tools that could s Audio and video recordirgg
studentsé readi ng c opngompataream of studentdinteraction.
what are the functions of these strategies and 2catidressedh

Chapter 5) Recording of activities on

the tabletop computer
screen/surface.

3 What are the studeritexperiencesvhenreading on the tabletc
computer? dddresseth Chapter 5) Studentégroup interviews

3.5.1 The DCSRsoftware

This study involves an iterative design of the tabletop application DCSR (Digital Collaborative
Strategic Reading). Although DCSR is a learmtatform for tabletop technology, it is also a
research instrumenhat in this study wag answer the first research questidiHow canan
application be designed to scaffold studérdading comprehension on the tabletop compater?

Full details of hedesign process are given in Chapter 4
3.5.2 Video and audio recording of students Ginteraction s

According to Swain (2001) and Platt and Brooks (2002), video recording is a valuable
instrument for collecting and analysing second languageifgpdata. In thigesearch,wo
camerasvereused to record studeitsiteractiors, diagonally located on both widths of the
tabletop computer where the best discernment of stuiarit®s and interaction scenasuld

be obtainedNot only are video cameras able to recdrdient® verbal communication, but
they are also able to record Reerbal as well as eacreen communicatioriThe video
recording provedof great value atheyafforded a view of collaborative interaction and how

it was carried ouamong studentssingboth verbal and noiverbalstrategies
Audio Recording

Two additionalaudio recorders were placed on the facing corners of the tabletop computer and

used to collect studeritsollaborative talk in order to compensate for any parts of the talk that
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the cameras were unable to discern. One audio recorder of these two was also used to record

group interviews.
Tabletop-Screen Recording

A computer softwar@rogramme Snaglt,which can runn the background of Windowshe
operating system runing on thetabletop computer, vgainstalled to give a video account of

every single activity on the tabletop surface.
3.5.3 Group interview with students

Focus group interviewing can be definedian interviewing technique in which participants
are selected because thag a purposive, although not necessarily representative, sampling of
a specific population, this group beiffgcuse@ on a given topié (Barbour& Schostak, 2005,

p. 46). It is also defined d®& carefully planned discussion designed to obtain percepiom
defined environment(Kreuger, 1998, cited in Smithson, 2008, p. 358). Participants in a focus
group are generally an interviewer or moderator, simdto twelve participants (Smithson,
2008). In this study, four studergarticipated irfive collalorativereading sessions throughout
the intervention timeGroup interview wasonducted at the end of the intervensioRour

students attended all fissessions.

Thesame fourvere interviewed as a group as wdllwas importanto interviewthemtogeher
because they did the readsgssions together and hgmhe through the same grauprk details

and coeconstructed their knowledge togethB®ne of the perceived strengths of focus group
methodology is the possibility for research participants to devekeas collectively, bringing
forward their own priorities and perspectige€Smithson, 2008, p. 359), and therefore
interviewing themn one place, where thepuldhear one anothawas likely tostimulate more

valid responsesGroup interviews arérelatively inexpensive to conduct, and often produce
rich data that are cumulative and elaborative; they can be stimulating for respondents, aiding
recall and the format is flexibdgFontana& Frey, 1994, p. 365). Group interviews can be a
valuable techmjue toelicit experiences and perceptions from students on a specific learning
platform such as tabletdpased collaborative readinghe conductedyroup interviews helped

me to se¢he collaborativelearning sessions through the studéayes.
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3.6 ResearchContext and Participants

This study took place in iLab:Leart Newcastle University. This laatoryis equipped with

some of the most ufw-date emerging technologieacludinga range otabletop computers.
The tabléop computer used in the studysdae Touchscapét can suport simultaneous mutti

touchesand has a 4ihch LCD display with fullHD 1920 x 108Qesolution.lts dimensions
are 51 x 35 x 1thches(130 x 90 x 50 cm).

Figure3.1. Researclzontext and participants: the Touchscape tabletop computer in use

The four participants in thistudy were ESL studen&t an English language instituti the
north-eastof England; thenstitute assessed théawvel of Englishasbetween intermediatend
upper intermediate. Their ages rad@@®m 20 to32. Theyhad comdrom different countries
(one from Italy and three from Spaiahd wishedo undertakeundergraduate or ptuggaduate
studies, anavere takingntensive English courses to fulfil the catnoh for admission to their

prospective university programes
3.7 Research Procedures
3.7.1 The pilot study

Prior to conducting this researchpiot study Maslamani et a].2012) was conducted with
two groups of four ESL studengsich in 2012 Both groups didive reading sessions in five
weels: one groupdid two sessions and the other gralig three. The aisiof the pilot study
were(1) to make sure that both the reading application (DCSR) and the tabletop congrater
ready for the main stugy2) to idenify any problems thatnight occurwhile conductinga
sessionin order to slve them before the main studiB) to test the digital data collection
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instrumentgaudio recorders, video camerasldhe screenshot software Srigd#) to test, for
the firsttime, the tabletop computer available in iLab:Leand (5)to make sure that the

location wa suitable and comfortable for the students

Following the pilot study, | debriefed the students witlestionsaimedat addresig the five
areas of concern ned above(1) Did you feel comfortable working here? (2) What did you

like in the place? (3) What did not you like®) Do you have any suggestions?

Based ortheresponses, | felt confident that the system was properly in place and ready for the
main study Their answers are sumnmeed as follows: They confirmed that they felt
comfortable. They said the chairere comfortable and the room svguiet and clean. They
did not like the location of the tabletop computer and suggestethgit from nearthe midde

of the room, wheré& wasnearother desktop computers anthegemeetingtable to acornet
whichthey felt theravasamore relaxing and encouraging geto talk and discuskings One
thing they strongly suggest&dind emphasizédwas having a break in the middle of the
session becausthe workwas challengig and required a lot of efforGnagt, the screen
recorderapp needed a break as well: afsdyoutan hourit could no longesave the video of
the computer screeand gave amrror message. Snaglas testedwice after this occurred
first with a 7Gminute session and thevith a 40minute session. Snaghas abé to save the
40-minute sessiobut, for unknown reasons, was urabd save the Zthinute session, and so
it was recessary to divide each session into two arthat Snaglcould record and save them

in full.

The pilot study provided brief look atsome areas of the project that reqdiettention.It
helped to reorm thescope of the main study, the data collection plan, and the data analysis
plan. Thefocus of the studynarrowed from investigatinghe effectiveness of tabletop
computers antheconstruction of meaning generato a more refined and specific focus. The
guantitative side of the studyas abandonedecause the resuligere not likely to reveal much
about the effectiveness of tabletop computers in collaborative regdregthe small number
of participantsThe number of participants was limited by avaligb it was almost impossible
to recruit sufficient numbers of participantdo could attendfor appropriate length of time,
boththeintervention classe$abletop computer group) and control gralgssegpaperbased
group) It was very difficultto find a representave sample size cdit least 25 students for each
group, willing tocommitto attendhg all sessions. | found it mongracticaland less risky to

shift to a qualitative study whetkefocus was on the process rather than on the product. This
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approach aligneavell with the general trend in research on CAlthich has becoméess

guantitative and more qualitatvéern, 2006, p202):

Whereas early CALL research generally daugut relatively simple cause
effect relationships between humeomputer inéraction and learning, current
research seeks to understand compedationships among learnetgachers,
content, and technology withirparticular social and culturatontexts.
Conseguently, research on tecHogy and language learning hlasoadened the
theoretical perspectigeit draws on. Although secondnguage acquisition
remains central, it now incasingly overlaps with literacgtudies, discourse
analysis, socioculturatheory, sociolinguistics, andanthropology (gsecially
ethnographic methodsp. 201)

In light of the observation of video data and preliminary #redsomewhat briednalysis of
studentsé collaborative reading othe tablegop computer inthe pilot study(Maslamani et al.
(2012)) many instances afcaffolding(mainly peer scaffoldingyvere observedpr instance,
instancesof comprehension checks, requests for exatian, requests for elaboration and

corrective feedback, as well akverbal and notverbal prompts.

By the main study, the research questibasl evolved tofocus more specifically omow
different communication actions (verlstategiesnonverbalstrategiesor systemtools) can
scaffold ESL studenfdanguagedarningon tabletop computers. It was also decided, after the
pilot study, to add pup interview questions to the main study to hear the le@wviergsabout

their experiences with reading tretabletop computer
3.7.2 The main study
3.7.2.1 Datacollection procedures

The study consisted of one tabletop grotgnsisting offour students whaompletedfive
reading sessions togethEach session lastdégtween 45 and0 minutesthe average time for
eachwas about one houotal time recorded was about five hours. When the gnadfinished
the fivesessionshey were asked take part in thgroup interviewwhich lastedaboutanhour.
In every meeting, students performed one reading session. Aft@mahgsession, | anducted
the group interviewto elicit studenté experiencesf the processand their views on the

intervention they hadbeen through

40



3.7.2.2 Recordingprocedures

Recording studenisnteractiors involved severalproceduresBefore thesession] preparel
the caneras, audio recordeamdthe tabletop computer well in advaraféhe studentdarrival.
During thesession| announcd to the students that | wousat awayfrom themto allow them
to work, andvould not interrupt them at all. | encouraged them to askjnastions only if they

hada problem.

Recordingthefocus group interviews/as a lot easighan recording studer@igteractions, as

it wasconductednly oncejmmediately after the fifth readingssion
3.7.2.3 Transcribing thedata

Both main sources of data fothe study, videos and interviews, were transcribBue
transcription of videos weithrough three stages: (1) transcriptiof spoken language to text;

(2) illustrationof nontverbal and orscre@ behaviourthat are important to the research topic

and (3) incorporation ofideo stills of noaverbal and orscreen behaviounto the transcription

of the spoken languagehere necessaruch effortwent intotemporally aliging videos of

par t i cpoken langusage amphysicalnonverbal behaviour witlthe relevant portion of
on-screen behaviouusing ELAN and into addingvideo stills to thetranscription During
collaborative work, much of the conversation was associated wrtbtiga of norverbal
behaviourso the meaning of the interaction would only become clear to the reader through
careful transcription or descriptiodi deo st il Il s of studentsod i n:

aswell, asthey illustrated no-verbalbehaviour.
3.8 Data Analysis

This section describes the analysis approaches of the three main types of data in this study: (1)
video and audio data collected from student
sessions, (2) video data collectednfroecordings of the eacreen activities on the tabletop

computer via Snaglt, and (3) audio data co
two types of data (the reading sessions) were examined using microgenetic analysis, while the

third type 5 examined using thematic analysis.

41



3.8.1 Analysis of reading sessions

Analysisof studentso coll aborative readi rfigt sess
stageanswers the first part of the second questidmafvare the user strategies and theesgst

tool s that could scaffold studentsoofth@eadi n

study in order to find out about the scaff
tool so. | carried out i ndu dervedoadesfiora theydata.s o f

Codes were revisited and checked constantly for refining. Various coding sessions were
conducted with a second coder (a PhD candidate of Applied Linguistics), which led to
clarifications regarding defining codes. Microgenetical ysi s of | earner so
examine the learning process and how learners exploit the learning resources of assistance and
opportunities available to them, and how learning is mediated within the tableted social

context. Figure 2.1 slws the multiple forces and resources of assistance that come into play as
students interact with one another and with the tabletop technology as parts of their whole

|l earning environment. Microgenetic adasgsi s

strategies6 and O6system toolsé for scaffold

To answer the second part, the two frameworks of Wood et al. (1976) and Lidz (1991) were
jointly used instage twoto categorizeuser strategies and sgst tools emerged from
microgenetic analysis istage oneThiscategorizatom e sul t ed i n a &6t axonc

functions of user strategies and system tools.

What is microgenetic analysidvlicrogenetic analysis stems from microgenesis, a socioalltur
investigation of momerby-moment interaction. Microgenesis is described by Gutiérrez (2008,

p. 121) as Athe study of the origin and hi s
short term longitudinal st ugdyldl). [t ingesti§ates c i t
development by observing learning taking place within learners over a period of time.
Microgenetic approach, within a sociocultural perspective, mainly focusses on the development
and transition from a novice learner to a moreatédg learner, or from an othezgulated to a
seltregulated learner as a result of social interaction with the teacher or more capable peers.
Interaction between a learner and a supportive expert leads to more discussion and may
gradually changestheleae r 6 s per f or mance and all ows hi m/
an expert or a more capable peer what he/she cannot not accomplish alone. Donato (1998), who
studied collective scaffolding during L2 i

analysis allows us to observe directly how students help each other during the overt planning
42



of L2 utterances and the outcome of these multiple forces of help as they come into contact,
and interact, with each ot herarordem,thisdpprpach Wi t
made it possible for researchers to uncover and gain a wider information about the dynamics of

development via focusing on the process not the product.

Microgenetic analysis of readingsessiodsn al ysi s of st weddegsessions c ol |
involved inspecting the transcripts, alongside the video recordings, for (1) scaffeydiiegn

toolsand (2) scaffoldingiser strategies line with the microgenetic approach. This inspection
draws on Vygotskian genetic approach whereliaten is crucial for transformation from an
interpersonal stage (constructing knowledge with the help of an expert or a more capable peer,
or a system tool) to an intrapersonal one (knowledge is achieved). Such inspection aims to gain
detailed understahi ng of the d&ésystem tool sd and Ous:

collaborative reading activity. It also considers the importance of different modes of interaction

to -diemstruct meaning and | earning opwifhort un
Guti ®rrez (2008), the focus of analysis was:s
to be cruci al for driving the | earnerds se:

mi crogenesis affordanceo (te@Gatibn betweerethe, learBedsO 8
and other resources in their environment, affordances of these resources arise, allowing learners
to exploit learning opportunities, construct knowledge, and solve problems. Interaction in a
soci al sy st em Hharsstaficdand} provides affordahchsefar active participants

in the setting, and learning emerges as part of affordances being picked up and exploited for

further actiono (van Lier, 2004, p. 8).

According to Warschauer (2005), besiaeediation and socialearning, genetic qf
developmentalpnalysiss s t he third of Vygotskyods concej
CALL. Warschaue(2005) stated that it is possible to understand mental functioning only if its
origins, hi stories, and devel opment al pr oc:¢
only understand CALL when we place it in its broader historical, social, and ¢ultuao nt e x t
(p. 43). Mi crogenetic analysis is conduct ec
construction within the individual |l earners

their social interaction with other more experienceudriers sharing the same activity.

The data analysis is based on the way data are transcribed. What was transcribed were the verbal
utterances made during the st wwreah bebadiourgc ol | &

including on(tabletop) screen actis, were described, and at times phbtstrated. As a case
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study, which aims to describe how ESL students use verbal strategiesrbahstrategies,

and system tools for scaffolding, the units of analysis are episodes during which these students
usedi f ferent tools and strategies to solve a
concept or achieve a particular level of understanding [or] goal they would not have been quite
able to achieve on their oWa8)OThi§ Hesensstudyiwii as &
add a new dimension to the understanding of the relationship between peer scaffolding and
learning by considering the newly emerging, and thus less researched, context of the tabletop

assisted language learniagvironment.
3.8.2 Interpretation of the transcribed data

Verbal, nonverbal, and ofscreen actions may @mcur simultaneously or sequentialgnd
should be codedsingappropriate categolse Some simultaneous behaviouanay fit in the
same otin different categaes. In goup work the expectation is to findehaviours that are

generated by two or more people simultaneously.
3.8.3 Focus group interviews

The focus group interviewvas conducted to collect data about studéreézperienceof
collaborative reading on the tabletop cartgs. The interview session was conducted at the end

of the fifth reading sessiomppendix 8lists the questionsisedin theinterview.| arrived at

these questiagafter readingnterview questionabouts t u d gercepsold®f implementation

of CSRin a Taiwanese EFL context (Fan, 2009, 121). Although the scope of my study is
different I gained some insights from such que:

guestion.
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Figure3.2. Thematic aalysis of group interviews
Source:Braun and Clarke, 2006, p. 87

Analysis of the data from the focus groups followed an inductive analysis approach (Glaser &
Strauss, 1967)The thematic malysis followed the six stagassiggested by Braun and Clarke
(2006, p. 87): (1) becoming familiar with the data, (2) generating initial codes, (3) searching
for themes, (4) reviewing and refining themes, (5) defining and naming themes, and (6)
generating theory and producing a replorthis study, producing a report was the option taken
(see Figure 3.2)As shownby someof the arrowsn Figure 3.2there are certain stagj@ the
process that have to be iterative.

3.9 Validity and Reliability
3.9.1 Validity

According to Creswel{2009), qualitative validity is determined by ensuring that findings are
accurate. The following validity procedures were used to ensure such accuracy and credibility

in this study

(1) Data triangulation: triangulation can be defined aéwalidity proeedure where researchers
search for convergence among multiple and different sources of information to form themes or
categories in a studyCresswell& Miller, 2000, p. 126). Dataverecollected from multiple
sources ad through different procedurgg) observation of studerdbehaviour, (b) recording

of digital activities on the tabletop screen/surface, (c) synctation of student@verbal, non

verbal, and orscreen behaviogr(d) student@interviews.
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(2) Prolonged engagementn this study, the @a generated from studedisteractiors was
examined and revisitedsingan iterative process over multiple sessions and over time. The
analysis of inteview data followed the six stagsuggestethy Braun and Clarke (2006yhich

involved iterative andepeated examination and analy3iseseprocedures added value to the
convergence of data from multiple resources and contributed to the trustworthiness of research

findings.

(3) Peerdebriefing: thisinvolves consultatiowith disinterested and experiggd peers during
the ongoing research process (Cohen et2il11 Creswell& Miller, 2000). In this study, peer
debrieferdassistance and feedback ednited to the prevention oésearcher bias and to the
consideration of other opinions and perspectoredifferent stages of the studyeer debriefers
in the study wergat the timePhD candidatem Applied Linguistics in Newcastle University;

now they are faculty members aftfdrent universities.

(4) Pilot study: this wascarried outto enhance the validity of the research instruments (see
3.7).

3.9.2 Reliability

In qualitative research, reliability or dependability is addressed differénattyinquantitative
research. In quaétive researchireliability can be regarded as a fit between what researchers
record as data and what actually occurs in the natural setting that is being resg&ched

et al, 2011, p. 202). In quantitative research, reliability is established gahme methods and
the same sample lead to the same findings (Cohen, @0all). For Yin (2009)to establish
reliability in qualitative researchhe research procedures asthges of the casender study
needto be statedrad documented; and in the peesstudy efforts weremade to providalmost
identical video versianof the studentsbehaviour duringheir interactiors by theuse of two
cameradilming simultaneouslythe two sides. Howevelthis was not guaranteed fwovide
identicaltranscribedwritten versiors of the studentétalk. According to Jenks (2011), it is not
possible to have identicetbnscribedrersiorsoftalkb e cause t he transcri be
every single soundroduced by participant3hiswas anticipated and, thereéoiin addition to

the video recordingtwo audio recordersvith a good audio qualityvere then addedlhe
tabletop screarastvideo capturéSnaglt)was athird valuabledata source as it provide clear

recordof every single movement or behaviour pearied by students on the tabletop surface.
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3.10 Ethical considerations

Prior to data collectiorapproval was obtained from Newcastle University to conduct the study.
Before approaching potential participants, theglish languagenistitute where they were
studying English as a secondniguagevas contacted. visited theinstituteand provided the
principal with information abouheresearch plan, purpose of the study, methods, instruments,
requirements, and place, time, and length ofstiiely. Some questions and points about the
nature of the study were also discussednduthe meetingl was then introduced towstents to
explain the study, andycontact information was given thosewho showed interest in taking
part. All potential articipants were briefed about the purpose of the studytladata
collection proceduresiheywere given the opportunity to ask any questions about the study
and were informed that (1) they could withdraw from the stu@dywatimeand without giving

arny reasons; (2) they could ask any questioragttimebefore and during the study, (3) their
background information, video rect®d sessions and interviews wohélstored in a passwaord
protected file.

Participants agreed tbeir video recorded sessgineng shown and discised with peopl@ot
part of the study. They also agreiedwriting to their video recordg sessions beingsedfor

promotionalpurposesn websites, posters, tdrepress (se@ppendix 6 forthe consent form).
3.11 Chapter Summary

This chapterhasset outresearch methods, data collection procedures, and data anklysis.
discussed issues related to research methods, case study design, research instruments, researc
context and participants, and research procedures regarding the pilcastutie main study

and briefly highlighted data analysis criteria with regardtbe interpretation of studerds

reading sessions and interviews. The chapter concluded with an account of issues of validity,

reliability, and ethical considerations.

Details ofthe design process furedigital collaborative strategic readiflCSR) sétware are
presented in Chapter 4. In this study, the DCSRe&sinot only as a language learning platform

but also as a data collection instrument.

47



INVESTIGATING SCAFFOLDING DURING
COLLABORATIVE READING ON THE TABLETOP
COMPUTER

CHAPTER 4: DIGITAL
COLLABORATIVE STRATEGIC
READING (DCSR)

48



Chapter 4: Digital Collaborati ve Strategic Reading (DCSR): Adpting a
Paper-Based Reading Activity to a Multi Touch Digital Surface

4.1 Introduction

This chapter answers thediresearch questioHow canan application be designed to scaffold
studentéreading comprehension on the tabletop computee?chapter explains in detéile
capabilitiesof the tabletop computéor scaffoldng readingcomprehensionn other words, it
investigates what the tabletop computer can offer English language learners with regard to
supporting collaborative reading comprehensiomwlaat toolscanbe embeddednto adigital
collaborative strategic rdang (DCSR) systemin order to support reading comprehensan

the tabletop computer
4.2 The DCSR Design

This study involves the design of thabletop computer application, DCSByjor to data
collection. DCSR ian integrate@pplicationwhich combines the strengths of traditadrtiable
collaboration, digital tabletop collaboration, and effective reading instrydtimndesignedo
facilitate co-located collaboration on the tabletop computernumber ofsketchedpaper
prototypeswhich formed the basis of a digital versiorttod CSR werecreated before arriving
at a final version of theaper prototypdhat was passetb the programmerand software

developer Philip Heslop, from Computing Science in Newcasltlaversity.

DCSRIis based on the CSR instructional approachjthgtnotsimply a digital translation of

the paper CSRit incorporates a series of improvemehtsed on feedback fromy PhD
committeg with expertisen both Applied Linguistics andumarn computer interactionrHCl).
Thesefocused orensuringa smooth fow of interaction on the tabletophile retainng basic
CSR principles and strategiekhe design is also infmed by key literature in HCguch as
Scott et a5 (2003) guidelines for designing applications fofl@cated collaboration on digital
tablebps,and the work of Dillenburg and Evans (201BndKharrufa (2010. Walsh (2011)
also influenced the designwhatl namein this studyfimanagerial toosandifimaterials toolé

of taslks, mirroring to some exteniis managerial and material modes. Scott et al. (2003)
provided useful design guidelines for applications for collaborative work on the fableto

computey arguingthat technology must
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(1) support interpersonal interaction, (2) support fluid transitions betwee
activities, (3) support transitions between personal and group work, (4) support
transitions between tabletop collaboration and external work, (5) support the use
of physical objects, (6) provide shared access to physical and digital objects, (7)
conside the appropriate arrangements of users, and (8) support simultaneous
user actiong(p. 159)

Dillenbourg and Evans (2011, pp. 50801) suggestedvays inwhich the pedagogical flavour
of tabletops can be captured: (1) tabletops are designed-focatom, in thatmulti-users can
work together in the same place and at the same time and can see oneésanaitke(2)
tabletop computers are social places designed to allowtdefeee multiusercollaboration;
and(3) tabletop computers are designed towalinteraction with objects on the tabletop surface
with hands or prostheses (e.g. electronicspen this study, prostheses are external (hard)
multi-keyboardsas opposed to soft keyboards that can be embeda@ddbietop (4) tabletop
computers afford communication not only via talk but also through multiple nssiésas
gesture, gaze, and actidillenbourg and Evans (2013ummaized their positions as follows:
fiDesk(top)s are personal, table(top)s are social, @igia]) whiteboards are publdp. 501).
Management of the physical environment of the tabletop technolegyilarto Walslés (2011)

managerial and matials mods.

Although the notion of scaffolding Is&abeen extended over time (s&ection2.2.2), the
integration of scaffolding tools intotabletop computerassisted learning platforms may
compromiseelements of scaffoldinguch angoing diagnosis;ontingent support and fading
(Puntambeka& Hubscher, 2005Sinatra, 2011 To deal with thighere are two mechanisms
of embeddedcaffoldingintegratednto the DCSR: (1) managerial and (2) materdigcribed
further in Section4.2.4. Managerial scaffolds structrthe task and provideiorkspace
Material scaffolds providsupport for student® articulate ideas or explanatiofi$iey also

refer tospecific helpprovided intheform of a built-in dictionary, for instance.
4.2.1 Designgoals

The DCSR design has two main goalise provision of a digital teachingplatform for
scaffoldingreading orthetabletop computemandthe provision ofa digital tool to collect data
and investigate the learning potentials of an emerging technology, i.e., the tabletop computer,

for language learning in general and reading comprehension in particular.
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4.2.2 Designstages
4.2.2.1 ObservingpaperCSR1

Before designing th®CSR applicationthe paper version of CSIR actionwasobservedn

order toidentify how thisactivity is carried out by language learners. Software designers are
advisedto fiobserve how people collaborate then build software that facilitates collaboration
based on those observations, giving the user@dab&bthat aretaturallyddefined in faceto-

face interactioa(Tang 1991, cited in Kharruf& Olivier, 2010, p. 44). Tis enables designers

to determinehow thesoftware can best bidesigred to benefitusers ofthe tabletofeatures,
andto adapt teaching approashfor working on the tabletop computer while keeping the
strengths of the CSR approach and making usthefearning potentials &red by the

computer.
Participants in paper CSR 1

Four participants recruited from an English language institute in Newcastle performed five
paper CSR tasks on a regular é&aBlach task consists of a different passage for studerdgad
collaboratively following the CSR approach. Reading passageswe longerthan one side
of an Adpage The paper CSiicludedexpert rolegsee Section 2.6) assigned byhe teacher

to each studerduringthe activity.

Figure4.1. Paper CSR group
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Paper CSR (1) Instruments

The instruments used with paper CSR (1) drea (egular table, (2)olr copies of the reading
passage ntongerthan one A4 pag€g3) a pint-out of cue carsl to help students remember
what they are supposed to dbeach stage of the reading procedsese guide the students
through all strategies and stages of C®Rering hints about whathey should do next
(Boardman et al., 2010; Bremer et aDP2, Vaughr& Klingner, 1999), and (4)our pencils.

Leader

Clunk Expert

Gist Expert

BEFORE READING

Preview

=  We know that today’s topic
is

= Let’s brainstorm. In your
learning logs, write everything
you already know about the

topic.

= Who would like to share their
ideas?

= Look at the title. pictures. and
headings.

= Now let’s predict. In your
learning logs. write what you
think you will lcarn about.

=  Who would like to share their
best ideas?

Read

= Who would like to read the
next section?

Click and Clunk

= Write your clunks in your
learning log.

®  Clunk expert, please help us
out.

Get the Gist

= It’s time to get the gist. Gist
expert, help us out.

Repeat steps for each section’

AFTER READING

Wrap-Up

= It’s time to ask questions.
Question expert. please help
us out.

= It’s time to review. Write
down one or two of the most
important ideas from the
passage.

= Let's share our most important
ideas.

DURING READING

= What is your clunk?

= Docs anyone know the
meaning of the clunk?

IfYES:

" Please explain the clunk
= Does everyone understand
now?

If NO:

1. Reread the sentence without
the word. Think about what
would make sense.

2. Reread the sentence with the
clunk and the sentences before
or after the clunk looking for
clues.

3. Look for a prefix. suffix, or
root in the word.

4. Break the word apart and look
for smaller words you know.

DURING READING

= Everyone think of a gist and
write it in your learning log.

= Name the most important who
or what in this section. Then
write the most important
information abeut the who or
what. Your gist is 10 words or
less.

= Who would like to share their
gist?

Question Expert
DURING READING

Wrap-Up

= Now let’s think of some

questions to check whether we

understood what we read.

Write your questions and

answers in your leamning logs

Who would like to share his or

her best question?

= Who would like to answer that
question?

= Where did you find the
information to answer that
question?

Figure4.2. Sample of cue cards of hints
Source: Boardman at. 2010

4.2.2.2 Designingpaper prototypel

Hand sketchesvere createdo illustrate the desigrdeas for theDCSR tabletop application
(Figures 4.3, 4.4)Prototype 1 was designed after observihg studentsvorking with the
traditional paper CSiRseeAppendix 1)
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Figure4.3. Sample page from paperototype 1

Clun kK Does angone know the m:unfﬂy ? ‘
| [Focup g\mjjjj 1§ Yes, touch [Sharel , Then touckMATCH] ‘
" Z ii‘K 1§ Ne, U‘:C’il'x‘—up ;Lt}ijif‘_m' then
— | ‘teuch{MATCH), then\DoxEl.
e
3, | = ﬂt « — Clunlk
/3% —
5.1 ) 1
VOIS acrimr me mmi rcm )
MATCH | | DONE B ﬂ/

Figure4.4. Secondsample page from paper prototype 1

4.2.2.3 Observing Paper CSR (2)

After receiving feedbdcon prototype 1, $tarted preparingaperCSR 2.Thiswas meant to be
more interactiveas afigrouping tool was integrated into the reading actiyiparticularly at
the end of thestages obrainstorming, prediction, get the gist, and wrap up. In paper SR
students wrote their ideas colaured sticky noteseach student haal different colouFigure

4.5).
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Figure4.5. Sample page from paper CSR 2. Sticky notes for grouping

Sticky notes were also used for writing difficult or unclear vocabulary or information (clunks)
from the text whethetthey did not understaritior they waneédto know more abodit via fix-
up strategies (gures4.6., 4.7, 4.9.

Figure4.6. Sample page from paper CSR 2 sticky nathksk and clunkstage
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Figure4.7. Studentgroupnotes in paper CSR 2

Figure4.8. Grouped notesn paper CSR 2

4.2.2.4 Designingpaper prototype

Prototype 2 wadesigned aan inteactive PowerPoint. Although it was much easier and clearer
for demonstratig design ideagFigures 4.9, 4.10)it was moretime-consumingthan hand

sketchegsee Appendix 2)

55



Figure4.9.

Figure4.10. A secondsample page from paper prototype 2

4.2.2.5 Designingpaper prototype

5

Figure4.11. Sample page from paper prototyp€S8e Appendix 3)
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Figure4.12. A secondsample page from paper prototype 3

4.2.3 Migrating paper prototype 3 into a digital prototype (DCSR)

The final draft of the paper prototype was approicedievelopmenby Phiip Heslop,Senior
Computing Officer at Newcastle University. The varioigtdl prototypes of the application
were tested for usability ithe Culture Lab or iLab:Learn ithe school of Hucation,
Communication, and.anguageSciences Any softwareproblems discovered were fixed. To
organze the physical learning environment, the DC8Rs embedded withtools for the
management and use of learning materiélgese toolsnamedmanagerial tools and material

tools,are explained in more detail the llowing sections.
4.2.4 DCSRools

The DCSRmanagerialand material toolsare specific to the DCSR stagdé¥edetermined
(embeddedjnanagerialtools structure thevariousparts of the reading task antediateboth

the digital reading processdreading comprhension Thesetools includefiadd groupm and

figroup, fitrasto, fprivate list of unknown wordsil i st of all unknown wo
Al i st of al | unknown wordso (private spac
i unknownThese toalsas well as the DCSR stages, which are based on the CSR
teaching approach, aim to provide earning platform(i.e., DCSR)designedto provide
scaffolding not only througthetools but also througimteraction with peers arahy materials

in the entire tabletopbased environment. The main function of the managerial todis is
organiz the physical larning environment, as the case with Walgh (2011) managed

modes, ando facilitate problem solving (Lidz, 1991).
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4.2.4.1 Material tools

The predetermined (embeddentaterial tools are similarto Walsltés (2011) materials mode.
According to him, one of the pedagogical goals of the materials métteeaticit responses in
relation to the material(Walsh, 2011, p. 113he materials tools aresed to elicit responses
in relation to the reading text and the instructions (nma#rgiven. Both types of todre
intendedto providea social context for interaction with expert peers anth system tools
leadingfirst to individual language devgdmentandthen tothe strategic processes (Donato,
1994) of reading comprehension. Theaterials tod, which are more related teliciting
studentéresponses, afimew not®, idigital note, fitext area, findd group, igroup tood, finext

strategy, andrifix-up strategies.
4.2.4.2 Managerial tools

Colour-coding (managerial tool: to organise the physical learning environm@at)ain tools
have different colours (red, green, orange, and pblug eactior the four users around the
tabletop. Digital notes aresal colourcoded according to the studeithoice of placetthe
tabletop that is, a student who chooses the green side will have digial notes and cannot

write on any othercolourednote.

Input tools (manageriatool: to orgaizethe physical learing environment)Students uskard
external keyboagiplaced oe ateach side of the tabletop computer to write their names at the

beginning of each sessiand to write their noteas they continue

Log-in (manageriakool: to orgaize the physical learning environment, locate therew

temporally, pedagogicallgnd spatially):

Students start the digital C§Br DCSR sessiorby typing their names in the spaces provided
by the system. Students are allocgiates according to the loor they choose (red, green,
orange, ad blue)(Figures 4.13, 4.14)
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Figure4.13. Green user is typing name

Figure4.14. Orange user is typing hame

The fiDoned tool. Students cannot start reading unless each one of them touches the middle of
the circle in their personal area and theradMidone appears Kigure4.15). Thefidone tool
concludes every stage, antsstage, in order to allow lowchievers tdinish a task without

being controlled by higfachieving faster learners. Thi@oned tool is managerial as it has the

same pedagogical goal asnanagerial mode (Walsh, 2011), lulso works as a transitional

tool to the next stagén important role ér thistool isfadingthe scaffolding All studentsneed

to agreeto fadethe scaffolding byouching theddonedtool( t hey al | need to
implies that no further help is needed.

59



Figure4.15. Thefdonetool allows transition téhe next stage

Table4.1. Manageriatools

Colourcoding

Inputtools

Login

Donetool

Instructions

Privatelist of unknown wordgFigure4.27)

List of all unknown word8 privatespace Figure4.29)
List of all unknown word8 public space Figure4.30)
List of solved wordd public space Figure4.30)

Table4.2. Materialstools

New note

Digital note

Textarea(Figures4.16, 4.25, 4.27, 4.28, 4.3.
Add Group Figure4.22)

Group Tool Figure4.23)

Next StrategyKigure4.30)

Fix-up StrategiesHigures4.32-4.36)

All stages of the DCSR have certain tools designed to allow students to go throughebe stra
and collaborative reading process as smoothly and as seamlessly as possible. Other managerial

and material tools are explained in DESR stagedescribedelow,
4.2.5 Stage one preview

In thepreview stage, students are required to skim the readinggeagsickly to have a sense
of what it is abou{Figure 4.16)
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Figure4.16. Previewstage

Students read the text and scroll up and down ubm@rrows above the textigre 4.17).

Thepreviewstage has the following tools:

Instructions (managerial tool). Students have théollowing instructionin their personal
spaces on the tabletop in front of thérhis is the document we will be working wititcording

to Walsh (2011)fin managerial modéhere are frequent repetitions, directives and instruaions
(p. 114). This tool can work as both an instruaticand a directive tool as it serves to direct
students to the area on the tabletop whbkey are supposed to read the text quickly and
supericially. It is also a technical invitation for students to participate in the reading task at that

moment.

W A

fan looking for game scores

Figure4.17. Scrolling buttons to move the text up and down
The fitext aread tool (material tool) The text area allowany length ofreading text.This

feature saves ink arphperandallows students to focus on the task and not get distracted by
the presencef papers and/or bookas would be the case if they were using a regular table.

61



4.2.6 Stage two: brainstorming

When students try to connect their previous knowledge or experiencaewtimformation,
theyactivate their background experience, which helps them understand what they are reading.
Students write their ideassingtheir existingknowledgeof the topic in handand onedea per

note,in colourcoded digital notebke postit notes.

\ /
N
21d0} 343 INOqE MouX APeasie NOK Jeym 3IIM - DNIWHOLSNIVYE

Figure4.18. Brainstorming Stage

Thebrainstorming stagkas the following tools:
Instructions (managerial tool)
a. Write what you already know about the topic

b. Create one idea per ngkggure 4.19)

BRAINSTORMING - Write what you already know about the topic.

Figure4.19. Oneidea per note

The fiNew Noted tool. This tool(Figure4.20)tells students to creagenew dgital noteto type
into. According to Walsh (2011), one of the pedagogical goals oh#terials modés fito elicit
responses in relation to the matavigd. 113), sahis tool can be consideredmaterialtool
because it elicits responses in relation to the reading text and the instructions (materials) given.
In other words, it requires students to write what they already know about the topic in the notes

they makeafter they follow the instructions and rede text.
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BRAINSTORMING - Write what you already know about the topic.

Figure4.20. How tomake a new note

Digital Notes(materialtools). The digital notesKigure 4.21)are colouredn eachusesdcolour.
The system generates new empty notes ready for wriiaged orthe studenté decisiors to
make a new notéto provide language practice around a piece of mabgifdhish, 2011, p.
113). Students use notes to provide written information about what theglyakieaw about
the reading topicproviding their background knowledge about the text they skimmed in the

preview stageThecolourcoded notegdentify who writes what.

Digital notes encourage focus and concentratiothertask. They help to make good use of
space on the tabletop surface because theyegslaced over one another, can be dragged
easily,and there i0 glue or noteblowing off the table &s theranight be in the case of the
paper version These features digital notesmakeefficient use otaskstime andthestudenté
efforts.

Figure4.21. Digtaln ot es and Atr asho

i Add Gr(grouging too) Grouping notes according ttmmon characteristics is gas
with digital notes which can be dragged into groups smoothly and ea®illgen notes are
grouped students can still access and read thEigufes4.22 and 4.23). The grouping tool
introduced to the design of DC$¥rom Kharrufas (2010) Digital Mysterieso make studends
thinking more explicit (externalization of thinking) atal guarantee their attendance to the
content of notes. Accding to Leat and Nicholas (20QGithe physical act of moving a data
item to join another to form part of a set, aigd chain or a link between factors has to be
explained to the group and oftgmstified. Reasoning has to be externalized, creating the

conditions for shared reasondn@. 117) The grouping stage was not part of the paper version
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of CSR, but was introduced to DCSR because of the positive empirical evidence associated
with groupipy as a techniqgue to help understand
inabilities with regard to the meaning they are trying to construct (Kharrufa, ZBd)ping

also emphasizes and enforces the strategic learning behaviour of stlilereggernalization

of studentsodé thinking is an intervention wk
peers can offer proper help if they are able to pinpoint what other students know and do not

know, or find confusing.

'l
Sy
: ‘ | "‘- OF SPORY
il | | PETITIVE
SOMITIMES PEOPLE 18
PJ(:HAIRANIIIHH
Figure4.22. Groupingn ot es t hat share one idea using

Figure4.23. Thefigroupd tool allowsgroup of notes written bgifferent students to make a

group

The fiTrasho tool. Thisis used to throvawayany written nogs that their owners thirkre
irrelevant or should be exaed for anyeason (lgure 4.21). Kharruf@ Digital Mysteries uses
atrashtool to delete notesticky tges, and empty groups. In DC3ke trashis designed to

allow for deletion of irrelevant notes arthpty notes, if any, bstudents cannot delete groups.
4.2.7 Stage three: prediction

In this stage, students write, in them of notestheir predictim of what the text is about.
When they finistwriting their predictios, they put them in groups in the same way they did in
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the brainstorming stag&he toolsin this stage are very similar tioe ones in the brainstorming
stage:

Instructions

a. Write wha the document will talk about

b. Create one idea per note

PREDICTION - Write what the document will talk about.

Figure4.24. Instructions

Other toolsin this stage ar@d hew not eo, Adigital not es o, t

Aftrasho thamomln,e.0arntd otl he

4.2.8 Stage four: click and clunk

This is the stage when students monitor their understanding of vocabulary. This stage is

repeatecccording tahe number of paragraphs or sections in the reading pa$sagee 4.25)

Figure4.25. Click andclunk stage

This stage hagarioustools for students to use:
Instructions (e.g.,AClick & ¢ | u (Paragraph B Read and select unknown woydgvhile
reading the text, students are required to touch any theyddo not knowFigure 4.26)

CLICK & CLUNK (Paragraph 1) - Read and select unknown words...

Figure4.26. Click andclunkd instructions
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The fiText aread tool. The system accepts multiple ties forwords in the reading tekt the
Acl i ck and Thelsystank grocessesaall the words thatstbhdents havéouched
(selected)and offers a package of fixp strategies forazh word. When a student touclees
word in the text, it appears immediatelyaltist beside the text. This feature is availabidyo

in this stage.
T h ePriviate list of unknown wordso tool

When a student touchasvord the system puts the word in a private list in the personal €olour
coded space of each studgust beside the reading tefigure 4. 27)All students have their

own list of words that they want the system to help with.

m CLICK & CLUNK (Paragraph 1) - Read and select unknown words...

display ) desire

courageous truly
allow us to witness acts that thrilling

can truly be described as
| courageous thrilling beautiful
and even noble. In an
increasingly complicated
world sports is still an area in
which we can regularly witness
a certain kind of greatness
[END OF SECTION 1]

Figure4.27. Studentdhave their own lists of unknown words

4.2.9 Stage five:fix-up strategies

When students an@one with their clunks, they move tiix-up strategiesvhere the system

offers a package of strategied@p clarifytheir unknown words.

Figure4.28. fiTrulyo: an unknown word to be processed
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This stage involves the following tools:

Instructions: (e.qg.,Fix-up (Paragraph #) Use Fixup strategies to understand wgrds

List of words that are perceived by students as problematic. Students ctmsdest in their
personal spaces as well as in pgldpace Figures4.29 and 4.30). Thgystemcombines into
a single list all the unknown words identified by all of the students.

truly bruly truly trully
display display display display
coursgeous COUragEdarE COUTBEEOUS COUFAGEOUL
us s us us

desire desire desire desire
theilling thrilling thrilling thrilling

Figure4.29.fiListof unknown wordso (personal

Other tools in this stage aeetit e xt ar ecaaf twmKMowmMIlwosrtds o ( pu
of solved wordso (publ i c:Veghpreastedenttousheglfidexth e A n
Strategy Tool, the system starts the five fiip strategieone by one.

truly
display

COUTAGROUE

desire
thrilling

Figure4.30. Unknownwor ds (|l eft ), solved words (right

The AUnknown Wordo Tool. In the exampldelow,the unknown word igitrulyo. This tool

tells studentshe current word that the system is dealing with.

-(Pn-l.lnﬂmpwmmwm

trudy
display
courageous
u

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

allow us to witness acts that
\ | can truly be described as desce
courageous thrilling beautiful "
and even noble. In an

allow us to witness acts that
can truly be described as dewre
courageous thrilling beautiful ™
and even noble. In an

increasingly complicated

world sports is still an area in
which we can regularly witness

a certain kind of greatness.

increasingly complicated

/| world sports is still an area in
which we can regularly witness
a certain kind of greatness

Figure431. Thesystem | i sts unknown words in st
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Other tools in this stage are i@ 0 n e oandthe fivé fix-up strategies: Tére are five fixup
strategies:

1 Showingthe sentence ith the unknown wordRigure 4.32).

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

And sparts allow us to witness acts that can truly be descnibed as courageous thrilling
beautiful and aven noble

Figure4.32. Strategyl: showingthe sentence with the unknown word

1 Showingthe sentences before and after the one with the unknown figid€4.33).

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

On the surface at least athietes display many of the classical qualities of heraes,
And sports allow us to witness acts that can truly be described as courageous thrilling
beautiful and even noble
. In an increasingly complicated world sports is still an area in which we can regularly
witness a certain kind of greatness

Figure4.33. Strategy 2the surrounding sentences

1 Showing students a sample of a word broken into prefixes, suffixes, and roots in order
to remind them to look for such parts in the unknown word in handi(gee 4.34).

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

Can the word be broken up into prefix, suffix and root? for example:
UNREBUILDABLE

can be split into:
UN = not
RE = again
BUILD = construct
ABLE = capable of.

Figure4.34. Strategy 3breaking down a word

1 Showing an example of a word that is broken apart into smaller wdigisré 4.35).
The sample word iBrelativelydo and it is broken into other deatives: relate, relation,
and relative.
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FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

Can the word be broken up into smaller words that you already know, for example:
RELATIVELY

Can be broken into;
Relate
Relation
Relative

Figure4.35. Strategy 4showing word families

1 Giving a builtin dictionary definition(Figure 4.36)

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

DISPLAY

show, expose, let others see or know

Figure4.36. Strategy 5dictionary definition

4.2.10 Stagesix: get the gist

After students have solvall their vocabulary problems witthe paagraph in theslick and
clunk and fixup strategies stagethey read the paragraph or section ofghssage closely,
thenindividually write what they think are the main ideas in that paragrapdctos;afterthis

they discuss their ideas with each other and make groups of similarkipas4.37).

{1 NOLLD3S 40 ONal
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out” she said.
[END OF SECTION 1]

Figure4.37. Grouping
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This stage makes use of many of the tools introduced in previous stages. The tools in this stage
are as follows:

Instructions (Get the Gist (ParagraphdlWrite the main ideas from the paragraph

GET THE GIST (Paragraph 1) - Write the main ideas from the paragr

Figure4.38. Get the gist: instructions

Other tools in this stage aft e xt ar eao, Ainew noteo, Adigit

groupo, fAtrasho and fAdonebd
4.2.11 Stageseven: wrap-up

During the wrapup stage, students summariae note the main ideas of the passagehe
form of questions and answers. Each note has one question and one ansigets Share

notes and groupimilar ones in the same waythe previous staged~igures4.39 and 4.40).

Figure4.39. Grouping: the wrajqup stage
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Figure4.40. Grouping: the wrajqup stage

Wrap-up Tools:

Instruction s

aWrapupd Write questions and answers about the docuiifiégtire 4.41)
b. Create one question per note.

c. New Question

WRAP UP - Write questions and answers about the document.

Create one question per note..,

Figure4.41. Wrap-up: instructions

Digital Notes

Digital notes in the wrajip stage are used to write questions and answers. Students are required
to create one question per note &mdnswer the question on the same nokes stage has the
following tools as wellthe groupingtooia dd gr oup @d,s hpl,usanid doneo.

Groups from previous stages

The groups that students make in tirainstorming, prediction, and get the gsshges are
introduced again by the system in the wggpstaggFigure 4.42) These grouppresent the

summary that the students themselves built about the reading text.
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GET THE GIST (Paragraph 1

A WOMEN IS
TALKING
ABOUT SHE
DIDNT LIKE
HER NAME
WHEN SHE
WAS IN

Figure4.42. Thesystem saves groups created in previous stages and recall them in the wrap

up stage
4.3 Chapter summary

This chaptehasattempted to answer the research questiow canan application be designed
to scaffold studenésreading comprehesion on the tabletop computdi?as delineatéthe
conception and birttof a digital language learning platform for scdding ESL reading
comprehension.The design of the DCSR application involved design guidelines and
supervision from experts inoth Applied Linguistics and Human Computer Interaction. The

design went through multiple paper and digital prototypes.

The chapter reviesvhow the DCSR was designed to exploit affordances of bbth CSR
approach and the tabletop computer in order to provide scaffolding through digitallttools.
explainsin detail thetwo main types ofligital scaffolding tool managerial and material. The
manageribtools were designed to support the structureagdnzation of the digital reading
task; he material tools were designed to display teaching materials and piathngy
strategies (fixup strategies) and to enhance peer collaboration through cextésnsuch as
digital notes and groupinghedesign process and proceduaesl toolshave beeirllustrated,

where possibleyith snapshotand figure captions

An evaluation of the DCSR is included in the interview date Chapter fiveyia obtaining
st ud e n taboltthig ap@icaton Many themes emerged from the interview analydis
positive views about DCSR, (2)egative views about DCSRK3) a theme summarizing the
order of fixup straegies according to usefulness, and gdpgestions formprovng the

application.

One more point which is worth mentioning herdasv well the application workedduring
the mainstudy,DCSR and the tabletop computer worked very wétiwever, during the pilot

study, Snaglt, the screen recorder apjasnot able to save the video of the computer screen
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and gave an error message. Snaglt was tested twice aftbathogcurred, first with a 70
minute session and then with adinhute sessiorit was able to save tH&-minute session but
not the 70minute session. Thereforiéwas necessary to divide each session into two parts so

that Snaglt could record and save them in full.

Beforethe pilot study, I tried the DCSR applicationyself several timesl used to sit in the
iLab for hourgloing the readingctivity and going through all the stages of reading while trying
all the system toolsAll technical problems were reported to the programwedl before the

pilot study Snapshotsf these technical problenaseattached as AppendixX2.
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INVESTIGATING SCAFFOLDING DURING
COLLABORATIVE READING ON THE TABLETOP
COMPUTER

CHAPTER 5: DATA ANALYSIS AND
FINDINGS
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Chapter 5: Data Analysis and Findings

5.1 Introduction

It is important in this section to restate the argument as well as the research questtons and
indicatehow the data analyswill answerthem.Having answered the first research question

in Chapterd, this chapter will focus on the second and thirdaretequestions.

Research argument: This thesis argues that the tabletop assisted language learning
environment, as a wholedrning environment, can offacaffolding for studenésreading

comprehension.
ThesisQuestiont How cantabletop computers scaftbESL reading comphreensior?

The following research questions were posed to investigate the phenomena:

Research Questionl. How cana computer application be designed to scaffold stu@ents
reading comprehension on the tabletop computer?

Research Questior2. What are the user strategies and the system tools that could scaffold
studentsdé reading comprehension on the tabl
strategies and tod?s

Research Question3. What are the studer@t&xpeaienceswhen reading on the tabletop

computer?

5.2 Analysis of collaborative readingsessions

This section includes the data analysikich directly deals with research questibabove)
5.2.1 Analysis criteria

The data analysis ainte identify parts of the imractionthat provide evidencef assistance
gainedthroughthe interaction between learnem with andthrough the tabletop computer.
This analysis of collaborative reading comprehension on the tabletop congmasthrough

two main sages The first stageidentifies instances during which students use various
scaffoldingstrategies antbols tofidevelop a specific skill, grasp a particular concept or achieve
a particular level of understanding [or] goal they would not have been quite able to achieve o

their owrd (Panselinag Komis, 2009, pp. 8i788). As smallscale research, data cannot be
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representative for ESL studentiistances of scaffolding identified arBustrations of

scaffolding in accordance with Panselinas and Komis (2009) definitiazatibkling.

In the following extract, Lada does not know the widzdurageouswhile herpeers (Carl and
Dim) are more knowledgeab#boutthis word. In fact, they offer repetitiiisupport to ensure
understanding(Walsh, 2011, p. 64jhe same wagteadermight

Carl: [courageous]

Lada: [courageous]

Dim: you know courageousy

Lada: | dond@ know courageous

Carl: courageous jus@&Glkevhen you areé it
Dim: youdod é you are not scared

Carl: the opposite of scared [you can  then miang up

Dim: [yeah the opposite of scared]

Carl: you can face all the situations=

Dim: =yeah .. usually heroes are courageous=

Carl: =you are like a hero=

Lada: =ah, so that you err=

Dim: =for instance=

Lada: youhave for exampl edkihowl have to go, I don

Dim: for instance | say you Lada come on in the cemetery during the night
Lada: aal am going to say yes because | am courageous
Dim: yeah, if you go there alone

Lada: yes (.) [l am not afraid]

In the secondtage,the datas analysed agaito determinghe functions performed by the
scaffoldingstrategies antbols identified in the firsstage Scaffoldingstrategies antbolsare
categoized according to the six functions of Wood e&&a(196) framework and Lid®s (1991)

twelve component behaviours of adult mediating instructiaums, the data analysis examines

the dialogue and identifiegastances where learners or the system provide assistance during
collaborative reading. The data is exaedto identifythe scaffoldingstrategies antbols and

their functions when employed by learners to support their peers. This examination is not
restricted to the use tfetabletop computer (including the reading application) and its artefacts

only, but consides any other types dftrategies otools and even modes such as language,
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gestures, etd-igure5.1 provides an @rview of the scaffoldingtrategiesand system tools

identified in the data

Speaking &

Verbal strategies <

Reading &

User strategies |&

Joint verbal & non-verbal o
strategies

Explanation
Elaboration

Procedural instruction
Comprehension check

Definition/Explanation of
meaning

Responsetoclunks & Spelling
Feedback
Morphological form
Reading aloud peers notes
Reading aloud one's own note

Clarification of instructions

Pointing & commenting &

Help with grouping

Taxonomy of

Pointing without commenting

user strategies

Non-verbal strategies <

and system Definition/Explanation of
Fix-up strategies & meaning
tools for Response to clunks ©
scaffolding - Next strateqgy tool
reading Digital notes

comprehension
on the tabletop
computer

Add group tool
Grouping &
The group tool (Figure 4.23)

Input tool (keyboards)

Text area

Unknown word tool

System tools |

List of all unknown words
in personal space

List of private unknown
words in personal space

Read & select unknown words

Instructions <
Brainstorming: Write what you

know about the topic (example)

Scrolling buttons

Figure5.1. Taxonomy of user strategies and system tools

Scaffolding strategies and systenools. Following the microgenetic analysis, instances of
scaffolding strategies andools are identified through direct observationtbé data.iA
microgenetic analysis allows us to observe directly how students help each other during the
overt planning of L2 utterances atig outcome of theemultiple forces of help as they come

into contact, and interact, with each oth@onato 1994, p. 42This microgenetic analysis i
carriedoutfromthe sociocultural perspectiwehich recognizes the contribution that the whole
learning environmentir{ this case, thdabletopassisted learning environment) provides

learners withstrategies antbols to mediate studedieading comprehension.

77



Scaffolding functions.The study thatirst referred to scaffoldig functions ands considered
as a key reference staffoldingrelated studiesvas thatof Wood et al. (1976)Theseare the

observed funtions of the tutor as sources of scaffolding in their study:

1. Recruitment of interest in the task.

2. Reduction in degrees of freedom. This involves simplifying the task for
learners, for example bglecreasing the numbef steps required to
achieve the solwn.

3. Direction maintenance. This involvesdping learners motivated and in
the direction that helps them achieve the goal of the task.

4. Marking critical features. This involves giving emphasis or prominence
to critical and relevant features of the task.

5. Frustration control. This involves providing learners with a less stressful,
less threatening, and fasaving problersolving environment.

6. Demonstration. This function involves modelling solutions or
idealization of required acts to be performed ldtgrthe learners.
Demonstratiomay also involve help with incomplete answers so that the
learner will imitate back in similar problesolving tasks. (Wood et al.
1976, p. 98 (see Appendix 4or more details

These six functions offer learners motivationad acognitive support; the motivational
scaffolding functions are ceuitment, directiormaintenanceand frustration control, and the
cognitive scaffolding functions are reduction in degrees of freedom, markingldeatures

and demonstration (Bellanet al., 2013). This analysis considers tabledspisted reading
comprehensioas a whole learning environmeirtcluding mutuakssistancérom peersasa
sourceof scaffolding. This whole learning environment involves peers approaching each other,

sharing ideas and emnstructing ideas.

I n addition, Lidzos (1 @9aschemdovwbskrvedearceleamero ne nt
mediating behaviour, and to cateze learndrlearrer scaffolding behaviouséeAppendix 5.

The main reason for wusing t hisbssca$fatdmgfumetions| o n g
is to provide a more recent input for categorizing scaffolding functiongtiaaonf Wood et al.

(1976).

Codedfor the scaffoldingg u s er strat egi es 6 taastemdrdecfromthea f f o |

datadue to unavailability oain existing coding scheme. Four main codes, vestoategies
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joint verbal and noiverbalstrategis, nonverbalstrategis, and system toolsyere generated
(Figure 5.1) Eachstrategy otool with its substrategie®r subtools isexplained and illustrated

with examplesn the following sections
5.2.2 Verbal scaffolding strategies

Verbalstrategiesonsist dtwo strategiesspeaking and reading. Thpeaking category has the
following strategiesexplanation, elaboration, procedural instruction, comprehension check,
response to clunk@iving or explaining the meaning of a word, giving synonyms, and giving
antonyms) spellng, feedback, translatioand interpreting a morphological form. The reading

categoryhas wo f or ms: reading peersdé naoudes al oud
Speaking (S)

Speaking,as a language tool, took different forms: explanation, elaborapimtedural

instruction, comprehension check, and response to clunk.
Explanation

During cdlaborative reading studenspokein English as a meard social interaction and a
way to assistheir peers while performing the task. Speaking as a languagakestlifferent
forms; the first one igexplanation. In extract S1, Ladasireading a note she wrote on the
tabletop computer (séggure4.21 for illustration). Dim questi@iiwin goldd, but it isnot clear
whetherhe does not know the meaning or is quesng something else. However, it is evident
that Betadoesnot understand what Lada meant by writfivgn goldo in her note. In line 7,
Lada offes assistance to Dim and Beta and exgavhat she meant bjwin goldo (sharing of

experiences) with regatd the rest of the phrase sksaeadingin extract S1, line 1.
Extract S1

The system tooldirectly involved in this extracis the fidigital n o t éoel ddirection

maintenancelFigure 4.21).
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Lada: ={the sport news are more focus in speculation} {the win gold is the
most important} and [the society} ((reading notes)).
Dim: [win gol dy

~

Beta. what is ity

N o g kR~ e

Lada: it6s like you want only win the gold the gold medah@ringexperienc®

Line 1 shows that Lads peers were looking at her notes while she was reading them (see the
notes written by Lada in line 2). This shows their interaction with content on the tabletop

(direction maintenance) as walith what Lada was readiraut, thus nvolving severakenses.

In extract S2, Lada opsia note buts not sure whether to write a sentence or a question. Her
finodis like a tag questigiihaver@t wed? Dim is busy typing in his note (direction maintenance)
anddoesnot reply immediately (extract S2, line 3). In order fadha to achieve the task, she
hasto write a note (direction maintenance) so thatisheble to join the grouping session.
Although Dimdoesnot offer mmediate assistance, his hedjpmportant fo Lada. He explains

that she should not write a question but a note (sharing of experiences). A note in the task is
interpretedoy thestudentgo bea simple phrase or senteneg&ceptin the last stageyrap-up,

where they write questions and answerthadigital notes.
Extract S2

The system tootlirectly involved inscaffolding in this extract is thédigital notes tool

(direction maintenancd)igure4.21).
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Lada: but we have to do | imKledadslogkingast i on and
Dim and asking him))
(0.6)

Dim: no just write just notes just notgsharing experiengg

In extracts S1 and Sthe scaffolding function of directiomaintenance iachieved by the use

of the digitalnotes as a system tool. Digitabtes serve to keep studdiftscus on the goal of

the task by writing notes about what they already know about the reading topic. The scaffolding
function of sharing of experiences is achieved by thefpestplanation for clarification.
Sharing of expeences through explanation serves to pass the experience or thought of the
mediator to the learner (Lidz, 1991).

Elaboration

Elaboration is a spoken language tool of scaffolding.ne &, extract S3, Lada explawbat

she wrote irthenote that she reor the group in lines 1 and @bout winning gold medals in
sport competitions. In line 8, extract S3, Caldborategsharing of experience®n Ladas
expdanation by giving the example afgold medal likehosein the Olympics. In line 8 Carl
elabortesfurther(offering meaning) (Lidz1991)by providinga morespecific explanation of

a situationwherea gold medal is awarded. Digital notes are used to maintain direction towards

achieving the task goal.
Extract S3

The system tooldirectly involved in this extracis the i di gi t atbol (directioms 0

maintenance).

Lada: ={the sport news are more focus in speculationattregoldis the
most important and [the societyreading notes)).

Dim: [win gddy

Beta: what isity

Lada: itGs like you want only win the gold the gold medal

Carl: the the gold medal gold medal=

Lada: =yeah

Carl: The Olympic kinds if you are first you win the gold medal
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Procedural instruction

Procedural instruatin is deined as the type of instructidhat describgfihow to carry out the
task by explaining each steEiriksdottir & Catrambone, 2011, 50). An example ofa
pedagogical proceduis Scardamalia and Bereifer(1983, 1985cited in Pea, 2004, p. 428)
fiproceduralfacilitationo, as theycall it, which wasused as a technique to support students
writing activity. filnstructional scaffoldingis another term used by Applebee and Langer (1983)
to describe support for reading andliting activities. In extract S4, line 1, Carkigiving
procedural instructions (direction maintenance), by describindoandingon one of the most
important steps students should take to do the grouping task. His invitation (reotyiiorhis
pees to share thaleas they wrote in their notes is importamten carrying outhe grouping
stage tdimaintain goal orientatian(intentionality) (Lidz, 1991). However, #te samdime,

he announces that his nogeabout sport competitiphoping to findthe same idea written by
his peers as well; notes with the same or similar ideas will form a grougs @utihtion of
invitation and sharing adfleas encourage®eers to teleach othethe ideas they wrote in their
notes (lines 3 and 6, extract S4)idimvitation can be coded as a directive (Walsh, 2011); this

directive is unique in that it can be for the benefit of both speaidaddressee.

In line 7, Beta is pointing at her note and Carl is makiingct contact with the bdetop surface
where tle note is located. Ha ichecking Bei& note to see if her noteight fit into a group

with his own note about competition in sport.
Extract S4:

The system toallirectly involved in this extrags digital notegdirection maintenance).

1 Carl: So any ideas about the competitive the competitive in sport, someone

2 think that sport is very competitivey
3 Beta: yes

4. Carl: do you have some ((Carl is looking at Betaote and Beta is pointing

5 at her note))

6 Beta: the{ sports worl d i $snatthesargei ng} é or no,
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Extract S5:
The system tools directly involved in this extract are

1 Thendigital notegtool (direction maintenance).

1 Thefadd grouptool (direction maintenance, recruitment).

1 Dim: ok lets start reading ((procedural instructiovitation))

2: |

3: ((While Dim was inviting his peers to read the notes they wrote, Beta

4. touched the groupingd in the middle of the scregh.

5: Lada: gr oupé. one ( ( s breup mamesin therspateipnovidedt h e
6: by the system))

7 Dim: yeah

8: Beta: yes

In extract S5, line 2, students are supposed to read the notes they wrotenoefageonto a
more challenging stag&hich is putting these notes into growgisgringa single idea. Beta
d o e svaitdotr them to read the notes laatsupon Dins instruction (direction maintenance,
recruitment, intentionality) to do the readingdningonefurtherstep touching the group tool
in order to start the first grpu Beta openan empty group in order to drag similar notestto

The design can allow students to open the group first or read the notes.
Extract S6:
The system tools directly involved in this extract are

1 Thefdigital notestool (direction maintenance).
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1 Thefaddgroumtool (direction maintenance, recruitment).

1 Car: andéanybody haséhas written about [ ki
2 invitation))

3 Beta: [ maybe this oneé((ina
4 Carl: yeah this is possible

5: Lada: lthinkthisi s éer éi s @osalh,danse the kids but
6 somebody tell you, you have to do this, you are like alert and if you are

7 young you can do something. You can eer

8 Carl: Yes they they have |ike aéa kind of |
9 Lada: =yes

10: Carl: ok but we
11: Lada: ah no ah no
12: Carl: Ok group 3, and your s e-inMtaiongey ((proc

13: Beta: ldond knowébecause | think they are thi
14: just specific [experiment
15: Lada: [so here

16:; Carl: Ok its done.
17: Beta: Yes
18: Carl: Ok

In extract S6, two examples of procedural instructicenrs be founddirection maintenare;
recruitment, intentionality)n lines 1 and 12. In line 1, Carl asit anyone wrote abouthildren
with regard to the topic. His intgtion encouragestudents to look through their notasd
initiatesa discussion abouwhat is similar and what is natis forms one of the procedures
leading to completion dhecollaborative reading tasknllinel2Carl givesanother procedural
instruction to his peers. Theyainvited to forma third group after they decide what notes a

supposed to be in one group.
Comprehension check

A Comprehension check is a way to assess how well their ppdesstand a concept before
moving to another part of the tagkrection maintenance, task regulation, frustration control,
intentionality). In the extract belowhe picture in line 1 shows thenknown wordtool that
displays the wordthe students do n&ahow. The word undeconsiderationficourageous for
instance, is showm the uppeileft corner of the tool (see picture in line 1 below). To check
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Lad&s understanding ofhe meaning of the worikcourageouy Dim asks her (line 4) if she
knows the meang. His questions triggered by théUnknown Wora tool thatdisplaysthe
word as unknown among the list of other unknown ones. The figordageousis the third to
be processed by the systeand forwhich five fix-up strategiesra lateroffered. Ladaadmits
the gap in her lexical knowledge@om. From lines 7 to 20, Dim and Cary to help Lada fill

her lexical gap.
Extract S7
The system tools directly involved in this extract are

9 Thefitext areatool (direction maintenance).
1 The funknown wor@ tool (recruitment, reduction in degree of freedom,
marking critical features).

9 List of all (public) unknown words in personal space (marking critical features)

(Figure 4.31).
FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...
1
2: Carl: [courageous]
3: Lada: [courageoug] ((Both are reading from the rEen))
4: Dim: you know courageous®assessing Lads knowledge about the word
5: ficourageouy)
6: Lada: |d o rkidotv courageous
7 Car. courageous jus@Glkevhen you areé it
8: Dim: youdot é you are not scared
9: Carl: the opposite ocared [you can then many]face up
10: Dim: [yeah the opposite of scared]
11: Carl:  you can face all the situations=
12: Dim: =yeah .. usually heroes are courageous=
13: Carl: =you are like a hero=
14: Lada: =ah, so that you err=
15: Dim: =for instance=
16: Lada: you have for exampdkeowée | have to go,
17: Dim: for instance | say you Lada come on in the cemetery during the night
18: Lada: aa | am going to say yes because | am courageous
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19 Dim: yeah, if you go there alone

20: Lada: yes (.) | am not afraid
Response to clunks (verbal response)

The data showhat response to clunks has taken three forms: githegr explaining the
meaning of a word, giving synonyms, and giving antonyofiering meaning). The first and
second extrastbelowoffer examples othe use of definitions and explanation of meanamgl
a spoken language tool for scaffolding.

Definition/Explanation
Extract S8: Explanation of meaning (offering meaning)
The systentools directly involved in this extract are

Instructiong( Read and select unknown wodd§recruitment)
fiTextarea tool (recruitment)

List of private unknown words in personal space (marking critical features)

‘ n |‘(easing
matters
stuck
e by my family, who has always ‘to
3 called me Delana.” In time, |the

called Dee ever since, except

1: b} Pence came to terms with her |terms ((Everybody was reading the
2: text for clunks. Dim initiated the talk about thagunko ficame into termy)
3: Dim: But er er {in time Pence come came to terms}

4:
= \‘

— > | teasing
5 \ 2 terms
6: Di m: Likeéthey are said, she accepted
7 Carl: Yes, yotknow what [thali s, s @ ba@py With her name.
8: Beta: [Yes]
9: Lada Yes
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10: Carl: {in time Pence came to terms with her nai@ajne to terms is being
11: faced maybe, or éjust happy or she has
12: Lada: Yes. Camw t-

Inlines 1, 2, ad 3 in the extract above, Dira reading his text in theink and clunkstage for
words or ideas hd o e skmo@.tAccording to the conversatioiicame to terntscreatesa
lexical gap for Lad&ut not for Dim. Dim and Carlra tryingto explain the meaning (offering
meaning) officame into terntsfor Lada in lines 6, 7, antl0. Betg in lines 4 and 5, habe

same phrase listed in henrivate list of unknown word&ee Line 5).
Extract S9: Explanation of meaning
The system tools dirélg involved in this extract are

1 Instructiong Read and select unknown wood¥recritment)

1 ftext areatool (recruitment)

CLICK & CLUNK (Paragraph 1) - Read and select unknown words...
display

display many of the classical
qualities of heroes. And sports
allow us to witness acts that
can truly be described as
courageous thrilling beautiful
" | and even noble. In an

Dim: witness(.) to to wit.. to wit.. towitnessis being err.. to see like=

Carl:  =witness [ifyou ]

Dim: [the crime] the witness are who will SE®im knows
the meaning but not sure))

Carl: if you (.) if you see something committing err a crime=

Dim: =ok ok ok

Carl:  you are the witness

Dim: ok ok ok

© O N o g R DR

In line 2 ofthe extact above, Dimd explaining the meaningut not with the aimof helping
anyone. Hed reading the worflwitnes® aloud according to his own lexical information about
the word heexplairsits meaning in lines 2 and 4ffering meaning). However, he mot sure
about the meaning he is explaining. Carl contribtwethe explanation of the meaninglip

adding further clarificatiom lines 3, 6, and 8 (offering meaning).
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Extract S10: Offering antonyrrrelated vocab help

The system tools directly involved in this extract are

1 Instructiong W@se fix-up strategies to understand wardgecruitment)

1 Thefunknown wora tool (Figure4.31) (recruitment, reduction in degree of freedom,

marking critical features)

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

.

2: Carl:  [courageous]

3: Lada: [courageous]

4: Dim: you know courageousy

5 Lada: | don& know courageous

6: Carl: courageous |jus&lkevhen you areé it
7 Dim: youdort €é you are not scared

8: Carl: the opposite of scared [you can then mag tip

9: Dim: [yeah the opposite of scared]

This extract shows anath scaffolding tool that becomes evideshiring tabletogbased

collabordive reading. Students here w@onyms as a language tool to fill their @éézxical

gars (offering meaning) and help to understahd meaning of unknown words. Through his

comprehension check in line 4, Difimds out that Lada does not know the meaning of

ficourageouy as she adnstin line 5. In line7 Dim useghe antonym ofhe word to clarify its

meaning fother (offering meaning).
Extract S11: Offering Synonym

The system tools directly involved in this extract are

T I nst r uldse fixapssatedids to understand wardgecruitment)

1 Thefiunknown woratool (recruitmentreduction in degree of freedom, marking critical

features).

9 Use of the first fixup strategydisplayof the sentence with unknown workidure4.32)

(offering meaning, frustration control, demonstration, marking critical features).

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...




Lada: {truly be describe] ™ s s
Carl: truly is like really((offering possible synonyr)
Dim: yeah

Beta: really?

Dim: thats right

Giving synonyms (offering meaning) is another language aldaffy tool that the data show.

In line 3 Carl givesthe synonymfireallyo for fitrulyo. Dim confirmsCariés contribution in two

places lfnes 4 and 6). In line 2 Lada reading the first fbup strategyin which the system
extracts the sentence with the unknown word from the text and displays it t hes st ud

personal spa¢so that the meaninganbe guessed from the context of gentence.
Spelling
Extract S12:

The system tool directly involved in this extracfiisl i g i t &irectionontaiatenance).

(0.8)
Beta: trampus: ((Looking at Carl and trying to guess the wéitchmpd and

seek his help))
Carl: tramp
Beta: tramp-
Carl: tramp
Beta: ((inaudible))
Carl:  tramp, tr-am-p ((giving spelling to help for pronunciation))

© o N gk~ whR

In the extract above, Beis writing a note (line 1). She paudes 0.8 seconds before writing
fitramm, thenlooks at Carl and incorrectly pronounceke wordfitramp with a question
intonation (see line 3). In the same linet&pronouncethe wordaloud butfails to pronoune
fitrampd correctly.Her incorrect pronunciation caugearl! to offer help and give her the correct
pronunciation in line prepeatedine 7. In line 9he givesthe spelling as a scaffolding tool to

help Beta to pronounce and write the wiirdmpm in a carect way (marking critical features).
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Extract S13:
The system tools directly involved in this extract are

1 Instructions Brainstormin@ fWrite what you already know about the tapit
(recruiting)

1 MDigitaln o t (gisecion maintenance).

BRAINSTORMING - Write what you already know about the topic.

Beta: Can you spell it?

1

2: Beta: What is the name in English is for esfuerzo ((Spanish word))?
3: Dim: Effort=

4: Carl: =Effort

5:

6:

Carl: er r -6-EO-R-T

7: ((Beta wrote the wordieffortd

8: according to the spelling given by Dim))
9: Beta: Effort.
10: Carl:  Yeah.

In the above extract, studente avriting noteson what they already know abbthe reading
topic. Beta want$o write fieffortd but doesnot know the English word fat. Her peers able
to speak Spanistso she askisim if he knowsthe English word fofiesfuerza to put it in her

note (marking critical features and offering meaning).
Feedback

Extract S14: Positive

The system tools directly involved in this extract are

T | nst r uldse fixaprssatedigs to understand wardgecruitment)
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9 Thefiunknown woratool (recruitment, reduction in degree of freedom, marking critical

© g » w NP

features).

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

courageous

Carl:  [courageous]

Lada: [courageous]

Dim: you know courageous
Lada: | don& know courageous

Dim: forinstance | sayou Lada come on in the cemetery during the night

Lada: ah | am going to say yes because | am courageous

Dim: yeah, if you go there aloriositive feedback))

In line 8, Dimgivesimplicit postive feedback to Lada; he meahat if shegoesto the cemetery

aloneat night, shes courageous. Hgives helpositive feedback that indicatdsat sheknows

the correct meaning of the wofdourageous , highliglsting what is important to notice

(Lidz, 1991).

Extract S15: Corrective

The tooldirectly involved in this extract ithe use of thesecondix-up strategydisplayof the

sentences before and after the one with the unknown vocapplasythat sentenog-igure

4.33) (offering meaning, frustration control, demonstration, markingariteatures).

Beta: ah.. what is this? ((pointing at th& #ix-up strategy))

FIX-UP (Paragraph 1) -

On the surface at least athietes display many of the classical qualities of heraes,
And sports allow us to witness acts that can truly be described as courageous thrilling
beautiful and even noble
In an increasingly complicated world sports is still an area in which we can regularly

witness a certain kind of greatness

Dim: {on the surface at least athletes displéyHisplayo was pronounced as
fdisplac®))
Carl:  display ((correcting Dirfs pronunciation)) ((corrective feedback:

correcting pronunciation))

91



In line 5 in the extract above, Cagilvesan instant correcteyfeedback to Dim who pronounces
fidisplayo asfdisplac®. According to Lidz(1991), Carl is highlighting whait is importarn to
notice (offeringmeaning). Dim$ readindhints ona digital fix-up strategyExtract S15Jines
3, 4,5) designed to scaffold text comprehension. In theaekbelow, Carl again corredsma

pronunciationthis timefor the wordfbystandergthatDim pronounced aBbeestandets
Extract S16:
The system tools directly involved in this extract are

1 Instructiong Read and select unknown wofi§ecruiting)
1 Thefiext areatool (recruiting)

9 List of private unknown words in personal spé&oarking critical features)

CLICK & CLUNK (Paragraph 1) - Read and select unknown words...

| = I ‘ R Hbystanders

olds in a room. The adult told
/ . some children she was leavina

Dim: fibystanderd((pronounced aBbeestandet) maybe that is people
thats € . st ol eét hi ngs?

Beta: ((laughing))

Carl: ok fibystanders((Corrective feedback: correcting pronunciation))

This extractoffers another example of corrective ddback. Carl in line 5 correcBimé
pronunciation (line 2) ofibystanderd Carl again is contributing to the understanding of

meaning by highlighting correct pronunciation as an important thing to notice.
Translation

Extract S17:

The system tools directly involved in this extract are

1 Instructiong Bse fix-up strategies to understand wardgecruitment)
1 Thefiunknown woratool (recruitment, reduction in degree of freedom, marking critical

features).

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

courageous




2: Dim: you know courageousy

3: Lada: | don& know courageous

4: Beta: but itGs the same in Spanish | think
Carl: yeah [Spanish it is ] the same
Dim: [yeah in er in er in] in Italian

((giving a translatn from L1))
Extract S18:
The system tools directly involved in this extract are

1 Instructiong \Write what you already know about the tapifrecruitment)

1 ADigital note® (recruitment)

BRAINSTORMING - Write what you already know about the topic.

Beta: Can you spell it?

1

2: Beta: What is the name in English is for esfue(g®panish word))?
3: Dim: Effort=

4: Carl: =Effort

5:

6:

Carl: er r -6-EO-R-T

7. ((Beta wrote the wordefforto

according to the spelling given by Dim))
Beta: Effort.
10: Carl:  Yeah.

Translation $ a spoken séfalding tool that learners useghile explaining themeanings of
clunks (offering meaning). Ithe first extract, Dim providea translation tool to scaffold

studentéconstruction of meaning (Extract,line 6) with regard to the woritourageous In
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the seond extract Dim and Carl offsimultaneous$elpto Beta; they offehelpconsecutively

in lines 3 and 4.
Morphological form
Extract S19:

The system tool directly involved in this extracttise fifth fix-up strategy:the builtin

dictionary(offering meaning, frustration control, demonstration, marking critical features).

FIX-UP (Paragraph 2) - Use Fixup strategies to understand words...

SELFLESSNESS

unselfishness; not selfish; having concern for others and little or no concern for oneself
especially with regard to fame, money, etc. Adjective: selfless

Dim: fiselflessnedsis like unselfishness

Carl: like selfness is like selfish,Gt the maybe

Dim: or unselfishness is the oppositare the same this and this or Aot
Beta: yes

Carl: yes becausBesis like Aiuno ((explaining the meaning of morpheme))

Dim: oh, yeah yeah yeah

Extract S20:

CLICK & CLUNK (Paragraph 1) - Read and select unknown words...

{ “desire
| |truly
allow us to witness acts that |ypyilling
can truly be described as

courageous thrilling beautiful

and even noble. In an

increasingly complicated

world sports is still an area in

which we can regularly witness

a certain kind of greatness.

[END OF SECTION 1]

1 ((Beta listedftrulyd as an unknown word))

‘ = H L | display
| B

allow us to witness acts that

can truly be desc a
courageous thrilling beautiful
and even noble. In an
increasingly complicated
world sports is still an area in
which we can regularly witness
a certain kind of greatness.
[END OF SECTION 1]

((Lada listedftrulyd as an unknown word))
Lada: truly is like (0.2) is is from tru€(referring to the root of a worll)
Dim: [yeah] [itts from true]

Carl: [yeah]

Lada: [the adverb]the adverb ((referring to the adverb thdtllyay)

Beta: ah .. OK.

e S
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Another type of spoken scaffoldgn tool revealed throughthe data is related to the
morphological form of the unknowword. In line 6 of extract S19, Car$ iexplaining the
meaning offles® as fiuno, in order to clarify the meaning of the wofdelflessnegsthat
containsthe morphemdiess. Carl is marking critical features (hefées®) of the word
fiselflessnegsthat helps his peers to understand the meaning.

In the second extract, the target vadaby, that studentsra trying to construct meanirigr, is
fitrulyo. Beta (line 1 of the second extract) and Lada @ref the second extract) liétrulyo
among the words they hapeoblens with. Lada refergo the rooffitrued of the wordfitrulyo to
try to determindts mearing. Both Dim and Carl confirm her statemamid agre¢hat fitrulyo

comesfrom fitrueo.
Reading (R)

The data show reading & scaffolding tool. This tothkestwo forms: (1) Reading pedmsotes

aloud and (2yeadingon&s own notes aloud.

1 Reading peefmotes aloud
Extract R1:

The system tool directly involved in this extracfiigl i g i t é&irectiorontaiatenance)

1 Beta: {sport can show some ., ((Beta is reading
Carlés note)) (reading aloud peérote from the screeh)

Carl: no, no, sorry, so sorry@notits t hi s é

GR2
SOMETIMES PEOPLE IS

NOT FAIR AND THEY
DO TRAMPS

SOME AHTLETE
BEHAVE BADLY

NEW RULES FOR
CONTROLING
PROFESSIONALS SPORT

((Carl removed the note and put another one that reads

fisometimes people is not fair and they do trab))ps
Reading onés own notes aloud

Extract R2:
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The system tool directly involved in this extracfiigl i g ote® &irection mainénance)

1 Dim: {The relation between people and their own names, like if they accept
2: it if it causes problems to theiFosauson

3: Beta: {Some people dai like his name for different reasonléf,&:& B

4. Carl: We can do like a group here.

5: Beta: ((Spanish)

6: Dim: More or less is people that is not happy with their names so.

7. Beta: Yes we [can] put in the same no?

8: Lada: [True]

9: Dim: Yeah. What you think, that yours, your opinion is, your opinion fits

10: better with our..

11: Carl: Yeah,yeahbecausést | i ke the relation between
12: Dim: Ok.

In the first extract md duringthe grouping task, Betasireading Caé note from the tabletop
screenthe note is already iagroup. Her readingrawshis attention to the netagain andhe
hasanother look ait. Hedecideghat the notés not suitable for the idea they want to make the
group for, and he removésrom the group and dragsother onén instead.

The second extracshowsexamples of students reading their omaies and how this reading
helps other students to put notesgroups. For instance, in line 4 Caglable to discover that

the notes read by Dim and Beta are similar and siuvanelea. He also noticekat his note

SOME PEOPLE WHO

HAS DECIDED CHANGE

THEIR NAMES BECAUSE
( THEY WERE NOT

wewmes | ) Share@ thatsame idea. Thus, maig agroup of three similar notes ipossible.
Reading notesvhether the own or ther peer$® allows students to share experiences (Lidz
1991),andideas, and make their thoughts and ideas exteedadnd visible to others.

Figure 5.2below summariesverbal scaffoldingstrategiesdentified in the d&a. Figure 5.3
illustratesscaffolding functions ofhese strategiesccordingto widely quoted schemes in the

literature of scaffolding.
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Speaking ©

User strategies

. | Verbal strategies |o

Reading ©

Explanation
Elaboration
Procedural instruction
Comprehension check

Definition/Explanation of
meaning

Spellin
Responsetoclunks & P g
Feedback
Morphological form
Reading aloud peers notes

Reading aloud one's own note

Figure5.2. Verhal strategies
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Explanation
e

Transmifting
information for
shared
understanding

Elaboration

(=]

Transmitting
information for
shared
understanding

Offering
meaning

Procedural instruction

Recruitment

(=]

Direction
maintenance

Scaffolding
functions of verbal
strategies

=)

Speaking

5]

Comprehension check Response to clunks

(<) (=]
Intentionality Task Direction Frustration Intentionality Definition/ Spelling  Feedback
regulation  maintenance control Explanation =) =)
of meaning
(=] . .
Marking Meaning
critical  Highlighting
Offering features whatis
meaning important fo
notice

Morphological
form

[=]

Marking
critical
features

Reading

Reading
aloud
peers
notes

=]

Sharing of
ideas
(externalization
of thinking)

Reading
aloud
one's own
note
=]

Sharing of
ideas
(externalization
of thinking)

Figure5.3. Scaffolding functions ofrerbal strategies
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5.2.3

Joint verbal and non-verbal strategies

Pointing and Commenting (PC)

Extract PC1:Clarifying Instructions

The system tools directly involved in this extract are

I nst r uBrdinstormirsy: Wrife what you already know about the togiecruiting)

fiDigital n o t (@isection maintenance)

fiNewn o t(diréction maintenance, recruiting)

1:

© N o a B

10:

11:

Carl: Itis just we have to write what we already know about this world, not,

ités not like a summare, ités what you already know, ¢kCarl was

pointing at the instructions on the screen))

Dim: ah, [about the topic, ah OK glah youdre right]

Carl: [inaudible.. what you already] know about the topic
so.

Dim: mmh yeah (0.7)

THE VALUES TO
FOLLOW TO BECAME A
GRAT ATHLETE ARE
NOT THE SAME ONES
10 BECAME & GOOL
PERSON

Dim: ok (.) so, can delete (.) all of thi@his=the note he wrote in line 9))

~a SpORAT
£ MAGAZINES TALK A
\!'-“"‘..':‘:b Lot AROUT [eln e
& ¥ THAT INVOLYE
& ATHLETE

This extract igaken from drainstorming stage where students supposed to write what they

already kow about the topic. In line$ 4, Carl s clarifying instructions (recruitment, marking

critical features, direction maintenance) using spoken language accompéhi@dinting in

order to emphasze the goal of the instructions. As shownline 4, Beta and Ladae&looking

99



at the instructionsotwhich Carl is pointing. Dimsilooking at Cais face while helarifiesthe
instructions. Cafs pointing and cmmentingon the instructions makDim think about the
instructions again andkecidethat he should change the note he has wriHergoedack to the

note he already wrote (see line 9), arrdestwo notes instead (see line 11).
Extract PC2: Help ingrouping notes
The system tool directly involved in this extraced i fig i t a(tirectiom Margenance)

1 Lada: |think {the athletes of nowadays are machines} and yours

> ] ((Lada is pointing at Befa notes while speaking))

2:

3:

4. Carl: and {the worldsports is very competitive}
5: Dim: yeah=

6: Lada: =yes

In this extract and in the extract below, the simultaneoa®ixgerbal and nemerbal strategies

is exemplified by pointing at peénsotes and commenting in order to offer support to complete
the grouping task (recruitment, marking critical features, direction maintenance). In line 1 of
the first extract, Lada simultaneously uspsintingand commenting ascaffoldingstrategies

to put notes in groups according to their similasi and difference Lada meanisy fiyourin

line 1 that her note arfel e t reot@ sould match.

In the second group below, scaffolding through pointing and commestieigployed again
for grouping notes (recruitment, marking critical features,ctima maintenance). Cgpoints

at the empty group after Lada redudr noteand other students read their notes as well. At the
same times hepoints,he urged his peers to start making the fyretup out of the notes they

haveso far. Thdirst empty grougs ready toreceivenotes (see line 3).
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Extract PC3: Help inGrouping Notes
The system tools directly involved in this extract are

1 ADigital n o t (glikecion maintenance)
1 The AGroup tool (Figure 4.23) (recruitment, marking critical features, direction

maintenance)

1 Lada: and {the win gold is the most important}=
2: L) « /1 ((Carlwas also pointing at the empty group))
3 Carl:  =the first group
4: Lada: | think
5: Dim: yeah
6: ((Lada dragged two of her notes to the group))
7 ((Then Carl dragged hisote to the group))
User strategies o Jomnt vesm'érzlte&g?:sn-vemal o~ Pointing & commenting & 3::::::Z:H$MOHS

Figure5.4. Joint verbal and nonverbal scaffolding strategies

Scaffolding functions of joint
verbal & non-verbal strategies

[=]

| Pointing and commenting |
=}

Clarification of instructions Help with grouping
& e

Recruitment Marking critical features Direction maintenance Recruitment Marking critical features Direction maintenance

Figure5.5. Scaffolding functions of joint verbal and naerbalstrategies
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5.2.4 Non-verbal strategies

Pointing without commenting (PnC)

Extract PnC1: Help in grouping notes

The system tools directly involved in this extract are

1 ADigital n o t (glikecion maintenance)

1 Thed g r o u freécruitmert, Imarking criticdeatures, direction maintenance)

1: Dim: {People especially in big cities work very fast work anddltake care
2: about other people}
3: Carl:  Yes

o

Beta: {The following reactions in a specific situations, experiments with

people ina specific situation}

In this extract, Carls helping Dim to do grouping after all the four studdraseread their
notesaloud. After Dim finisheseading his note to the group, Carl psiat Dim& note to non
verbally indicate that Dim should stamogiping by dragging the note to the empty group they
have made (line 4) (recruitment, marking critical features, direction maintenance). Both Dim
and Carl drag their notes to the group (line 5). @agésture (i.e., pointing) helpo expedie

the groupiig sessionn the stage theyra at.
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Extract PnC2: Help in grouping notes
The system tools directly involved in this extract are

1 MDigitaln o t (giecion maintenance)

1 Thed g r o u grécruitmeerd, Imarking critical features, direction maintenance)

1 Lada: {There are lots of strange names and parenté dealise about the

2: jokes in the school}

((Carl is pointing at his notéooking
4: at Lada to indicate that her note agrees with his))

5: Lada: {and now this is typical name your child likefamous person}

Extract PnC2 showanotherexample where pointing ihelpful in the groupingession. In this
example, Ladasireading her note for the group so that they know what heisweut. The
screenshot in line 3 shows Carl pointing at hiserend looking at Laddo indicate that the

note shed reading is similar to his, and thatsipossible now to make a group.

Extract PnC3: Help in grouping notes

The system tool directly i ndrectionmaihteniage) t hi s €
1 Carl:  Ok. Ok, I think the comment will talk about {some people who has
2: decide change their name because they were not happy with them}.
3: {How some names determinate a life}
4. Lada: OKk. {Psychology advice of character of people dependh®@names}
5:
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10:
11:
12:
13:
14:
15:

HOW SOME NAMES
DETERMINATE A LIFE

((pointing and dragging a note without commenting))

Lada: and {the children behaviour is different because of their names}

Carl:  Ités the sam* ((pointsand commers)

Lada: Yes.

Dim: {The relation between people and their own names, like if they accept
it if it causes problems to them}

Beta: {Some people daih like his name for different reasons}

Carl: We can do like a group here.

Extract PnC3 also shows how pointing waitih talking @n offer scaffolding. Carl heaksdats

reading of her note line 4. In line 5 he checkser note and then h@wn, to seeif theyare

similar or not.

Pointing without

User strategies o | Non-verbal strategies | commenting

Figure5.6. Non-verbalstrategies
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Scaffolding functions of
non-verbal (user) strategies

e

Pointing without
commenting

e

Recruitment Marking critical features Direction maintenance

Figure5.7. Scaffolding functions of notverbal(user)strategies

5.2.5 System/technical tools

In theprevious extracts, studerare seemaking use of a variety of system tools such as digital
notes, grouping tools (group tool, add group), text area tool, unknown word toaf list
unknown words, and instructionBheir use of fixup strateges is discussed in thextsection.

Fix-up strategiesas system tools: response to clunks

In thefollowing extract, students makuse of fixup strategy tools as system tools in order to
help them get the meaning of the wdinystanderd They go through the following tools:
unknown word (recruitment, redimh in degree of freedom, marking critical features), next
strategy(recruitment), and the five fiup strategiesvhich have the scaffolding functions of
offering meaning, frustration control, demonstratiang marking critical features. In lines 1

2, Lachd o e &now the meaning of the woritbystanderdand ask her peers about it. No one
gives her an answer @ able to give aanswer. Carl, in line 4, calfsr thenext strategyool
(recruitment) (se line 6). Dim responds immediately and toudhestool in order to receive
help from the system. Dinakesthe lead in moving fronone fix-up strategy to anothergh
rushesto reach the dictionary without spending time guessing the meaning via otgr fix

strategies.
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Extract FUS:

FIX-UP (Paragraph 1) - Use Fixup strategies to understand words...

| ) | bystanders
¥ | || rushing

Il
that happened. She said |

nothing to others. After she

1 left, the children heard what
2: Lada: fibystandedy ou knowy
3: Dim: ah bystanders
4. Carl: fbystandergnext strategy
5:
bystanders
" ((Dim touched théNext strategy tool
so that the system would start the firstdig strategy))
B Beivseanivanmion e B ((2*fix -up strategy (FUS)))

Dim: {in a study..} umm ok ((Dim is reading the first fixp)) ((This fixup
10: strategy was displayed only for 4 seconds.))
11: ((Dim touched théNext Strategg tool again
12: for thesecondstrategy to offer help for the unknown wdildlystanders))
13 AR hw‘mdm".;:::(:‘r::: "‘:L:::g:;::xnce: L ((zﬂd FUS D|Sp|ayed for 4 Seconds))
14: Lada: Can you stop here
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15:

16:
17:

18:
19:
20:
21:
22:

23:
24:

25:

26:

27:
28:

(Dim touch thefiNext Strateggtool for
the third strategy))

Can the word be broken up into prefix, suffix and root? for example:
UNREBUILDABLE

can be split into
UN = not
RE = again

ALt ot ((3UFUS))
Dim: Ah sorry=
Lada: =[ah
Carl:  [ités ok, it ok.
Beta: [no, no G ok.

((Dim again touchdfiNext Strategg for the

fourth strategy))

Can the word be broken up into smaller words that you already know, for example:
RELATIVELY

Can be broken into:
Relate

it ((4" FUS displayed for 1 sec))

((Dim touchediNext Strategy for the fifth strategy))

BYSTANDERS

plural of Bystandés!; Iokes viewas, watchar, witness ((5th EU S))

Carl: Ok {bystanders plural of bystander, looker, viewer, watcher, witness}
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29:
30:
31:

Ok.

Lada: ah soéwas something. ééerrésomeone

street?

Definition/Explanation of
Fix-up strategies o meaning

Response to clunks [
Digital notes

Add group tool

@l@ The group tool (Figure
4.23)

Input tool (keyboards)
Text area

Next strategy tool

[ Unknown word tool

System tools
[ List of all unknown words

[0]

‘ in personal space

[ List of private unknown
‘ words in personal space

Read & select unknown
words

Instructions | . . .
{:| Brainstorming: Write what

you know about the topic

(example)
Scrolling buttons

Figure5.8. System/technical tools involved in scaffolding
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Scaffolding functions of
system tools

Definition/Explanation of

Fix-up strategies < meaning

I Response to clunks |@

Next strategy tool © Recruitment

Digital notes |o Direction maintenance
Recruitment

Add group tool &
Direction maintenance

Grouping (&

Recruitment

The grDUE ;(;())I (Flgure [S] Direction maintenance

Marking critical features

Ilnput tool (keyboards) ‘@ Recruitment

Textarea |o Recruitment

Recruitment

Reduction in degree of
freedom

Unknown word tool |&

Marking critical features

List of all unknown words o

_ Marking critical features
in personal space

List of private unknown

i Marking critical features
words in personal space

Read & select unknown
words e

Recruitment

Instructions |@ . . .
{:I Brainstorming: Write what
you know about the topic o~ Recruiiment
(example)
Recruitment

Scrolling buttons |&

Offering meaning
Frustration control
Demonstration

Marking critical features

Figure5.9. Scaffolding functions of system/technical tools

5.3 Analysis of Student Interviews

In order to triangulate the data sources for the current studyocasted further light on

scaffolding behaviour in the tablet@gsisted language learning environment, it ivgmrtant

to obtain studenfssziews about this learning environment and to hear their soitth regard

to the nature ofhe assistance they reiged or performed. The students interviewed wbee

samefour studentsvhose interaction was analysed abodethe time of interview, ey were

studying English as a second language in one of the Etgtlighage institutes in England.

The interviews saght to find out about three main predefined themes or related issues with

regard to scaffolding during collatagion on the tabletop computengtquestions were divided

into categories corresponding to thésemesThe firstsetasked about studedtgews about

the readingprogrammegDCSR), thesecondsetwas related tgroup discussion, and the third

was about the tabletop computirany themes emerged based on the thematic anafythie

studenté views. Thereading programmset presentedhree therasthat emergedirom the
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interview analysis, botpositive and negative views abdSRand a theme summarizing the
order of fixup strategies according to usefulness. Jioeip discussioset includedwo themes
thatemergedrom the analysis ofheinterviews: individual text comprehension strategies and
group text comprehension strategies. Tiabletop computer seprovided two themes:
advantages and disadvantages of the tabletop compufeurth group of themesvolved

suggestiongor improvingthe programmgDCSR) Details of each grou@reprovidedbelow.
5.3.1 Emerging themes related to the reading programme (DCSR)
5.3.1.1 Positive views about DES

Analysis indicatd that students had positive views about the regolingrammeThey viewed

the DCSR as helpfuh the following ways:
1 DCSR changed the way students read:

When | asked students if the reading programme had changed the way theéyppeadlix 6,

lines 291294), positive views were revealed:

P3: Al ast Thursday | wa ssessiemardil tnegl todothma g a z
met hod just read a paragraph and keep 1in

P3:yeah | tried ité Me: didithelpy ou?Di d you find it helpf
you can under st aiSeée Apgemdix énasiBl980) ¢é et c .

This student tried the reading programme metiadi found it helpful

P4: For example, read the paragraph for paragraph separate and trying to
understand paragraph. Mark the words that | @dmow whais meaning.

Unlike herearlier reading methothis studenfocused orparagraphs and themain ideas and

found it useful.
1 It enhanced understanding of paragraphs

DCSR is seen as helping the students understand the paragraph content by encouraging them

to read the same paragraph several twidsn the reading task

P3: Thismethod is good to remind because you are, we can say, you are insisting
on the same paragraph once, and twice and three times. So in the end, you are
able to remind a lot of things, and understand more things than in the first time.
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1 It enhanced retentiaof vocabulary

P4: For me, yes, because | study some words @& doow, | study, if you do or
you speak or do a sentences with this vocabulary, in terms of writingd don
know, you use.

P2: you will keep in mind..@ easier to remmaber, to keep in the mind

These sidents talkdabout how the use of défent techniques such as praaotisspeaking the

new word,using it in sentenceand using it in writingenhanced retention aew vocabulary.
1 It helped to understand the text

P1: I think that its other method to do the reading, one more. BsiDi | think,
because you go step by step, and read paragraph for paragraph. So | think that
ités good becausedt easy to understand the text.

1 It supported thinking skills

Studentépositive views about DCSR wealsorelatedto thinking skills. Students wte notes,
thoughtcarefully todeterminehowthenotescouldbe linked, and put them in groups. Thegha

to find out what their notes @ commonin order to put them in groups:

P2: Here you write notes and you have to do group after.. so this implied you
have first of all listening, listen to all the other ideas, and after you have to think
how they are linked to each other. So you have to do this kind of work, link
different ideas.

1 It supported collaboration

P2: I think thatthis one, this method with thedaletop, there is more cooperation.

Student P2 viewed the DCSRsagportingextensivecooperation among students.
1 It supports practiag other language skills

DCSR wa viewed a®offering practice for multiple language skills such as listerspgaking,

writing, and reading:

P4: Yes. For me,@ not only reading. If someone corrects all the notes after the
class, its like you are practiag the writing.
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P4: yes and after one paagr aph i f you writeé in one
paragraph you read, and then you have to.. so you have to, sometimes you can

use the vocabulary that you are understanding in this paragraph. It encourages

use of new vocabulary in writing.

1 Some parts of DER were viewed amnoreusefulthan others.

When students were asked about the most useful parts of the DCSR, they suggested the
following: get the gist stage, wrajp stage, click and clunk, and groupifey also mentioned

in the conversations below wliiyey were the most useful ones.
Get the gist stage

P1: The parts that is for reading 2 or 3 times. For example the first time you need
to say or write the main important information that you read. And after you need
to read again.

Me: which part is that? mean, the most important, the most useful..
P1: but | dor@t know what is..

P4: the main ideas

P1: yes, when you need to write the main ideas of the text.

Me: the main ideas of the text. Like, give the gist you mean?

P2: Yes

Wrap-up stage

P2: For me, wherlyou do question and answer at the end, the last part.
Me: why do you think it is the most useful?

P2: because that part you have to have understood the text. So if yibhalon
an overall comprehension of the text, you will write questions which akenot
good.

Me: but why do you think it is helpful?

P2: because it make you focus on the text. Make you think about the text. Make
you think about the main ideas.
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Click and clunk

P3: For me Click and Clunk, because you can understand different words and
you can orgaize all the text, because when you read for and@onderstand

any words, you are not able to understand the whole text. After Click and Clunk,
you can.

Grouping

P2: | think that this one, this method with the Tabletop, there is more co
operdion. | think that you have to make groups, you write notes and after make
groups. Through making groups you can share your ideas, and also you can..

Figure 5.0 provides a summary of the positive aspects of DCSR highlighted by students.

Get the gist stage

Wrap-up stage
Most Useful
) Parts of DCSR
Click and Clunk
It helps to understand the text step
. by step and paragraph by paragraph
Grouping

It supports higher

/ order thinking skills
They read paragraph

by paragraph It changes the way Positive Views about DCSR [—* it supports coliaboration

students read
Listening
Speaking
It supports practicing

other language skills Writing

/

They focus on main ideas
while reading a paragraph

It enhances understanding of paragraphs
contents via going through the same paragraph
again in different activities within the task

N\

Use of vocabulary

It enhances retaining of vocabulary z 5
in writing

Figure5.10. Summary opositive viewsabout the DCSR

5.3.1.2 Negativeviewsabout DCSR
Studentsalsoalso expressesbmenegative vews about the readiq@gogramme
1 DCSR had no access to timearnet

Students P2 and P3 hoped to hawenternet connection while doing the taso that they
could seek help from the internet through extra readingateching a related YouTube clip:

Me: are there any features you would like to see in the Tabletop contpater
you did not see? And what are they?
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P3: maybe internet connection.

1 It does notllow connection t@anexternal hard drive while working on the reading task

One disadvantage identified by student P4 was the inability tahedgSB to save work.
Although it was not possible for students to a$¢SB during data collection, the tabletop can
save a recording of studedtivities on the tabletop. Students, teachers, and parents can take

a copy andriew the studerit performance and collaboration with othier

P4: like one nat that is in the wholprogrammeand it is just for you, and you
can have a USB.

1 No personal note throughout the task

Lack of adigital diary where studentoud reflect on their work while domthe task was one

negativeaspecidentifiedin the interview:

P2: maybe a little space, where you can write some notes about if you have some
doubts about grammar, other things you want to ask the teacher. Because when
you are in class, sometimes youte/notes about why they put the article here,

why they use this tense, why they use the past perfect.. and after when the lesson
finish you ask the teacher for this.. just a little space where you can write your
own notes.

P4: like one nat that is in thevholeprogrammeand it is just for you, and you
can have a USB.

1 No assessment of studebperformance at the end

There wascriticism that there was rimmediate assement of their performance. The students

wanted the system to tell them if what they @@k carect or not:

P4: if someone then review my answers, or our speaking, | think | am going to
learn more. Because, ok, | read, | brought my ideas, but nobody told me if |
brought a good idea, so | dé@rknow.

1 The builtin dictionary hadcho phrasal vdrs, idiomsor example sentences

Whenasked if there were any other featuttesy would liketo see in the readingrogramme
studentsmentioned thaphrasal verbs, idioms, and example sentemgmdd assist thento

clarify meaning better:
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P3: phrasal verb and idioms

P1: yes

P4: yes

Me: ok, phrasal verbs and idioms. In what ways?

P2: this is very important

Me: in the dictionary?

P2: the dictionary yes because it do@&srave the phrasal verbs.

1 Some fixup strategies we skipped

Students didé find thefix-up strategies comingeforedictionary useful;they intended to skip
them andump to the digital dictionary:

P2: yeah, it was like we touched, we almost never like look the sentence again.
We almost went to the dictionary.

Me: you go immediately to éhdictionary

P1: yes

P4: yes

Me: how many times did you do that?

P1: always

P4: always

P2: always, because that work, we have done before when reading.

Me: so you think s not helpful?

1 There wa no timer

Student Pdighlightedthe lack of a timer in theystem whichcouldleadto inefficient use of

time:

P3: | think the bad point of this is the thing that to do this properly is a clock..
just a time for to do every task. Because sometimes you stay, you become absent
minded or think of other things becaugou have finished and other people are

still working.. maybe ifs there a time to do every task.

Otherstudents did not like the idea of addeagimer to the reading software:

P1: But | disagree with him because you have a clo@kaitmore pressure
P2: You are under pressure

1 No efficient use of waitingime

Waiting time was viewed by P3 as being used inefficiently during the reading task.
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P3: Whilst you are waiting, the vocabulary of the words youddikmow the
meaning, they can show maybe in different sentence to show the application of
the word. Because sometimes we use the word in the incorrect way. So maybe
this is a point, something do, while you are waiting

1 The wrapup stage was not helpful

The wrapup stage waalso viewedasunhelpfulfor severakeasons: (1) itid not have clear
conclusios aboutthe reading topic; (2) it lackearganization and ivas very messy3) the

students dichot feel like reading the content of the wigp stage becausiais hadalready been
presented athdiscussed in previous stagés), the students prefeedto write conclusions and
summaries rather thajuestions and answers; gl the screespace durig the wrapup stage

was occupied with the recorded previous stages.
1 No clear conclusiom the wrapup stage

P1: no because the final of the process, |@lsee any part that shows all the
groups, or the conclusion. You understand?

Me: yes, why do you itk itGs not helpful. Why is it the least helpful?

P1: no its not helpful for me. Maybe we need one step more, the finally, to put
the conclusion about all the group and say this is the brainstorming, you start
here, and say a conclusion.

1 The wrapup sta@ge is nessy

P3: yes but its very messy
P1: ités not organized, things here and
P4: i1itds |like a mess, for me

1 Students dichotread the content of the recorded previous stages:

P1: yes but we ddhread the other things for example
Me: you don@ usually read them?

P2: no, never

P1: no, for me, no

P4: no, | doid read nothing.

Me: you dorit feel like reading them because..?

P1: no because you have all the text in your brain.

1 Students preferred to write conclusions rather than questiorananaers
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P1: no is not helpful for me. Maybe we need one step more, the finally, to put
the conclusion about all the group and say this is the brainstorming, you start
here, and say a conclusion.

P2: maybe she wants close to her, when she does the tgsikgaa paper, a
sheet, where there are all the work that you have done up the final section

P3: yes, | agree with that.
P2: so you can see the different group, the different ideas, and you can discuss

1 The screen space during the wigp stage wasccupied with the recorded previous

stages

P2: no, like this is your personal position het@ here, and this is where | write,

and close to me is another page with all the thing we have done to summar
Because we like, never had, we have never tra stimulation. We never
stimulate to open it, because attend this if one, to watch all, you have to open all
but it takes a lot of space.

P3: yes but its very messy

Figure 5.11below provides a summary of the negative views students expressedhabout
DCSR.

Toread a

related topic Fi .
There is no access 1o internet TR-Lip Sirsingien 0

intentionally skipped to
To watch a related the dictionary
video on youtube
There is no timer to encourage
The software cannot connect to students to work faster and to
an external hard drive or stay focused and more involved
memory while working on the
reading task to save a note. \ Moy
‘Waiting time is not

exploited efficiently
There is no personal built-in digital note Negative Views about DCSR
or diary to have access to and write

notes throughout the reading task It doesn't havp a
clear conclusion
There is no assessment of
students’ work at the end very messy
It doesn't support The screen space during the wrap-up
phrasal verbs and idioms The wrap-up stage stage is OE?:e:gsswlsg; gde\se recorded
Dictionary Issues was not helpful

it doesn't give

N

/

: 5 Why? Because
example sentences They don't read the content of _ o they say that all the
the recorded previous stages text is in the brain

Students prefer to write conclusions
rather than writing questions and answers

Figure5.11. Negativeviewsabout DCSR

5.3.1.3 Order of fixup stategies according to usefulrees

Someinterview questionaskedabout the most useful fiup strategies. Studeltsreferences

arepresented below iarderof perceived usefulnegBigure 5.12: first, the builtin dictionary

117



secondlooking for root, prefix, or suffix in the clunk word as cliesneaningthird, rereading
the sentences before and after the clunk for clues to theingefourth, rereading the sentence

with the clunk for cluesand fifth, breaking the clunk into smaller paf&udentsskippedthis

strategy.
1. The built-in dictionary 5. Breaking the clunk into smaller
paris/derivatives. This strategy was not
2. Look for root, prefix, or Order of Fix-up used by Zizgggtj i?t all; they simply

suffix in the clunk word <—— 5 2
as clues for meaning Strategies According

to Usefulness — 4. Reread the sentence
with the clunk for clues to

understand the clunk

3. Reread the sentences before
and after the clunk for clues to
understand the clunk

Figure5.12. Order offix-up strategies according to usekss

5.3.2 Emerging themes related to individual and group discussion

When students were interviewed about their group discussion and text hengios strategies,

individual and group text comprehension strategiese identified
5.3.2.1 Individualtextcomprehension strategies
1 Asking people for help

Me: how do you know that he doésknow a word? How do you discover that a
person doesi know a specific word?
P2: because he ask me.

1 Readingthetext again

P3 (Carl): | read again, the paragraph, to ttp understand something that
maybe before | waghable to understand
P4: the same of Carl

5.3.2.2 Group text comprehension strategies
1 Helpingpeers by putting unknown wordgasimple sentences

P4: ités the same | think. What is the meaning of this word? tAedneaning or
sentence.. but with a simple sentence.

1 Explaining meaning in L1
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P3: just explain the meaning. Sometimes we did that because we use our own
language to explain the word.

Helping others by putting unknown words in a familiar context

P2: yeah yeah, in this way, if he doésknow the meaning of a word, | just use
the same word in a different context, and a context maybe he already knows, in
a context that is familiar for him. And use a sentence that maybe he already know,
but using diffeent words but they have the same meaning as a word he already
know.

Sharing ideas

P2: | think that it is good because you share ideas, you listen other geople
ideas, you try to find a link between ideas, and you can have an overall better
comprehension.

Listening to other peedgdeas

P2: | think that it is good because you share ideas, you listen other pgople
ideas, you try to find a link between ideas, and you can have an overall better
comprehension.

Linking ideas

P2: | think that it is good becae you share ideas, you listen other pe@ple
ideas, you try to find a link between ideas, and you can have an overall better
comprehension.

Individual Text L Ask peers for help
Comprehension
Strategies [ Read again
Helping by putting unknown words in simple sentences +—_ | | __—» Sharing ideas
Group Text
Explaining meaning in L1 <— Comprehension —— Listening to other peers' ideas
Strategies
Helping by putting unknown words in a familiar context - = Linking ideas

Figure5.13. Individual andgroup text comprehension strategies
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The viewsin the following extractsshow that the participating studentsnsideredthe

advantages and disadvantages of the tabletop computer as a physical entity.
5.3.2.3 Advantages of the tabletop computer
The tabletop computer waerceived as havirggveralbdvantagegFigure5.14).

1 Auvailability of touch screen

Me: what do you like best about the Tabletop computer?
P1: touch screen

1 Display of what other peers did on the tabletop surface

P4: that you can see all

1 The tabletop computer supports collaboration

P2: | think that this one, this method with the Tabletop, there is more co
operation.

1 The tabletop computer supports sitting close to one another: It is easy for students to
ask for help

P4: that you can see all

P2: | think that this one, this method lithe Tabletop, there is more-co
operation.

Students working on the tabletop are sitting next to one another and can see eé&wvotker
and students who need helpnfind it eay to ask for help from their group as they are sharing
the table.

In a group of 4, it is more likely
) that someone knows the
|__—w Itallows collaborative Work —=€~%  answer to offer help when

Advantages of the needed

It allows studens to see what others , | 1abletop Computer

have and do on the tabletop screen [~———a [tallows students "r? sitclose 10 _ o _w Itis easy to ask for help
one another

Awvailability of Touch Screen w—_|

Figure5.14. Advantages of theabletop computer as viewed by students
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5.3.2.4 Disadvantages of the tabletop computer
Only two disadvantagesmerged
1 The tabletop computer was not high enaugh

P2: | think it should bealler.

P1: yes

P3: yeah taller

Me: higher?

P4: higher

P2: higher yes, because very more comfortable

9 There was no connection tieeinternet

P3: maybe internet connection

i Not high h
Disadvantages of |——= Not high enoug

Tabletop Computer

|~ No connection to internet

Figure5.15. Disadvantages débletop computer as viewed by students

5.3.2.5 Improvements suggested by students
Students madthe severakuggestions about improving the DCSR and making it more useful
1 Adding sentence examgl®o the builtin dictionary

P1: for me it is enter the dictionaryhen you do the Click and Clunk. The final
step is the dictionary about what is the meaning of this verb. But | think that have
another step that appear, this verb but in another sentence.

P2: another context, yes, | thought the same thing
Students suggest having exampleshowng the meaningn the samecontextas thatof the

reading passage:

P1: examples.
Me: gives you examples. You need to see examples?
P4: yes but of a whole sentence. A new sentence with this new vocabulary.

P2: there igipull offo, it gives you again the sentence with pull off, the text should
be better if there is also pull off in another sentences, that make you understand
it.
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1 Adding phrasal verbs and idioms to the dictionary

P3: phrasal verbs and idioms

P1: yes

P4: yes

Me: ok, phrasl verbs and idioms. In what ways?

P2: this is very important

Me: in the dictionary?

P2: the dictionary yes because it do@&srave the phrasal verbs.

1 Simplifying the wrapup stage

Students suggested simplifying the wagp stage as thethoughtit was conplicated or not
helpful:

P4. for me, finally, have to be like, one note that you have to write about all
conclusion of all the group. And then you are discussing all the notes that you
wrote, you are discussing with another person a way to discuss wi oth
groups. Do like a final..

1 Making the text ready for underlining and highlighting

Underlining is a technique participants commonly used for pageed reading comprehension
tasks,and this technique was not possible in DCSR. For future design improvements, this

featureshouldbe added so that studeatgable to digitally underliner highlight text:

P2: | usually underline the words that | dibknow in order to look for them
afterwads in the dictionary or ask to the teacher. Andd like this, | read to,

up the dot, I read up the dot, until the end of the text. To check if | understood.
Like, you say until the dot, no? when there is like a paragraph?

1 Adding a timer

P3: just a ime for to do every task. Because sometimes you stay, you become
absent minded or think of other things because you have finished and other
people are still working.. maybédstthere a time to do every task.

P3: Because if you have like a clock, you amedd to work, you are more
involved.

1 Making use of waitingime:
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P3: Whilst you are waiting, the vocabulary of the words youddikmow the

meaning, they can show maybe in different sentence to show the application of

the word. Because sometimes we usevitbrd in the incorrect way. So maybe
this is a point, something to do, while you are waiting for..

Add sentence
examples to the
dictionary

Add Phrasal verbs and
idioms to the dictionary

Simplifying the
Wrap-up stage

e

Interactive text to underline
and highlight

o Suggested by Students

Improvements

= Adding a timer

/

Make use of waiting-time

Figure5.16. Improvementsuggested by students

5.4 Chapter summary

In this chapter, two tygs of analysisvere carried outanalysis of studendscollaborative

reading interactiosion the tabletop computeand analysis of studésd o pi ni ons

the interview Analysis ofthe video recording of studer@iaceto-face collaboration and the
activities o the tabletop computer surface (see, for instance, extracd&l)mented how
students practexd scaffolding one anotharhile collaborating facgo-faceor via the tabletop

computer. Analysis revealedour types of scaffolding toolverbal strategies nonverbal

strategiesjoint verbal and an-verbalstrategiesandsystentools.

Verbal strategiesconsisted oEpeaking and reading (see section 5.2.2&dail). Speaking
was observed toonsist ofa number oftrategiesuch asxplanation elaboratia, procedural
instructon, comprehension checkand response to clunksverbal response (definitions,
explanation of meaningffering antonyrg, offering synonym, spelling, feedback and help

with morphological form). Readingcludedtwo related scaffoldingtrategiesreading peei®

notes aloudand reading or® own notesEach of these verbatrategiehad evidence ithe

dataas havingscaffolding functiongn alignment withtheliterature on scaffolding (see Figsre

5.2and5.3).

Joint verbal and nonverbal strategies category wasobserved to have one scaffolding
strategy(pointing and commenting) which took two fomwarification of instructionsand

help with groupingThese two behaviours were noted as scaffolds involvieakspg and hand
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gestures(see Figures 5.4nd Figureb.5 for their scaffolding functiorys Pointing without
commenting was aon-verbal scaffolding strategyobserved in the video datsee Figures 5.6
and 5.7.

System/technicatools were also revealed in the d@&ggure 5.8, includingresponse to clunks
(fix-up strategies and next strategy), new note, digital note, grouping, text area, unknown word,
unknown words in private space, unknown words in public space, and ingisucipstem

tools werdfurtherobserved to have their ovecaffoldingfunctions as illustrated in Figure.S.

This chapter concluded with analysithefindings of studentsinterviewsto furtherestablish
a clear understanding of the notion of scaffadgin this technological environmeny collating

their perspectives witthefindingsobserved irtheir interaction data.
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INVESTIGATING SCAFFOLDING DURING
COLLABORATIVE READING ON THE TABLETOP
COMPUTER

CHAPTER 6: DISCUSSION
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Chapter 6: Discussion

6.1 Introduction

This chapter is devotei the discussion of findingsresented irthe previous chapteihis
studyhasaimed at investigatintihe scaffoldinguserstrategies anthe scaffolding systenools
andtheirfunctions inatabletopassisted collaborative reading platform and finding out students
views about sucla platform. The thesis argues that the tabletop assisted language learning
environment, as a whole learningveonment, can offes caf f ol di ng f or st
comprehensionThis chaper provides an overview of the study andiscussion ofhe main
research concepts and findingfsattempts to summarigbe data which provided answers to
the research questian$his summary isstructured around the research questiousit is
organised in themes. Withisuch themes(i.e. designing for scaffoldinginstructions as
scaffolding tools, activating background knowledge and making predicdodspnstructing
meaning from multipleresources answers to theesearch questions are discuss€lis
approach isopted instead of thewidely used organisatioof the discussion chaptér.e.
discussion of théindingsof each research question separatétyprovidea wider explanation

of aspects of the main research concepts and findifmgsnd this approach to be more flexible

for the organisation of this thesid. dlso allowed me todiscussanswers acrosthe three

questiongnoreconveniently.
6.2 Overview of the study

The studywas buit ona sociocultural theoretical and a microgenetic analysis framework. The
aims wereto explore the possibility of designing application thatould run ona tabletop
computer and scaffold studedteading comprehension, and to understand how thgrossi
applicationcould scaffold studentsreading comprehension on the tabletop computke

study aimedo answer the following thesis question and its sub questions:

Thesis question:

How cantabletop computers scaffoESL reading comprehensich

Research Questions:

1. How canan application be designed to scaffold studierdading comprehension on the
tabletop computer?
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2.Wh a't are the wuser strategies and the sys:
comprehension on the tabletop congsutand what are the functions of these strategies and
tools?

3. What are the studeesxperiences whereading on the tabletop computer?

To answer these questions and attain the research objectives, this study undertookassngle
study. It investigted a group of four ESL students reading collaboratively on the tabletop
computer. Audio and video recordingstbé students working on thalletop computer were
collected, and theaictivities and discussions while using the DCSR appbn on the tabtop
computer was also recorded wialeo screeftapture software. A faem-face interview with

all four studentswas conducted to investigate their experiences regarding reading on the
tabletop. Interview data were @gsed to gain insights into themerging technology with

regard to scaffolding reading.
6.3 Discussion of main research concepts and findings
6.3.1 Designing for scaffolding

The first research question guided the design of the DCSR applicatioch acted as the
learning platform together with the physical digital tabletop computer. It also acted as a data
collection method for the second research questsnit made it possible to know how
scaffolding (for reading comprehension) could taleeelon this technology. The first research
guestion was answered in Chapterwhich gave a detailed explanation of hewdigital
cdlaborative reading applicatiomame into existence. The design features wenade
compatible with the tabletop computeratitow collaboration and interaction with and through
technology. The aim was to identify whether the tabletop compatéd offer scaffolding for
reading comprehension, and, if so, hihve scaffoldingoolscould be designednd integrated

in order to suport collaborative reading comprehension.

This investigation was carried out in the absence of aexisting design framework for
scaffolding reading comprehension on the tabletop compRegidingup onthe relevant
literature and consultation witgxpertsin language learning and humaomputer interaction
led to the design of programméapplicationthat combineal the strengths of traditional table

collaboration, digital tabletop collaboration, and effective reading instruction. The deskgn
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accaint of guidelines and insights from the literature (Dillenly & Evans, 2011; Kharrufa,
2010; Scott et al., 2003).

Answeringthe first research questiordléo the DCSR and its components agihel producb.

The DCSR desigis informed by manageriadto | s: fAadd gdtal(Rgares4Llzh e A ¢
and 4.23) ftrashd (Figure 4.21)Aprivate list of unknown watd (Figure 4.27) Alist of all

unknown words (public spacg (Figure 4.30),A i st of al | unknoWwn wo
(Figure 4.29)fllistofs ol ved wor ds @Eigufept.6®andiunknenvn awordgBigure

4.31). These software tools as well as\tagousDCSR stages, which are based on the CSR
teaching approachpgetherprovide a learning platform or construction (i.e., DCSR). This
platform was proposed to provide scaffolding not only thrahgisoftware tools but through

peer® b e h a vanymateriala im the tabletdgsed environment. The main functions of

the managerial tools in the DCS&e to structue and orgaize the physial learning
environment (Walsh, 2011) and facilggdroblem solving (Lidz, 1991).

The second findingfrom the first research question svéimaterial tools. One of the
pedagogical goals of th@naterials modeis fito elicit responses in relation to theateriab
(Walsh, 2011, p. 113). For example, a materialwoblelicit responses in relation to the reading
text. Both managerial and materiabols primarily aimed to providea social context for
interaction with expert peers and the system tanislleadfrom thereto individual language
development then on to strategic processes (Donato, 1994) of reading comprehension.

Managerial and material tools formed the structirde DCSR.

Integratingthe CSR teaching approastio a digital platformshape the process of strategic
reading comprehension throughdbe task. The whole digital readinglatform provided
students with embedded tools. dtso allowed, through promoting peer interaction, for the
existence of other verbal and reerbal scaffoldig strategieswhichemergedn answer tdahe
secondesearchyuestion of the study. Thetension of strategic reading tools from the paper
based CSR approach to the DCSR application is one ofdfgecontributions othis research.
Modificationsto theCSR werecarried outo suitthe nature of the tabletop computer. Strategic
reading tools took over the responsibility fetructuring andorganizingthe task from the
teacheiasno demonstration andodellingare equired However,studentgook responsibility

for activating and monitoring parts of the task
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6.3.2 Instructions

The DCSR stagesontainedstrategic instruction® guide students throughe four stagegl)
preview (brainstorming and prediction to activate prior knowledge and to allajiciooes
before reading)(2) click and clunk (to monitor reading comprehension and vocabulary
development during reading) get the gist (to get the main ideas of a paragraph or section
during reading), an(4) wrap-up (to make a summary of key idedteareading). Instructions
fidescribe how to carry out the task by describing and explaining each(Eteksdottir &

Catrambone, 2011, @50). Examples for instructiorfisllowed this pattern:

a.Brainstormin@ Write what you already know about the topi

b. Create one idea per note

BRAINSTORMING - Write what you already know about the topic.

Figure6.1. Example ofinstructions

Instructions on the tabletop hddeespecific scaffolding functions according to analysithef
student8interaction. These scaffolding functionsredirection maintenance, recruitment, and
intentionality. Direction maintenance and recruitmemé part ofWood et als (1976)
scaffolding functions, while intentionality is one of La#£1991). System instaionswere to
maintain directionkeeping students on track to achieve the task goals and construct knowledge.
Some of these instructions servedrtroduce the activity and drastudentéattention to the
pedagogicafocus of the task (Walsh, 2006) as for instance fiBrainstormin@ write what

you already know about the topicThis instruction introduced the brainstorming part of the
activity to students and required theéo focus on writingonly about the givenopic, andonly

about what they alreadynew. Giving instructions took the form dafirecting (Anton, 1999)
rather thartelling (Langer& Applebee, 1986)nistructions in the DCSR direct studentsatioe
certain actions in order to complete the task. In Tharp and Gallimore (1988), instructing is
de<ribed as assigning tasks; and instructions alsodaseruiting function (Wood ei., 1976)
because they invitstudents to do or to perform an action to acheevask goalFor instance,

A Wr iwhae you already know about the topigvited students to writelown relevant
background information.
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The system instructions were general and used to initiate certain actior@sbrainstorming

or predicting ideas about the reading topic. However, instafiicesxract S4, line 1, for

exa mp |lamyjdeas about the competitive the competitive in sport, someone think that sport is
very competitive $howed some evidence of scaffolding peers by directing them to share their
digital notes in order to identify any similarities or differenagegheirinput. In extract4, line

1, there is an instruction embedded in the forrargfivitation: in this instance, students were
recruited to shar their ideas and thus assikeir performance in theizone of proximal
development (ZPD)Specifically,there was evidence of development towards the potential
level of ZPD in lines 6 and 7 determined through discussion about grouping the notes already
made by peers. This ZPD area finished once the students were able to construct groups of ideas
tha were smilar or that sham one theme. Peer scaffolding and system scaffolding were

completedby touching théidoned t t@perimit another stage to start.
6.3.3 Activating background knowledge and making predictions

Background knowledge activation started in the jgwvstage where studenbsiefly and
quickly read the entire passade this brainstorming stagestudents brought their prior
information about the topic to the task. This is adop/n readingprocessmovingin only one
direction(Grabe, 2009)Managerial toolssuch as instructionscaffolded studendgprogress
and kept thenn pursuitof the task objective (Wood et al., 1976). Interestingly, fading, as a
key element of scaffoldinglid not seem to beptional forsingle studens: the whole grap
tended todecide when no furtlescaffolding was neededhat is, whenall the students
understood the requirants of the brainstorming stateey takethe nextstep,touching the
finew not@tool in order to start writing notes about their previousldedgeonthe topic. This
fading is similar to that in Moddt (Jackson et al1,998) where scaffolding is studetitiated

and is faded witliistop reminding me&buttons. In DCSR, scaffolding from instructions is faded
individually because not all stuais start writing notes at the same time. Another managerial
tool is thefd o n e Oby whiclo $ystem scaffolding and pesraffolding are faded to allow

transition to the next stage.

Thefinew not@®tool is a managerial tool used to creatdigital note(a material tool). It aims
at promoting reflection on parts of the reading task by provigdigital note on whicho input
text. Jackson et al1998) provided similar promptsamed reflective scaffolding tool)ese

provided notepad windows for studerib input text. The DCSRigital notealso agrees in
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function with Fretz et ab. $2002) fiarticulation text box scaffold which prompts learners to

articulate explanations and descriptions (of objects, variables, and relation§hias)1).

Material tools in the brainstorming stage wédei gi t al not eo, fiaThel gr o
ZPD of each student started when they read instructions about how to perform the brainstorming
stage, create new notes, input text, and put similar nategrioups. Findings revealed that the
strategy of putting digital notestm groups was effective in scaffolding collaboration; it
appeared to promote collaboration and push the discussion towards achieving the goal of the
reading task in general and the brainstiag task in particular. This was clearly seen in all the
extracts (see Chapter 5) that involved verbal scaffoldiregegied where language was the

main strategyfor mediating collaboration and pushing discussion forward. Discussion about
the digital nees involved explanation, elaboration, procedural instructions, spelling, translation,

reading peeigital notes, and reading aseown nots.

Thefinew not eo a nodooldiaired fo teleit respoasesefrom students during
interaction with the r@ding text on the tabletop compuserrface Theseresponses were writing
ideasonto notes andgrouping similar responses;heir scaffolding functions were direction
maintenance and recruiting. The two extracts below, takenthremterviews with the stdents,
showhow the use of digitahotes on the tabletop computersmaewed as involving sharing
their ideas via the digital notes and linking ideas in groups. This required employment of critical

thinking and discussion.

Here you write notes and you leto do group after. so this implied you have
first of all listening, listen to all the other ideas, and after you have to think how
they are linked to each other. So you have to do this kind of work, link different
ideas.

First of all, when you write nosg you think, and also as, when you make groups,
it is good because you have to listen and see other ideas, and also you have to
find the link that there is between different ideas.

Digital notesencouraged thenaking of groups or putting shared ideas irgooups. The

grouping stage was made ed®cause of theclusion and saving of all ideas in digifatrm,
asthesestudent8explain:

Yes. And also you can hear how the same idea that you brought before, someone
explain but in another, a different waynd\you can get expression that you think
is useful, or better than yours, note.
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The grouping is ok because you hear, you see what the others note or sentences

Creating digital notes was also viewed as suppottiegractice of language skills sues

writing, because makinthe notes usually involvedummarization skills:

In one text, you can use listening a little bit because yeispeaking with your

c | a s s nYauaee svriting, if someone then corrected the notes that you wrote,

it is like you arepractising the writing; the speaking if your teacher is listening

you; and also reading, and comprehension of the text.
During the predictiorstage the same system scaffolding tools were involved (i.,einew not
Afcreate one ideaeper fadde g,y oiilpedagsehaseldereri gtr o
embedded in the system and weréict&élowever, peescaffoldingwill not always be the same
becausét iscontingent/dynamic anaidaptsaccording to peeéseeds. Students on the tabletop
computer scaffoleld their pee&@behaviourecognised by Langer and Applebee (1986) as peer
assistance and later developed by Donato (1884d)renamedollective scaffolding. They
scaffolded one another using different verbal andverbal strategieqsee Figures 5,54,
and 5.6. According to sociocultural theory theaee cognitive strategiedby which students
mediate their understanding through so@ebcesses thatllow themto appropria¢ such
scaffoldingstrategiesas their own. This vievhas beervalidatedin studies such athoseof
Donato (2000) and Ohta (2000). For verbal scaffoldstgategies(speaking and reading),
language was the symbolistrategy for mediating language learning and reading
comprénension on the tabletop. Otharrverbalstrategiesused as symbolionesby students
were pointing and commenting, pointing without commenting,thedystem toolAt the end
of each stage, new knowledge was constructed and ingethahrough various symbolic
strategies andtools and through interactiohastrategies (Walsh, 2012)hat afforded
opportunities for language learning.

6.3.4 Construction of meaning from multiple resources

A microgenetic analysis of studedfaceto-face interactios, as well agheirinteractiors with

and through the tabletop contpurevealed the scaffoldirgjrategies antbols employed by
students during their collaborative readifitne saffolding functions of sucktrategies and

tools were revealed as well. Following the microgenetic analysis, instances of scaffolding
strategie andtools wereidentified through dtect observation of the datdA microgenetic
analysis allows us to observe directly how students help each other during the overt planning

of L2 utterances anthe outcome of thee multiple forces of help as they come into contact,
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and interact, with each othiefDonato 1994, p. 42Because ofhe adoption of a sociocultural
perspective in this study, language learn@gconsidered a developmental process mediated
by the scaffolihg user strategies and thlseaffolding systemtools as semiotic resources
available in thetabletop computeenvironment Donato, 2000Lantolf, 2000; Lantolf and
Thorne, 2006).

The data analysipresentedn Chapter 5showed that scaffolding fromsystemtools did not

occur in isolation from other verbal and reerbal scaffoldingstrategiesAccording to Ohta
(2000) and Donato (2000), the social process of mediation allows for language, as a verbal
scaffoldingstrategy to become a cognitive tool for lgmage learning. Similarly, neverbal
strategiesand system toolmay be viewed as cognitiveoolsktrategiedue to the link and
interrelatiors they construct between the interpsychological and intrapsychological planes
(Ohta 2000).

The mainsystemtool in the construction of meaning wétext area, which aimedto elicit
responses from students during interaction with the readingh@bdappeaed on the tabletop
computer screen in the private space of each student. These responses were liedatidgo
for understandingf ideas andor the meaning of unknown words or unclear ideas. t€ke
areatool scaffoleed studentéreading comprehension logaintaining directionkeepingthem

in pursuit of the task goals. The text aveasdisplayedfor the students to keep thefacused

on the reading task while showing them the clynkknown word)which the systemwvas
processing. The text aréa this casewas part of the social context that contributed to the
studentéconstruction oimeaning. Thigool gave studentmultiple acces$o the reading text

to allowindividual interaction witht.

The extractdelow refer taheficlick and clunk stagewhere students were given access to the
reading text in order to tell the system whigitabularythey hal problems with. The system

gave students one paragraph or section at a time rather than the whole texttatentt@nce

focus and facilitate understanding. In the following extract, students were asked about the parts
of the digital reading task they fod useful. Some viewed tleick and clunkstage as one the

most useful ones anekplainedwhy they thoughto: t allowed each student to readaat
individual pace while having access to that section or paragraph of the reading text (see Figures
4.25 and 4.26).
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P3 : | read again, the paragraph, to try to understand something that maybe
before | wasf able to understand

P4: the same of Carl

P3: For me Click andClunk, because you can understand different words and
you can orgaize all the text, because when you read for andd@anderstand
any words, you are not able to understand the whole text.

After activating the background knowledge, making inferencespagdicting all important
top-down strategies for reading comprehension, students were prompted by instructions in the
click and clunkstage to complete thestrategicreading by performing bottomp strategies

and reathg to monitor understanding and e@bulary knowedge as part of theireading
stratey. Some studentsvith limited lexical knowledgehad difficulty understanding the
meaning of some wordsnd as figuessing will not overcome this deficiency and lead to
automatic recognitiam(Alderson, 200 a technological andocial dimension of scaffolding

was necessary fd side by side witltheinteractive reading. In extract $7ere is evidence of
peerscaffolding in lines 18 and 20 of the studsrft.ad® )gecognition and uptake of her paers

(Cal and Dim) attemptatscdfolding in lines 7 17. Systemscaffolding tools (fixup strategies)

were embedded in the DCSR as part of the strategic reading offered by the DCSR for.students

Students were able to mark unknown words during reading. &ggemtools offered by the

DCSR system during thdick andclunkstagewerdi nstructi onso, the Au
and the #Alist of publ i co Thes& furctwomed agcruitthent i n |
scaffolding tools, wite the last twaalsofunctionedas tools formarking critical featureésee

Figure 4.31that were essentifbr the completion of the taskndtherefore were marked for
students in different ways in order to draw their attentichem(i.e., wordsthatstudentad
markedasunknown and that the system hddntified andshownon the tabletop surface). In

extract S7, for instance, these system tools were associated with the spoken language tool
ficomprehensiooheclo, whichwas used to assess péensderstanding of vocabulaandalso

operateduringthe reading comprehension. The system showed unknowrs aroedat a time.

One of the requirements of the reading task was to overcome any lexical gaps by recruiting
students interest to try thefix-up strategies (Figures 413236). St udent s wused t
strategyo (recruit me rup stratdgyt@rother, tbokingomrwpessidler o m ¢
solutions to vocabulary problemsterestingly, in most caseas reported in their interviews,
students tended to skip the fifsiur strategies and rush to the bunitdictionary, the fifth
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strategy (Figure 4.36). Accaling to the extract below, tlstudentsalwayswent straighto the
dictionary. The fix-up strategiehad beerdesigned in avay thatallowed students tanove

forward from one strategy to anotheStudentsin many occasionskipped some fix-up
strategiesand proceeed to thelast onethe dictionary.This skipping proceshappened in
seconds as student s t o wuckleretalltfohiesanta) thexseconsit r at
fix-up strategy, then the third one, and spwithout paying any attention to the content of

these strategiesntil they reach the buiih dictionary

P2: yeah, it was like we touched, we almost never like look the sentence again.
We dmost went to the dictionary.

Me: you go immediately to the dictionary
P1: yes

The dictionary offered easguick access to theefinitions ofwords One reason reported for
suchskippingwasthat they thought theyhad done the workarlier whilereading flbecause

that work, we have done before when reading( ) PThi$ was interpreted by referring to the

part of the interview preceding ttemment,above. In the extract below, P1 considered the
dictionary definition helpful. P4, P2, and P3 considereditkethree strategies (displaying the
sentence with the unknown word (Figure 4.32), displaying the sentences before and after the
one with the unknown word (Figure 4.33), and displaying a sample of a word broken into
prefixes, suffixes, and roots in orderremind them to look for such parts in the unknown word

in hand (Figure 4.34)) as extra informatiarhile P1 considered them unnecessary.

Me: because these are 5 strategies, how helpful do you think they are?
P1: the last one, definition

P4: for me, tle first 3 strategies you do when you are reading

P2: yeah

P3: yeah

Me: what about other things?

P1: for me, i6s not necessary

The dudent$tendency to go immediately to the buiiit dictionarywas exemplified in their
interaction. For instance, ikxtract S7, Lada did not know the meaning of the word

ficourageouy and her peers provided scaffolding to her ZPD until she reached actual

2 The DCSR has five fixup strategiegFigures 4.3P4.36) the last one is the digital buit dictionary.
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development in lines 18 and 20 without using anyufixstrategies. Line 20 was followed by
turns (see the extract lba/) where there was some evidence of students skipping tugp fix

strategies:
Extract D1

P1: after | have told you ten thousand stories about ghosts

P3: you are not afraideée but something is
P1: yeah, yeah

P4: but itGs the same in Spanish | think

Pl1: vyes, in Italian it is the sameé corag
P4: yes

P3: yeah its the same

P1: letds try next strategy done

P3: done

P2: ah done

P2: us [done]

P4: [done]

P3: desire

More clarification continued for the meaning of the woadirageous (extract D1, lineg7).

In lines 8 12 in extract D1, P1 invited the rest of the group to tdunext stratego to get rid

of all the fixup strategies and move to the next wdidegir®, line 13). Fixup strategies
provided students with adaptable and optional fading. In many cases duriagtiote verbal
scaffolding when studené&nhcounteretexical gapsvas favoured more than system scaffolding
via fix-up strategieshut this was noalways the caseniextract FUS, the woribystanders

was problematic for all studentand all five fix-up strategies were used. The scaffolding
functions of all the fixup strategies offered meaning, frustration control, demonstration, and
marking critcal features. Another example frahe interviews adds further validation tbet
preferences fathebuilt-in dictionary ovetheother strategiesn offer:thestudentsvere asked

to order the most useful fip strategies according to their experiende drder was as follows:

First: the builtin dictionary
Second: looking for root, prefix, or suffix in the clunk word as clues for meaning

1 Third: rereading the sentences before and after the clunk for clues to understand the
meaning

1 Fourth: rereading theestence with the clunk for clues

1 Fifth: breaking the clunk into smaller parts. Studentsdaithis strategy.
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Oncestudents had no more vocabulary problems they moved wethihe gisstage where

they constructed the main idefthe each paragraphthe reading text.
6.3.4.1 Evolution of thenotion of scaffolding

This section provides a discussion of the changes that occurred in the notion of scaffolding with
regard to its key elements (i.e., shared understanding, the scaffolder, ongoing diagdosis
fading (Puntambeka& Hubscher, 2005-uring this study Theseare importart for the
construction of meaningecause the amount and structurescédffolding resourceswvent
throughseverakhangesand ateach stagéhe ndion of scaffoldingevolved éee sectin 2.2.2)

In the traditional notion of scaffolding, consttion of meaning mainly depends the expert,

the teacher or the most knowledgeable gPentambeka& Hibscher, 2005)This concept

has evolved and devgled to include scaffolding from software tools or technological tools.

The threemajor supportsprovided bythe systemtools available in the DCSRra providing
structure for the taskproviding tools for scaffolding studeteeading comprehension, and
supporting the teaché& management of the classraohhelastsupportwasnot addressed in

this study but is worthfurther investigation ifiuture research
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Table6.1. Tabletopbasedevolution of the notion of scafiding

Features of

Original Notion of

Puntambekar and

Tabletop-based

scaffolding Scaffolding Hubscheré (2005) Evolved Evolved Notion of
Notion of Scaffolding Scaffolding
Shared Adult or expert Authentic task often Authentic task

understanding

establisheshared
understanding of
common goal and
provides motivation

embedded in the
environment; provides a
shared understanding

embedded and peers
share understanding
and provide
motivation

Scaffolder Single, more Assistance is provided; tool Assistances provided
knowledgeable person  and resources by system toolsjser
provides support to Distributed expertis® strategiesor both
complete the task supportis not necessarily
Multimodal assistance  provided by the more
provided by a single knowledgeable person, but
individual by peers as well

Ongoing Dynamic scaffolding Passive suppoé ongoing Dynamic andpassive

diagnosis and based on an ongoing diagnosidy peers and or  scaffolding

gﬁllb:)artted (a:fus;le\iarl?;;]t of the learne 3(rj1févevrat¢;i ésn not necessarily Adaptive and blanket
PP scaffolding
Adaptlv_e sca_ffoldm@ Blanketnscaffqldlngaé Has potential for
supportis calibrated and support(especially in tools) : :
. ) . teacher diagnosis
sensitive to the changing is the same for all students
needs of the learner
Fading Eventual fading of In most cases, supportis  Gradualfading of

scaffolding as students
become capable of
independent activity

permanent and unchanging peer scaffolding

Immediatefading of
system scaffolding

Source: Puntambekar and Hibscher, 2005, p. 7. A more recent study on scaffolding, a synchronous online professional
development course, has also replicated this table (Hennessy, 2012, p. 5).

Following Puntambekar and HilbscH@005 p. 7, who created a table to differentiate between
two notions of scaffoldingthe original and the evolved not®af scaffolding up to its uset
the time oftheir study; a tabledemonstratinghe evolved tabletepased notion of scaffolding

since that timevould beuseful.

Table6.1 replicateghe table of Puntambekar and Hubscher (2005)aaldda third category,
theevolution of the notion of scaffolding the tabletofassisted languadearning envionment;
the table illustrates how thotion of scaffolding heevolved from its original one tihis most
recent constructin the tabletogbasedconstruct shared understanding achieved through
peer®sharing of task goals and authemimbeddedasks. In the DCSR, shared understanding
was achieved through strategliy designedeading stagewith clearly stated instructions at
the start of each stagéhe concept of ascaffolder was extended to include (1) peers using
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verbal scaffolds, nonerbal (gesture)scaffolds, and system scaffslde.g. making decisions
about using specifisystem tools), (2) system toofey example, a display of instructiorts

fix-up strategiesand(3) acombination ofverbal and noiverbalstrategies

Ongoingdiagnosisa significant feature ahetabletopbased evolved notigrs associated with
dynamic or active,scaffolding. Peerdiagnosis was observed in many instancestodlent
interaction during this study The DCSR systenallowed peer diagnosithen dynamic
scaffoldingwhenstudents were wolved in interactiorfsee for example, extracts S17 and S18).
The DCSRalso hasa potential for teacher diagnosika teacheiis involved. Therearealso
passive scaffoldingools thatdo not offer ongoing diagnosjsfor example, manageriand
materialtools ae stati¢ passive scaffolding tools that doot afford ongoing diagnosis by

themselvesbut providea structure for peer scaffolding.

Scaffolding s alwaysadaptive(contingent) inthecase opeer scaffoldingandin certain cases
of the systemtools. In peer scéblding strategies students providassistancéo each other
calibrated to theurrent need. The system toole adaptivef they ae peercontrolable but

becomeblanketscaffoldingtools if they are not;for example, fixup strateggs were observed

to have both characteristics (see 6.3.4 for discussion abeup fxrategies).

Peerscaffoldingfades gradually, bum system scaffoldinthe fading ismmediate. An example
of immediate fadingn the system tools ishe uses of thédone tool. When students watd
stop scaffolding, they agree as a grouptoveto the next stagand touchi d o nThighalts

any peer scaffoldingr system scaffoldintpkingplace(see section6.3@b out )0f adi ng
6.3.5 Generaldiscussion

It is evident fom the explanations above thhe learnerswho took part in this studwere
actively engagedh it, and contributel to the onstruction of discourse in thabletopbased
environment. Duringheir interaction with theabletop computer, discourse was limited to
spoken and witten discourse but includeabnverbal discourse s as gestureas well as
tabletop artiactssud as digital notes. The DCSR wtee incubator and the construction;
however, for effective implementation thfe pedagogical goalsf the desig, it was important

for me as botlresearcher and designer to understand the interactional organization of the
tabletop computer environment. Although my position as teacherl tried to respond to

recommendations the literatureo undestandthe interactional organizan of the learning
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environment(Glew, 1998; Johnson, 1995eedhouse, 1997), | fourtdat so faravailable
practice and research (Almutairi, 2014; Seedhd@ugdmutairi, 2009) has been carried out to
revealthe dynamics ofinteractionand of interactional organization in a tabletop computer
environmentAlthoughthe taskusediS e e d h o u s e a stully to’generate iateractiordo s
was based orjumbled sentenseand so wasiot a reading comprehension taskeit work
offered usefulinsights to the current study with regard to informatjamedfrom interaction

(i.e.faceto-face interactioacombined with the usef tabletopartefacts.

The DCSR is considered in this study as a theoretical constructestigated byvay of the
researclguestions to identifgcaffoldingstrategiestools andheir functions. Analysis of data
produced fran such investigations consideifse perspectives of sociocultural theotlyat
learning involves social interaction (La8&eWenger 1991; Vygotsky 1978).

6.4 Chapter summary

This chaptepresentedhe discussion of findingsom in the previous chaptelt.also provided

an overview of the study and a discussion of thenmesearch concepténswers to the
research questions wediscused with regard to the followinghemes, (i.e. designing for
scaffolding, instructions as scaffolding tools, activating background knowledge and making

predictions, and constructimgeaning from multiple resources.
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Chapter 7: Conclusion

7.1 Introduction

This chapter briefly summams the study and presenke key findings. It also presents
limitations ofthe study Implications and contributions of the study are then overvieWed.

chapter concludes wittcommendationr future research
7.2 Summary of the study

This sectiormattempts to givehe readean overview of the whole thesiShe study aimed to
explore the potential of the tabletop computer to support language learning in general and
readng comprehension in particular, and to further undedihg of how the
capabilities/affordances of this technologyght help in scaffolding reading comprehiens

Such exjoration wasundertaken via answering the research questions

It was not possible toarry out this studyvithout designing an application which can run on

the tabletop computern d s c a f f cehdihg corhpretleasioimhe digitat collaborative
strategic reading (DCSR) applicatiasas the main significant outconoé thestudy in general

and of thefirst research questioim paricular (see Chapter 4Without DCSR, it would not

have been possible answer the second research goasthich aimed to explore thatrategies
andtoolst hat coul d scaffol d s tandthescaffolklifg funadiensfi ng c

thesestrategies antbols

In addition to the scaffoldingtrategiegverbal and notverbal)and their funabns thaemerged
from data anlgsis, the study comtbuted to extending the concept of scaffoldfram oneto-

one tutoring(Wood et al., 1976), seffcaffolding or metacognitive scaffolding (Holton &
Clarke, 2006) collaborative learning (Roje3rummond & Mercer,2003), and computer
assisted collaborative language learning (Beatty, 2008)cclocated and aomputerassisted
collaborativelanguagdearning(i.e. the tabletop computei)ata analysis of several extracts
from the dat a r ev ewithintheizonesdfproxinal@evelagmentiwbilp me
deployment of sdéolding strategies antbols. Someare verbalktrategiesas in Wood et al.
(1976), others argechnological toolsas inBell and Davis (2000), Totlet al. (2002), and
Jackson et al. (1994)hose designers argued teath tools have the capability to help learners
overcome difficult tasks by providing a supportive struct8mailar to Brush and 8ye(2002),

this current study differentiated betwetaro levels of scaffolding: har@embedded$caffolds
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and soft(contingent)scaffolds.Embeddedireany scaffoldgplanned in advance and integrated
into the design of théask,ands of t or contingent scaffolds

interactions

Findings poved the research argument to be true. thieeis argued that the tabletop assisted
language learning environment, as a whole learnmgrenment, can offescaffoldingfor
student sd r e a dHindings vitoregard te teahnolegicmals.meetr e s ear c h et
argument that sudbols haveasupportive structur@Bell and Davis, 200QJackson et al., 1994;

Toth et al, 2002)

Although there was no quantification of qualitative dét@re were interesting observations

with regard tdour scaffoldingstrategiesspeaking, reading, digital notes, and groupihgas

evident from the data that they were the main sourcenaburaginginteraction and
collaboration among studentdost of thevocabularyproblems were solved through speaking

with peers or receimg spoken assistance from peers (eeanstancegextracts S1, S357).

Both speaking and readirdjouds har ed exter nal i s aand madetoefr st u
ideas exposed to their pedsee extracts S1, S84). This made iteasy for peers to pinpoint

what other students know and do not know (Pressley,et386). Digital notes and grouping
caused a great deal of extersali t i o n otliinkisgt Exterrelsatiesn®@f thinkingirough

grouping has already been confirmedwiyrk of Kharrufa(2010)

Furtheri nt eresting findings emerged from stude:]
practice and experience with the digital systsmgdentsexpressed theiviews towards the

reading programme, the group discussion amithlgcoration, and the tabletop computer
response to interview questio@ppendix 8).Each one of the thre2 p r e d e¢hkmen lead 0

its own subthemes that emerged from the interview analyBesyéading programniesthree
themesboth positiveviews about DCSRjegative views about DCSBnd asummary othe

order of fixup strategies according to usefulness. The group discubksime haswo themes:
individual text comprehension strategies and group text comprehension strategies. The tabletop
computertheme has two suthemes advantages and disadvantages of the tabletop computer.

A fourth group of themeswvhich is an emerged themeyolved suggestions for improving the

readingprogramme (DCSR).
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7.3 Limitations of the study

Although much effort As been exerted to collect data from various resources in order to
undertake a suitable form of investigation to achieve the research aims, it is important to be
cautious about the findings as they can only be rgéinable to similar context&Vhat limits

the generalizability of findings the smalscaleresearch design of the stu@ectiors 3.6 and

3.7 indicated that the sample size is relatively smalierefore,the idea of conducting a
guantitative side of the study was abandoned becausarni@esnay not be representative of

the ESL populationand they may yield insignificant statistical resuitsan alignmentvith a

general trend in research on CAULfound it wiser to shift to a qualitative study where the

focus was on the process rather than on the product. This approach aligned well with the general
trend in research on CALL, which has become
2006, p. 202)However,given the nature of research questjomkich obligesfocus on the

0 p r o,are she gmall number ghrticipantsthe interpretation of results shoulgk limited

to the group of four students examinAdother pitfallis thatsmallscaleresearch s sfikelg s

to be taken seriously by other academic researacheérs by practiti oners ¢
(Griffin, 2003 p. 10. Simpson and Tuson (1993)ggested tadjust the nature arstope of

the claims in case the samglee is smallFor instancethe followingclaim is less likely to be
appropriate for the current study:My r e s e dahescdifolding strateggies and scaffolding
system toolemployed by ESIst udent s for reading comprehen
A more appropriate clainshould be more specific and clearly state that employmeht
strategiesaht ool s i s done by a Odlgereforejpanswertofrasearch ES L
guestions, taxonomies of scaffolding strategies, system tools, and scaffolding fyrartidbns

interview themesare limited to this current smadkale studynd to very similar studies.

It wasalsounfortunate (and limiting) that the interview questions did not cover all aspects of
the DCSR.Questionnaires andiswulated recall interviews might havewered more points

and provided more details about the student
limitations of the interview questions were partly because detailed knowledge of the DCSR
application could not be covered in more detaihia interviewswhich the interview question

could not cover in more detail, and also because there was limited time available for the

interviews, which necessarily focused on those topics the students were best able to address.
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7.4 Contribution and i mplications of the study

This study has implications which are relevant to both the theory and practice of language
pedagogy. Through inductive investigation of scaffolding in a tablesspsted language
learning environment, this studpntributes to sogocultural theory as it identified scaffolding
strategiestools and functions in this particular context of students engaging with the tabletop
computer. Prior to the investigation of st
language learningplatform for reading comprehension on the tabletop computer; this
innovation (DCSR) paved the way for examining theoretical implications and identification of
the sociocultural context of assisted performance. DCSR also contributed to the recognition that
mediation of human cognition is not limited strategiestools and signs only, and notably
language, but can be any source of assistance provided in the social and cultural context. DCSR
was used in the present study as a language learning platforrdats@llection instrument
because of its ability to record interaction on the tabletop computer surface, and as a research
tool to investigate scaffolding. This innovation may prove fruitful for (1) teachers in schools or
universities, due its flexibig¢ i n of f eri ng reading passages a
(2) for researchers to further investigate or evaluate; and (3) for instructional designers to

develop and improve.

The study furthered understanding of the nature of scaffoldingspeeific context, the need

for evidence on the nature of assistance occurring in an emerging and therefore under
researched learning context (the tabletop computer). Although the current study does not reveal
any new scaffolding functions, the investigationto context identified varieties and
combinations of scaffoldingtrategiesand ool s wi t hi n i nteractions,
of suchstrategiesant ool s as perceived | earning oppor
employment of scaffoldingtrategies antbols is identified as a tactic to maximize learning
opportunities. Mutual decisions taken by students, both within a single DCSR stage, and from
one reading stage to another, showed how they emp&osgldble system tools in eastage

Despite the complexity of this tabletop comptaes si st ed perf or mance,
scaffolding features and Lidzdés (1991) t W
instructions were useful for identifying the scaffolding functionbath verlal and nonverbal

peer scaffoldingtrategies antbols. They were also useful for identifying system scaffolding
functions based on student sstategiesantbelp Inodtleen s o f

words, a system tool designed for a cerfairction was not expected to be observed as having

146



the one intended function: one scaffolding toolstrategycould have different scaffolding
functions within the same reading task. One final theoretical implication was drawn from the
number of scaffoldig strategiestools and functions presented as part of the firgloighe
present study: that there is a need to develop of taxonomy of scaffetdategiestools and
theirf uncti ons t o gstafadingbehawours dribbedabletap sebhnalgy (see
Appendix 7)

A number of pedagogical implications for language learning and teaching practice arise from
this study. Its findings and discussion provided valuable information that will help teachers
understand the nature of social constructioknmiwledge in an emerging educational context,

and the role of peers and the tabletop computer in constructing knowledge and creating learning
opportunities. The study has demonstrated the potential advantages of -¢eatned
approaches in promoting tleenstruction of knowledge without requiring constant attendance

by the teacher. From a practical point of view, the study is difealemonstration of how
tabletopcomputer based collaborative reading sessions run in isolation from the teacher; in real
classrooms teachers will act as facilitators to several groups of students working at different
tabletop computers each occupying four students. Doing so would give the teacher more time

to manage and prepare for other simultaneous classroom activities.

The ability of DCSR to record studentso6 act.i
be useful in:
T Creating awareness of studentsd | angua

comprehension strategies in particular;
1 Usingsuchrecordingsfo t eachersé reflective practi
to consider best teaching approaches and the optimal use of language learning

materials embedded in the DCSR application.

Students usually engagevariety onscreen activitiesfor instance gecifying the words they
consider clunks and choosing4ixp str ategies that hel p them
Reviewing the recorded estreen activity can give the teacher useful information about
studentsé individual p r radading oosprekensidn difiicalttes b u |
This study will also be of use to language instructors and pedagogical software designers, to
make modifications to the current applicati

in reading activities and enhee their productive collaboration skills.
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| invented material and managerial tottsbe embeddeth the design of DCSR in order to
keep smooth flow of studentsd interaction,
comprehension strategieand help them identify and verbalize their thoughts and problems
they face while reading. These tools were capable to cover the constant presence of the teacher,
allow for systematic instruction, and provide opportunities for-tadace and tabletepased
collaboration. Such tools gained more importance due to employment of tabletop computers
with ample space for fage-face collaboration around them, manipulation of various artefacts

on the multitouch tabletop surface, and the effective use of the CSR apphoaapproach

which had positive results in supporting reading comprehension.

The DCSR application can also facilitate conducting further research. For instance, the use of
system tools in spoken or written peer feedback, the effect of vocabulary letnoisgn
studentsé reading comprehension, and the in
comprehension. Various issues related to ESL speaking skills and conversations can also be
investigated regarding the use of the DCSR application. ¥mmgle, investigation of the
triggers for collaboration, and how DCSR activities can impact speaking skills. With regard to
the design of DCSR, future research can consider redesigning DCSR to work on tablets, on
digital kitchens to improve reading skill®r catering, for school in the cloud (online
collaborative reading), or integrated with the Halthe-Wall education project. DCSR can
also be integrated with Video Enhanced Ob
reflective practice due to (1) theositive impact which VEO gained so far on teacher
devel opment and (2) the capability of DCSF

activities on the tabletop computer.
7.5 Recommendations forfurther r esearch

This thesis is an initial effort tinvestigate and understand the scaffolding process in an
emerging technology, the tabletop computer, as a language learning platform. Data analysis
suggests various scaffoldirsgrategiestools and their functions, whiclre significant to the

current stdy, and theyhave potential significance for future research.

1 The data and their findings suggest considerable potential for future research into
peer scaffolding and system scaffolding in a tabletegisted language learning
context. Alternative ways afonducted future research are possible; for instance, a

comparative study of papbeased CSR and digital CSR could (a) examine the ways
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i n which each form can mediate student
which is more effective with regard teading comprehension and assessment tools,

and (c) take a broader, less thomnstrained approach, including a larger number of
participants that will permit both a quantitative and a qualitative analysis of student
interaction and a deeper investigatiorf st udentsd and teact
stimulated recall interviews to gain more complete and deeper insights about the
phenomena under investigation.

1 Some of the concepts identified in the current study, such as scaffstchtegies,
tools,scaffold ng f unctions, and studentsdé viev
context, could be explored in more detail as st@ode research topics. These
concepts could be researched with regard to the various factors influencing them, to
gain further understahi ng about |l earning contexts
discourses.

1 The results of this study come from a laboratory research as opposed to a real classroom.

There is a need for investigation of scaffolding in a real classroom over a longer period

of timeto determine the practical application of this technological approach.
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Appendix 2: Paper Prototype 2
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