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Abstract

The benefibf computer related toois supportingstudent learning is influenced
by the engaging nature of the learningiemvmentand the design of thHearning
activities. Professors have considerable role in the design of learning environments and
activities and the way they design the environmefdund to depend otheir
conceptions of t eac hmncepgorsofkefieatieemaachinghpger of e s s o
not been studied in relation to technology use and student engagement. This dissertation
study examined a) professorsd conceptions
technology use in technology rich classrogarsd b) the nature and extent of student
engagemenh these classroomsnd its relationshigh to profe

effective teaching

Semtstructured interviews/ere usedo obtain data from 13 professors who were
teaching in active learning dlarooms in a large research university in Eastern Canada
winter2011 I nterview questions focused on capt:H
effective teaching in relation to the course they were teaching in the classroom, their
expected learning outcom&g students, their instructional strategies, and the role they
sawfor computersandthe type oloftwarethey use andor expecedtheir students to
use in relation to the course. Following intervéamith the professors, a survey was
administered to thestudentsn the end of the ternThe instrumentStudent
Engagement imechnologyRich Classrooms (SETRC) was developed to determine
aspectand extenbf student engagement in the cont@wo hundred thirty two students

consented to participate in thesearch and completed the paper copy of the survey.



Analysis ofinterview data using a holistic inductive appro&dth constant
comparisorresulted in three conceptions of effective teachitiginsmitting knowledge,
engaging students, and developingrieng independence. Transmitting knowledge
highlighted organizing and presenting subject matter to students. Engaging students
focused on student involvement in various activities such as discussion, presentation,
collaboration, and hands on exercisesvé&eping learning independence and self
reliance related to holistic development of students as professionals and independent
learners. This third conception also considered effective teaching to be designing learning

environments with more emphasisondseent s 6 i nvol vement .

Principal component analysis with varimax rotation was applied to the student
survey data. The analysis resulted in four components of student engagement: cognitive

and applied engagement, social engagement, reflective engagemegdabeldrity.

Subsequent multivariate analysis consid
independent variable and the four student engagement components as dependent
variables yielded significant relationship
engag@ment. Students in classrooms of professors who consider effective teaching to be
developing learning independence/seliance reported the highest score on cognitive
and applied engagement; the score was the least for students in classrooms of professor
who consider effective teaching to be transmitting knowledge. The difference was
statistically significant. Concerning social engagement, students in classrooms of
professors who consider effective teaching to be engaging students reported the highest
swre among the three groups and it was significantly higher than scores of students in

classrooms of professors who consider effective teaching to be transmitting knowledge.



Analysis results did not show any significant different among the three groutsients

in terms of reflective engagement and goal clarity. The study has implication for
understandingcontestpeci fic conceptions of effective
course/classroom level engagement, designing and assessing technologyraih nat

learning environments, and improving faculty development initiatives.
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Résumé

Les avantages de technologies d'information et de communication (TICs) comme
support d'apprentissage dans le milieu éducatif sont influencés par la qualité engageante
de l'environnement d'apprentissage et le design des activités d'apprentissage. Les
professeurs jouent un réle considérable dans le design d'environnetdatdivités
d'apprentissagél.a été démontré queur conception d'enseignemamiiue sur ledesign
desenvironnemerst d'apprentissag€ependant, les conceptions d'enseignement
(efficace) que possédent les professeurs n'ont pas été étudiées jusqu'adarsientrait
a l'utilisation des TIG et I'engagemerdtudant Cette thése de doctorat a étualides
conceptions d'enseignemaiticace de professeurs et Iperceptions de leur utilisation
de technologie dans des salles de clashementquipés en TI§ et b) la nature et
I'étendue de 'engagement étudidans ces salles de clagd sarelaton aux conceptions

d'enseignement efficace des professeurs.

Des entrevues serstructurés feert employéspour obtenir des données de 13
professeurs qui enseignaient dans des salles de classe d'apprentissage active d'une grande
université de recherche dalEst canadien durant I'hiver 2011. Les questions d'entrevue
étaient centrées sur la capture des conceptions d'enseignement efficace des professeurs en
relation ax cours @l'ils enseignaient dans cette salle de classe, leurs attentes vis a vis les
résulats d'apprentissage des étudiants, leur stratégies d'enseignement, et le réle qu'ils
percevaient pour l'utilisation des TICs par aug&mes et les étudiants daasrkscours.

Suite aux entrevues, un sondaggémenéaupréeses étudianta la fin du trimese. Le
guestionnaire, Student Engagement in Technology Rich Classrooms (SETRC) a été

développé pouréterminer certains aspeds I'engagement étudiagtt sonétendue dans
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ces contextes. Deux cent treqteux étudiants orgccepté dearticiper dans laecherche

et ont complété la copie papier du sondage.

L'analyse des données d'entrepuecédadans une optique holistique par
I'entremise d'une approche inductive avec comparaison conetaégelta dans trois
conceptions d'enseignement efficdcla trarsmission des connaissances, 'engagement
étudiant, et le développement de l'autonomie apprenante. La transmission des
connaissances soulignait I'organisation et la présentation du contenu d'apprentissage aux
étudiants. L'engagement étudiaentraitsur laparticipation des étudiants dans diverses
activités telles quia discussionla présentationla collaboration, etesexercices
pratiques. Le développement de l'autonomie apprenante était relié au développement
holistique des étudiants comme des apprenprofessionnels et indépendants. Cette
troisieme conceptioprenait aussi en comptedesign des environnements

d'apprentissage avec un plus grand accent sur 'engagement étudiant.

L'analyse des composantes principales avec rotation varimax fut ajgpigu
données de sondage des étudiants. L'analyse résulta en quatosantes: 'engagement
cognitif et appliqué, I'engagement social, I'engagement réflexif, @t et lgprécision

des obijectifs.

Une analyse multivariée subséquente qui considésaconceptions des
professeurs comme variable indépendante et les quatre composantes de I'engagement
étudiant comme variables dépendanitteatifié des relations significatives entre les
conceptions des professeurs et 'engagement étudiant. Les &tuliarcours de

professeurs qui considéraient I'enseignement efficace comme le développement de
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l'lautonomie apprenantvaientles plus hauts scores sur 'lengagement cognitive et
appliqué; le score le plus bas étéiervéour les étudiants des coursptefesseurs qui
considéraient 'enseignement efficace comme la transmission des connaissances. La
différence était stastiquement significative. Pour ce qui est de 'engagement social, les
etudiants des cours de professeurs qui considéraient I'enseigregficane comme
I'engagement des étudiants démontraient le plus haut score des trois groupes et ce score
était statistiquement différedesscores détudiants des cours de professeurs qui
considéraient 'enseignement efficace comme la tn&@sson des coraissances. Les

analyses n'ont pagentifié de différence significative entre les trois groupes en terme
d'engagement réflexif ou de clarté et la précision des objestiCette étude est porteuse
d'implications pour comprendre les conceptions d'enseigneefficace selon des

contextes spécifiques, pour déterminer le niveau d'engagement étudiant pour un cours ou
un niveau d'étude, pour le design et I'évaluation d'environnements d'apprentissage riche

en TICs, et pour 'amélioration d'initiativee dévebppement professionnelle
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Chapter I: Introduction

Student engagement is a desirable educational activity that is relabextjtality
of student learning and personal developnfiietson Laird & Kuh, 2005Newmann,
Wehlage, & Lamborn, 1992NSSE, 2008 ReparPike & Kuh, 200%. Engagement
represents active involvement and commitmericdemic activitieAstin, 1984 Kuh,
2003 Newmann et al., 1992ind is considered to be a means for active student learning
oran end by itselfits advantage is based on firemise that the more students direct
their efforts to educatnally meaningful activities and warfractice, and get feedback
on a subject, the more they learn abthé subjectaind internalize required skil{€arini,
Kuh, & Klein, 2006 Kuh, 2003. Shulman (200Rasserts that although learning begins
with - engagement and engagement Adleads to kno
education contesfengagemerii i s not just a proxy for | ear
pur pose o byiteell hecaasi provides students with opportunities to
communicatevith new people, to explore new ideas, and to make sense of human
experience (p. 40).

Student engagement can be understood differently in different corfiexts
instance, it couldbe understoodn terms of interest and intrinsic motivati¢ag.,
Schroeder et al., 20}, theappreciaton ofthe value of schooling and a sense of
belongingness to the school syst@ny., Willms, Friesen, & Milton, 20Q9andthe
amount and quality of efforts studemtgpendon academic and related waekg.,Astin,
1984 Kuh, 200). In higher education contesctAlexander Astinpne of the earliest
contributors to student engagement researc

i nvol vahddeenfti h e d amount &f ghysital amapsychological energy that the



student devotes t o(Astih,4984 g 5Bl Astm{(188) mxherer i enc e
assertedhat involved students spend more energy on studying and more time on campus,
participate in extracurricular activities, ahdvemore interaction with faculty members.
Such understanding of engagement is broadecape and includes participation in
extracurriculamctivitiesor social events.

Research on student engagement in highe
conceptualization and has focused on identifying institutional factors that determine
student engagemeor disengagement. In addition to the premise that active engagement
is important for student learning or as an end by itself, a related premise is that policies
and practices of institutions influence student engagearettheir college experience in
generalPike & Kuh, 200%. Accordingly,research on student engagement has been
largely conducted aheinstitution level with the main purpose of providing feedback for
institutional decision make(siu & Kuh, 2002 Kuh, 2001 2003 NSSE, 2008 Report
For instanceThe National Survey of Student Engagem@8SE), since its inception in
2000 as fdcol | ehgsesensed aandraunekrepaortdop panticipating
institutions It determines college quality in terms of the amount of time and effort
students spend on their studies and how institution®yépeir resources to encourage

student involvementhtp://www.nsse.iub.equNSSEusesfive benchmarks of effective

educational practice at national and institutional letresdepict student engagement
These bechmarks includéevel of academic challenge, active and collaborative learning,
studentfaculty interaction, enriching educational experience, and supportive campus

environmen{NSSE, 2008 Report


http://www.nsse.iub.edu/

To determineengagement at throgram levelKember and Leun{005a
2005h 2009 used survey data from graduating studevits the purpose of obtaining
evaluativeinformation andorogramlevel feedback for departmenfheyexamined the
relationshipbetw en st udent sdé devel opment of genera
thinking, lifelong learning, adaptability, and problem solving and their perception of the
teaching and learning environment. Tloejlecteddata from over 2548 graduates of
Hong KongUniversity (all from one year) using an instrument that has two stales
capability, with nine subscaleand teaching and learning environmemth four
subscales. They performed structural equation modeling to relate the two sets of
subscalesThey reported tat the active nature of the teaching and learning environment
is related to the learning outcome and the intellectual subscales of graduate capabilities.
Thelearning outcome subscale represents knowledge of the discipline and developing
career relevant lowledge and skills. The intellectual capability subscale relates to
critical thinking, creative thinking, ability to pursue lileng learning, problem solving
and adaptabilitfKember & Leung, 2005a, p. 163 hisfinding providesjustification for
the considerable emphasis higher education institupptat® on providingctive
learnng environmentsor their student$NSSE, 2008 ReparPundak & Rozner, 2008
Shulman, 200R

Given the results of engagement research at institution and programaevels,
logical extension is to examine and understidwedconcepof engagemerdtthe
classroom and course lev&his extension is particulgrimportant because findings
institution and program level research are less informative for professors and

instructional designemsho are at the front line of creating learning environmants



will need greatemsight as to what student engagemenks like at classroom or course
level more so in technology rich environments. If there is a relationship between learning
environment and student engagement as well as learning environment and student
capabilities(Hu & Kuh, 2002 Kember & Leung, 200520058 Pike & Kuh, 205, such
relationship needs to be examinedhatcourse and classroom level where the effort of
students is demonstrated more cleakipre importantly, thisieeds to be studied

relationship to how professovgew their teachindecausdaculty conceptions of

teaching are reported to influence their instructional strategies. By extension, their
strategy could influence student engagement as well as their choice and use of tools
including computers in their teaching.

Universities establish activedrning environments involving different types of
computesrelated technologies to provide engaging and interactive learning experience
anda clifnate that fostersonceptual changg€Dori & Belcher, 2005, p. 248cGill
University Teaching and Learning Services, 20@9ndak & FRzner, 2008
Theoretically, active learning environments are based on constructivist orientation to
teaching and learning and are studesnteredGrabinger, 1995 It is logical to
hypothesize that studentsd engagemenst and
and related tools facilitated when there is alignment between teacapoacheand
the physical environment.

Empirically, however, no studyasexamined the relationship between
professorsd conceptions of teaching as it
From research on university teaching, we Kk

are reléed to their teaching approaches and strategies and their conceptions may be



influenced by the teaching and learning con{®drton, Richardson, Hartley, Newstead,

& Mayes, 2005 Trigwell & Prosser, 1996b There is, howver, paucity of research on

how professors viewffectiveteaching in technology rich contexts and how their
conception relates tineir use of computers in teaching andtiedent engagemeint that
specificcontext Considering the context specific negwf conceptiongEntwistle,

Skinner, Entwistle, & Orr, 20QEntwistle & Walker, 200Pand the importance of

student engagement for their learning and development, understanding the relationship
between the two construatsll have significance foenhancing active learning through
faculty development activities, for designing learning environmemd forassesag

student engagemeat course and classroom level.

The purpose of this dissertation is, therefore,tousddea nd pr of essor s o
conceptions of effective teaching, thperceiveduse of computens their teachingand
student engagementall in thespecificcontext oftechnology rich classroomshe
dissertations organized into three manuscripts. The first manpscritically reviews
two sets of literaturéthe literature otheuse of computers as learning tools, more
specifically, cognitive tools and the literature on effective university teachiriy the
purpose of framing a type of teaching that uses ederp as learning tool3he
manuscript concludawith thereconceptualization of effective teaching as design of
learning environments and delineates features of such environments. The second
manuscript determisp r of essor sd ¢ onc aipgtiniredatiostoaf ef f ect
coursetaughtin active learning classroonasdsubsequentlyrelates theseconceptions to

their perceived use of computers in their teaching. The third manuisaigtudy that



exploresthe nature and extent of student engagenmetechnology rich classrooms and

the relationship ofhise ngagement to professorsdéd concept



Chapter II: Manuscript |

Design of learning environments: A bridge between use of computers dgarning
tools and effective university teaching

Engida Gebreand Alenoush Saroyan

Abstract

Research otheuse of computers for student learninginiversity contexa
mainly focuses on the learniagpectndrarely makeseference to effective university
teaching or the role of the professofosterirg learning Conversely, research on
effective university teachingeldom nentiors computer use as meatesfoster
effectivenessor as an attribute deaching expertise. In this papanargument is made
for reconceptualization of effective teaching imte ofdesigning learning environments
to foster studeist 4ctive engagement. Such conceptualization enablasstud
computers akearning toolsWe first provide a criticaleviewof the conceptual and
empirical literature on computers as cognitiveld@nd identy features of computer
based cognitive tools iolassroonmenvironments. We then synthesize features of effective
university teaching as it relates to student learning. Finally, we propose characteristics of
naturalor classroomearning envionments that bridge effective teaching and use of
computers as learning tools. We also discuss implicafanmresearch and teaching

practice.



Introduction

The use otomputersand related technologi@sd theiimpacton university
teaching and leaing have oftenbeencriticised forreinforcingthe same traditional
approaches to teachingther than adding value the teaching and learning process.
One of the reasons often cited in the literature is the tendency of researchers, professors,
and admmistrators to focus on the technology itself without considering the educational
rationale and the teaching and learning context under which the technologies are
appropriatedKim & Reeves, 2007/Mishra & Koehler, 2006Selwyn, 2007. In the same
vein, studies on effective university teaching tanefer to the use dbols, especially
computers and related technologies, mméegrd partof or meango effective teaching.
Despite their dynamic and reciprocal relationstgaching and student learning are often
studied separatefhuell, 1993and more so in the context of using technology for both
teaching and learning purposes.

The purpose of this paper is to advance a discussion that bridges the two research
area® use of computers dsarring tools andeffective university teachirdgby framing
effective teaching adesignng learning environment®r students to actively engage in
selfregulated, constructive processesst wereview the literature othe use of
computers as learning tootmore specifically as cognitive tods elaborated ibhoth the
conceptual and empirical literatyend the roléhese toolplay in supporting student
learning.Further, weidentify characteristics of cognitive tools used in natural teaching
and learnig contextssuch as classroomSecond, we preseatliscussion of effective
university teachingdrawingfrom two bodies of word exemplary university teaching

and conceptions of (effective) teachifitne argumerstwe present lead us tosynthetic



perspeave, namely thaeffective teaching as facilitating student learning and designing
of learning environmentsvhich can be bridge between enacting effective teaching and

using computer technologies for student learning.

Computers as Learning Tools

One ara of research on the use of computers for student leamngften
repors positiveeffectsis the study of computers as cognitive toBlea (198h one of
the earlyadopters of this terndefinesc ogni t i ve t ool s as any medi
transcend thémitations of the mind, such as memory, in activities of thinking, learning,
and probl em sThis definianp appdars to belnt@ yenarnc one that
includes non computer toolsuch as written languagds o z m@ 983 definition is
more specifido computes. Itstates hat cognitive tools are fsc
the control capabilities of the computer to amplify, extend, oremlean human cogni t
(p. 21).Jonassen and Reeves (1pBéve also defilbcomputer basedognitve toolsas
fié technologies, tangible or intangible, that enhance the cognitive powers of human
beings during thinking, pr mbddigomtocognitive i ng, a
tools(Kozma, 1987Lajoie & Derry, 1993p, othertermssuchdscogni t i v e
techno(Peagld8gSDechnol ogdesand fiparmmners in cc
(Salomon, Perkins, & Globerson, 1991 and d(donassen, 20@have been
used for the same concelthat is common in this body of literature is that it
predaminantly supports the view that computer technolqgid®n used as cognitive
tools, havethe potential to significantly contribute to aspects of student learning; and this

view is common in both the conceptual and empirical literature.
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In the conceptuditerature differentresearchers havagued that computdrased
cognitive tools, when used in learniogntered environments, facilitate constructivist
learning activities and support the creation of personal knowlgggshi, Hannafin, &

Wang, 2005Jonassen & Reeves, 199&cilitate multiple ways of knowledge
representatiofJonassen, 2003onassen & Carr, 20pGand partner the learner in

cognitive activitiegJonassen, 200@alomon et al., 1991Probdem solving isan integral

part of everyday professional life and the central part of problem sas/atequately
representing i(Jonassen, 2003Cognitive toolscanhelpin this regard by abdwing

learners to externalize their internal representations. Internal (mental) and external
representations of problems are interrelg#@thng, 199yand the more the two
representations are integrated the better
problem solving activitiegJonassen, 2003External representations, especially in the

context of problem solving, involve use of tools and physical configuraiireng,

1997. Computer tools such as semantic networks, expert systems, and databases can be
usedtofac | i t ate studentsd representation of <co
(Jonassen, 200Q003.

Salomon et al. (199identifiedt wo WA cogniti ve -mfelect so of
cognitive tools. ™Thle tfhier sste ciosn di a fsf dicetf ¥ ewit ts
with refers to what learners gain during the learning process while working with the tools
on different activities such as problem solving, information analysis, and hypothesis
testing. Computers provide aoijve partnership to users when they eoasideedas
tools we Awork witho rat he (Salamoraetal.,d891,i mac h i

p.d. That is, these tools provide the affordance that learners can take advantage of in
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solving problems and representing their understanding of issues. They also minimize
intellectual burden by takingn theroutine part of the task at hand and leapmhe

learner with the opportunity to engage mindfully both in the use of the tools and in the
process of thinking and making strategic decisions related to th@ &gele, 1993. The
partnership between the learner and computer based cognitive tools necessitates carefully
determining the balance between what tools do to peioplgffordance (Pea, 1998

and what people do with the tool®.,agency of the user. For example, computers
should not be considered as machines that studentdiearawhere they replace the
teachegxpert(Derry & Lajoie, 1993 or learnaboutwhere topics about the hardware
and software tools ateeated acentral issues in the learning procéksnassen, 2000
They have to be resourcesadable to learners tactivelywork with and use in dealing
with their academic activities.

Effectsof computers relate to what remains with the learners after their
experience with the technologies. The interaction of learners with tools can lead to
cui vation of skills and internalization of
(Salomon et al., 1995uch thatevelomdskills that can be used at a later time in
dealing with similar problems and situations with or without the same tools.

The empirical literature has also documented various learning situations where
computerdave beemsed as cognitive tools with positivifexts on student learning and
achievementSuch use of computers in pgstondarncontextsand courses has been
reported to improve st udent(odAffadtea,&i sf acti on

Reeves, 2002 support medical diagnostic problem solv{@@nielson et al., 2007
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deel op |l earnerso6 systems n(duwhg 2008hagd eaharttce u nd er
| earnerso6é6 pr obl problemselgng(tisetal.t2608.i on and

Danielson eal. (2007 reported results of studies where they examined the impact
of a cognitive tool called Adiagnostic pat
achievement. Their study also determined perception of students about the usability of
the dP. The diagpstic path finder was used to support veterinary medicine students in
learning clinical pathology that involves working on numerous cases. Their fnding
showed that students who used the dP significantly outperformed those who did not use
the tool in firal exam scores. They also reported favourable student perception for the
cognitive toolHung (2003e x ami ned graduate adystethent so6 per
thinking and modeling coseusinga prepost design involving use of modeling software
called Apowersimo as cognitive tool. The s
significantly different from preest scores especially therepresentation of systems
models in terms of carectivity, causeandeffect relationship, and feedback loops.

Similarly, Liu et al. (2009 examined cognitive tool use patterns at different stages
of problem solving process among 61 undergraduate students in educatemtStsed
a hypermedia pr ogr am &tooldhatns desgneditddssise n Re s c u
students in a problem solving context that involves identifgimgppropriate home
within a solar system for different alien species. The study reported significant
relationship between use of tools and cognitive processethanse oflifferent tools at
different levels of the problem solvipgocess The positive results of computeased

cognitive tools for student learning extend beyond the-pestndary enviroment as
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similar favourable results are reported in th2kcontexie.g.,Bera & Liu, 2006
Manlove, Lazonder, & @ Jong, 20090'Neill & Weiler, 2006 Stahl, 200%.

There arewo aspectshatstandout in these studies and in the general literature
on the use of@mputers as cognitive todisat can guide theuse in classroom contexts
One is thathe focus lies on students using the soahdthe other is thastudents use the
tools for clearly definedlearning relategpurposes involving high level cognitive
engagementNotwithstanding these positive results, thp@intsareworth mentioning
about the literature on compueascognitive tools.

The first is the focus of the research on learning and the exclusion of teaching
from the equation. Studies largdtycus on how students learn using the tools and rarely
mention the role of the teacher or instructional designtacilitating the learningThe
availability of cognitive tod for students does not necessarily guarantee proper use and
there arairectandindirectpieces okvidence supporting the need for directing student
learning activitiesvhile using technologie@Papert, 1987Salomon et al., 1995chmid
et al., 2009. Students may spend much time in front of the computer but may not use it
for proper academic taskBhe wseof computes as cognitive tod needs to be related to
and discussed witthe role of the professor and instructional designer.

The second issue is the lack of agreement on what constitutes a cognitive tool
(Kim & Reeves, 200) Is it the features of the tool or the nature of use that makes a
computer a cognitive tool? Arguments in the concdpiteaature often tend to
emphasize the notion that it is the way the todeployed and appropredthat makest
a cognitive tool rather than the special features of theprode According to this view,

the same tool may be a cognitive tool graductivity tool based on the way itusilized
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(Kirschner& Erkens, 2005 Examples provided in the conceptual literaturelterefer
to relatively general purpose, opended tools such as databases, spreadsheets, semantic
networks, modelling tools, programming languages, and other related applications
(liyoshi et al., 2005Jonassen, 200Q003 Jonassen & Reeves, 1998onassen (2000
suggested that mindtools nappel ireatdiidrys @v(@p .
Tools used in empirical studies, however, are more tgpécific in that they are
designed tdoring aboutearnng a specific topic in a course or to perform a specific task
often in laboratory contexts. Besides, these tools areeadily accessible to professors
and their use in natural settings outside of the research context is minimal, if any.
Jonassen (200@easoned in favour of using readily available general purpose
applications because no matter how many of these-gpgicific tools are developed in
different laboratories, the total does notkea fraction of the topics covered in school
curricula. The transition from the laboratory to the natural environmeningteducesa
host of challenges both for the researcher and the classroom téaabettion and
Technology Group at Vanderbilt, 1996

The third issue of concern relates to the fact tiratise of cognitive tools focuses
mainly on individuakatherthanthecollaborative and social aspect of learnighen
there isa collaborative componergé.g., Lajoie et al., 2006it is in online rather thaa
faceto-face environment. The collective result of these issfiesncern is that the
application of cognitive tools in natural

and/ or i n@&im@aReepes, RO e O
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Computer-based CognitiveTools for Natural Contexts

Studieshavedescribé thebenefits of cognitive tools to student learning when
used in certain waylsut theyhaverarely delineaté the common features of cognitive
toolsnor have theyconvincinglyclassiied which tools can be considered cognitive tool
and which ones are not. Lack of a common understanding about the design and features
of computetbased cognitivéools can have implications in the use of these tools in
classroom or research settin@se way to address this isadopt an enhanced
perspective of conceptualizimgognitive tool as the combination g affordance and
learner agencyKim and Reeves (200 &laboratd onthis perspective in thegxtensive
synthesis of the cognitive tool Il iterature
activity form a joint learning systemand theexpertise in the world should be reflected
not only in the tool but also in the learniagtivity within which learners make use of the
toolo ( p .Suckaviéw broadens the scope and considers the importance of the
holistic learning context and the alignment of purpose, activity, and tool. It shifts the
focus from the technologyer seto the learning envonment(Bain, McNaught, Mills, &
Lueckenhausen, 1998nd bring to the fore the role professors and instructional
designers can play in designing the learning environniéetfollowing three
characteristics areighlightedto describe this contextual and holistic view of tool use and
enhanced conceptualization ofgeative tools.

The first characteristic is strategy fore a r cognitive@ngagemeniSugrue,
2000. Learningis amental process that involves structuring, analyzing,raptesering
knowledge in a maningful way. Deep learning is nautomatic and effortful and it

requires highefevel processing. If instructional tools and activitdas to facilitate
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cognitive engagement, they needoromotd e a r mirdfulse8g(Salomon &
Globerson, 1987as well agsnterest and willingness to exert effort and to learn difficult
conceptgySheard, Carbone, & Hurst, 2Q1@ndto facilitate creative thinking and
knowledge representation. Using the tool to access information or to increase
productivity in the form of word processing is not considered cognitive tool application
(Kim & Reeves, 2007Kirschner & Erkens, 2006

The second characteristic is opemdedness of the tooBalbel (199) has
suggested that tools may be vahmutral or valudaden. A tool is valudaden in he
sense that its designers have some intentions as to how and why the tool is going to be
used. But, it is value neutral until it is used by the user in a given way -&tness
implies that the tools do not completely dictttatthe learners behawe a certain
manner or limit their engagement during the learning process; rather, the learner should
be able to make active decisions as to how and when to use the tools, set instructional
goals, or make sense of the learning mat@iKah & Reeves, 200;/Salomon, 1993p
Toosshoul d be enabling, but not-basedkdarnng.cti ng
Openendedness also represents the extent to which learnersaapropriate the tools
andhow the tools address diverse learning needs and cofliggthi et al., 200p Lim
and Barnes (2005 ef er t o tchoinst racsl oOf |teoaptiomeprthetsosnt @At h
that allow students to make decisionso abo
493). Essentially, the opeandednessriterion emanates from the solid argument about
the importance of learner agency and the centralityashlag activities.

The third characteristic has to do with the collaborative and situated nature of the

learning activitiegSugrue, 2000 Social interaction in learning provides students with



17

opportunities for intellectual challenge Wprcing them tamake their thinking explicit

and public and helps them to develop social expectations supportive of lg@eakgr

& Ravitz, 1999. Thesein turn, lead to deeper processing of learning. The situated
nature of learning provides relevance, richness, and applicability to the knowledge and

experience learners argposed to.

Theoretical Support for Cognitive Tools

The bck ofatheoretical framework in the design and use of computers for
teaching and learnin@h\lexander, 199, Mishra & Koehler, 200Bhas led to
disconnected practices and disparate research fin(Radsyer, 200%. The needor
theories is not becausieey provide algorithmic prescriptions on how to use computers in
the process but because they provide the heuristics to address ambiguities and the
explanations about why a given tool happens or does not happen to béHliaenafin,
Hannafin, Land, & Oliver1997. The use of computers as cognitive tools Ihath
theoreticabs well as empiricaupport. The most commonly cited theory, though
general, is constructivisifdonassen, 199200Q 2003 Jonassen & Carr, 2000onassen
& RohrerMurphy, 1999. Two main reasons justify the relevance of constructivism in
this context. First, it is a learningrientedpsychological perspective that focuses on the
learning process and explains how students gain knowléggbe purpose is to use
computers for learning tools, it serves as a framework to organize activities and resources
for studentsSecond, it igroundedn the assumption that learning is about constructing
meaning, engaging actively in thinking and probkmiving, taking prior knowledge into
account, and considering individual differen¢@sffy & Jonassen, 1992s opposed to

passively receiving information. What learners do with cognitive tools such as
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representinggnowledge, dealing with problem solving, testing hypothesis, and
experinenting with alternative@lonassen, 2000onassen & Reeves, 19%9&joie, 1993
can be considered part of the active engagement and knowledge building prac#ss th
theoretical perspective suggests.

Distributed cognition and expertise developmentalanbe supportive
theoretical frames for the use of congng as cognitive toolKim & Reeves, 2007Pea,
1993. Distributed cognition or distributed i
orientedo theoretical framework that consi
distributed and involves cultural, social, situational, and teclyiEbelements

(Salomon,1993a Sal omon (1993) describes distribu

single locuso and sharing of authority, re
theoryexted s meaning of what is considered ficog
cognition or intelligence, instead of bein

or distributed among the individual, other people, tools and the-sattiral system at

large (Hollan, Hutchins, & Kirsh, 2000 A good starting point for understanding the idea

of distributed intelligence is considering
by intelligence that, in turnis shaped, and shared by the configuration of people, context,

and toolgHollan et al., 2000Pea, 1998 This leads to thenportance of shared views

and objectives as well as the mediating ro
influenced by what others in the community do and what available tools afford. For

example, tools embody the expertise and intelligericke people who produced them

and by using the toolssers takeadvantage of the knowledge of the desigriEedbel,

1991, Salomon, 1993aAccording to distributed cognition, computesised cognitive
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tools in a learningantext modify the very nature of the learning activity and its learning
outcomes.

Similarly, the theory of expertise supports the use of computers as cognitive tools.
Considering expertise as the characteristic of having superior skills and knowledge
accanpanied by performand&ricsson, 2006and its development as a process of
deliberate practice that involves use of tools and artifacts, the expertise literature can be a
usefulframeworkfor supporing the use of computers in teaching and learning. Experts
are haracterized by their pursuit of complex problems and by their superior organization
and use of knowledgé&he theory of expertisean inform the use of computers in
teachingand learningn two ways. The first is the study of expert reasoning and
knowledg representation in the design and development of intelligent systems such as
artificial intelligence, expert systems, and intelligent tutoring sysdeoften called the
modelling approach in the use of compuiggoie & Derry, 1993a

The second and more relevant for the purpose of the discussion in this paper is the
importance of tool use for expertise dieygment and the consideration of tool use as part
of expertise. Tools or external aids supporting the development of domain specific
expertise is reported in disciplines such as phygiogai, 199) and medicinéLebeau,

1999. Expertise igartly understood in relation tihetoolsthatexpertsuse For
example, understanding the expertise of radiographer or computer prograeuoeres
morecompletewhen one considetle related tools these professionagto carry out

their professionatesponsibilities. Considering learning as expertise development,

computer related toolscanplag i gni fi cant role in | earnersao

knowledge and their pursuit of advanced probl¢8ysro, Feltovich, Jacobson, &
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Coulson, 199p Thus, computers are not onlydemg tools, but also new content and
component of expertise that need to be integrated with any course in any dig€ipkne

2008 Mishra & Koehler, 2006

Effective University Teaching: A Review

Effective teaching is widely considered to be one of the major inputs for
improving quality ofstudentearning, developing subject matter knowledge and
competencies, and eanhcing lifelong learning skill§Parpala & LindblomYlanne, 2007
Ramsden & Martin, 1996Universities encourage departments and faculty members to
pay attention to quality of teaching and student engage(hiativa, Barak, & Simhi,
2007, Reid & Johnston, 1999Some have assertdaatwhatgoes on in classrooms
duringthe teaching and learning process accounts for the largest amount of variance in
student learning outcoméSampbell, Kyriakides, Muijs, & Robinson, 2004

The meaning of effective teaching, however, lacks editinderstanding
(Bartram & Bailey, 200Pon the part of researchers, teachers, and policy makers thereby
making the task of focusing and synthesizing research on the subject fairly difficult.
Researchers have employed different approaches and méthodsstigateand describe

effective teaching including student couragirg and relatedtudent surveys, classroom

observations, and interviewgth professorge.g., Abr ami , do6 Apol l oni a,

2007 Hativa et al., 2001Kane, Sandretto, & Heath, 20(Reid & Johrston, 1999

Young & Shaw, 1999 Considerable portion of research on effective teaching oréeach
performance in higher educatibas beenlone based ostudent surveys and course
ratings(Benton& Cashin, 2012 In this paper, the scope of the discussion on effective

teaching is |Iimited only to professorso

&

pe
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student course ratings. Thisisbecaudfee pur pose is to reflate pr
effective teachingo use of tools and design of learning environmeiitsst of student
course ratings do not address the broader construct of learning environments. The student
rating literature is also largely based on teadwesiteredather than sentand/or
learningcenterednodels of teachingKember & Leung, 2009

Oveall, studieson effective university teaching especially thasevhich data are
collectedfrom professors can be grouped into two based on the purpose and/or research
participants. The first group consists of studies that focus on determining elements,
aspects, or general characteristics of effective teaching mainly thtbaglkamination of
the belief and practices of exemplary professors. Thus, the main participants in this set of
studies are fewicnenlilregd op roof efisaswstrdiss. inclie a mp | e s
the work ofDunkin and Precians (1992Hativa et al. (200}, Reid and Johnston (1999
Bartram and Bailey (2009andKane et al. (2004 These studies try to capture
professorsodo beliefs about effective teachi
mean the relatively stable and Atypical or
v i e wWBatnhoelowicz, 1999, p)6Findings in thesetgdies relate to what professors do
as well as to their skills and attributes. The first major element mentioned in these studies
is subject matter knowledge and the ability to organize and present it to stidierkin
and Precians (1992 ef er to this el ement as the fAnatu
488)andi ncl udes the professorés depth of knowl
organize the knowledge and pees it with clarity, and ability to put the lesson in the
larger context of the course and the prog(bfativa et al., 2001Kane et al., 2004

Parpala & LindblomYlanne, 2007Reid & Johnston, 1999
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Another element relates to creating positive classroom environnrent fo
interaction and collaboration among students and for interaction of students with the
professol(Hativa et al., 20G1Parpala & LindblomYlanne, 200Y. This theme also refers
to the personal attribud®f the professosuch as approachability and interpersonal
relationship skillgKane, Sandretto, & Heath, 200Reid & Johnston, 1999The hird
element has to do witmotivatingstudents and making them enthusiastic about the
subject and their |l earning. This also
teaching in a way that transmitsee same enthusiasim studentgDunkin & Precians,
1992 Hativa et al., 2001l The final component of the exemplary teaching literature is

encouragi ng senceddearnirg@unkin g Breciaresn1892avhich

ncl

involves individual activity for studentand connects he fi mportant object

university twathairstuctiongldrategyp . 4 8 8)

Thisbodyof researctalso compares attributes and practiceS & x per t o
novice professa For exampleDunkin and Precians (199&ported that award wming
lecturers mentioned more elements of university teaching as opposed to most of the
novice lecturers who mentioned only one of the elemietsesearchers identified. This
body of research is essential for better understanding of effective uniteesityng.
What is missing, however, is sufficient description of teachmd relates tprocesses
and activities of student learninigffective teaching is broadandincludes issues of
pr omot i n gersonaladdeaffiettised@evelopment among atmniags(Brophy &
Good, 198p.theeds to be understood i n -oréer ms
thinking (Biggs, 1999. According to Biggs, effective teaching results in a situation

where most students use their higher otdarking skills which otherwise only the high

and

of

S
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ability students do. As an activity, effec
processes and outcomees well as consider contextual variabléauer, 1985Seidel &
Shavelson, 2007

Another element that needs to be part of teachifegtivenessywhich is not often
mentioned, is use of resources such as computers to facilitate student learning. The
importance of pedpogical expertise together with content knowledge has been the
subject of research on teacher knowledge in th2 ketting since Lee Shulman
introduced the concept of pedagogical content knowlég8alman, 198)f Pedagogical
content knowledge (PCK) is based on the notion that bringing the two areas of
knowledge togethér contentand pedagody is fundamental to teachers because it
represents unique type of knowledge essential for tea¢histpra & Koehler, 2006
Shulman, 198y Mishra and Koehler (20Q&ightly extendedhe concept of PCK to
technological pedagogical content knowledgeCK) to include knowledgabout
technology and its application for teaching and learning.

Arguably, two of the major changes sinc
content knowledge are the prevalence of computer related technologies in educational
environmentsas well asn themainstream educational discourse and the dominance of
constructivist perspectives in accounts of teaching and leafféapnologies are
ubiquitous in classrooms and in dimyday lives of students. Integrating them into
mainstream teaching and leamiactivities in a way that supports student learning
requires harnessing their potential and aligning them with learning material and
instructional strategie§.eachers need to have expert knowledge about the reciprocal

relationship between content andheology to understanidow a technological tool can
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be used toepresent a given subject. In the context of university teachmagppropriate
inquiry would focus on the course level and might lasw the topic or course can be
modified to fit to availabléechnology and how the technology can be appropriated to
help students leartne coursd dealing with the reciprocal relationship between
technology and theourse in a given contexthis knowledge is the basis for good
teaching using technologies in ctmgtivist ways(Mishra & Koehler, 2006

The second set of studies on effective university teaching is related to conceptions
of teaching in general with the purpose of captutiteyange of categories or variations
in the understanding and description of effective teac{8aghuelowicz, 1999 Because
of the interest in the range of qualitatively different conceptidatare not limited to
thoseobtained fromaward winning or exemplary professors and include experienced
professors as well akdse with limited experience and, in some cases, doctoral students
(e.g., Saroyan, Dagenais, & Zhou, 2p08onceptions do not represent individual
gualitiesof professors, butather possible ways of representing the phenomenon of
teaching. Tlese conceptions become important in the study of teaching because of their
influence on teaching approaches and stratégiegwell & Prosser, 1996that in turn
relate to effective teaching and studengagementAs described below, the
understanding is that some conceptions are relateffieictive teaching especially in
terms of promotingonstructivisivaysof student learning morndan othersConceptions
of individuals may be generalizable to other similar situations or may vary from context
to context(Marton, 198). According toMarton (1981} teaching conceptions research is
about determining the qualitatively different ways by which professors understand and

represent the process of teaching.
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With some variations large portion of conception studies represent teaching in
two-dimensional continuum ranging from teacitentered, conterdriented to student
centered, learningriented(Kember, 1997Samuelowicz & Bain, 199ZTrigwell,
Prosser, & Taylor, 1994 The teachecentered, conterdriented end of the continuum
considers teaching to be transmitting information from the expefegsor to the
students. What students are expected to learn is defined subject matter content which
often comes from teachers, textbooks, and related sources. Similar to studies on
exemplary teachers, descriptions of teaching are related to what tedec®nsirews,
Garriso, & Magnusson, 1996At the other end of the continuum is the studesritered,
learningor i ent ed conception of teaching that fc
developmen{Kember, 197, Samuelowicz & Bain, 1992Trigwell et al., 1994

According to the teaching conceptions literature effective teaching is expressed in
tebmsof having Asophisticatedo conception of
(Carnell, 2007 Entwistle & Walker, 2000Kember & Kwan, 2000Saroyan et al., 2009
Trigwell & Prosser, 1996b A sophisticateaonception is one that represents teaching in
relation to student learning with more inclination to developingregj@ilated learning
and active engagement in the proogsarnell,2007). Thus, effective teaching is
considered to be more thaavingcontent expertise and clarity of presentai@ndrews
etal., 199pandincludsunder st anding the subject from I
into account their background, meeting their awareness and motivating them, and
contextualizing the learningxperience.

Different researcheidsaveused different terms to describe this student learning

oriented dmension of teaching conception, forinstaftgg r o mot i ng | i f el ong
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(Saroyanetal,2009 fichangi ng s t(keteen199yc omsepp o ohisvg
st udent (Shmuelowci &Bain, 1992 and fAst udefikerlihdcar ni ng
2009.Fox(1983used a metaphor of Agrowingetheorydc
professor as a gardener. What is commaalits the studentand learningcentered view

of teaching. The followindpur relatedhemes can be drawn as features of this

conception of teaching. First, it focuses on holistic development of the studepeeson

rat her than on understanding of specific c¢
happening to the student as a persono rath
student is going in t(kox 983, p I598Fadlwting r i ng t he
ss udent s 6 dndsocalizatipnas@nofessionals is part of effective teaching
(Akerlind, 2004 Saroyan eal., 2009. The second theme is stude
independence. Teaching, as it relates to student learning, is viewed as helping students in
developing their self confidence and independence in learning. Stedergiven

responsibility fo their learning in terms of planning and organizing their work,

determining learning objectives, and reflecting on their learning and performance
(Samuelowicz & Bain, 1998 all with the view tdfacilitate self regulated and lifelong

learning for studentéSaroyan et al., 2009The third theme is t u d eoncepsuél

change and developmeieaching, in this casdgals with helping students to

experience conceptual change and development about a phenomenarstidiyeand

the world around therfilrigwelletal., 1994 Ef f ect i ve teaching enc
move away from dual views of phenone@nand to recognize multiple perspectives.

Finally, effective teaching emphasizes construction of knowledge as well as critical,

original, and creative thinking among the stud€Atserlind, 2004. Good teaching has
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orientation to realitf{Samuelowicz & Bain, 1992and prepares studentsdeal with
authentigproblems and helps them to develop broader sense of the discipline.

In summaryyesearch on student ratings asitie, concepof effective teaching in
theuniversitycontexthas beenstudied from two perspectives: the expert teacher
perspective and teaching concepsiperspective. The first identifies characteristics and
gualities of excellent or exemplary professors and emphasises possession of deep subject
matter knowledge among other things. This literature also focuses on wipabtassor
does as a source and provider of knowledge. The second pershastattemptetb
capturearange of conceptions of university teaching and presdfastive teaching in
terms ofhaving sophisticated conceptioaisd as a process that is tetdto processes and
outcomes of student learninthis view of effective teachinig alsobasel on
constructivist perspectives to teaching and learniitiy more emphasis given to student
learningactivities where they construct their own knowledge thhoactive and
collaborative engagement rather than through passive reception and accumulation of
compartmentalized knowledge.

What we can learn from the discussion so far is that research on the use of
computers as cognitive tools rarely includes professdstheir role in the process.
Conversely, research on effective teachiagely mentions thase of computers and
related technologies. We argue that this situation can be addressed through a
conceptualization of effective teachingamtextorienteddesign of learning

environments that involves appropriation of computers and other caatatdd tools.
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Effective Teaching as DesignfoLearning Environments

Although the terms teaching and instruction are used interchangeably in the
literature, some resezhers argue that instruction is broader in meaning and relates to the
intentional arrangement of learning conditions and experiences so that students can
achieve intended learning outcorm{@sderson & Burns, 198®Driscoll, 2005 Smith &
Ragan, 200p Teaching, on the other hand, is viewed as interpersonal activity that
requires interaction between teacher and students, ithis narrowe(Anderson &
Burns, 198%. According to this hierarchical view of instruction and teaching, instruction
Acontextualizes teachingo because students
whole interaction occur within the context of instruction; teachiragigiseparable part
of instruction and is related to what the teacher does rather than what the learners do
(Anderson & Burns, 198%ulls & Ibrahim, 2012.

However, careful analysis of t-he descri
centeredlearningorientedconceptios of teaching reveals similarity in purpose, context
and processeand intheexpected roles of professors and students. In both chees ¢
emphasis on studentsdé |l earning and what th
subject matteunderstandings stated as one component of instruc(dalls & Ibrahim,
2012 Smith & Ragan, 2005the purpose in general is to bring abdesired learning for
students and &mith and Ragan (20DB ot ed fA al | i nst rmanaes i on con
|l eading to | earningo (p. 5). As-cenemred, i oned
learning oriented activity also focuses on qualitative and richer student learning outcomes

(Carnell, 2007Kember & Kwan, 200
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I n both instructi on aof@achingoomextiplaysi cat ed o0
central role for the success of both teaching and leafbiaglin & Samarawickrema,
2010. This impatance is partly attributed to the notion that learning and transfer
(Perkins & Salomon, 198¥an Oers, 1998as well as effective teachir{fBevlin &
Samarawickrema, 20}@re situated or context dependent. When teaching is viewed as
designingearningenvironments, the context of learning and application as well as the
learning processeas considered to be central elements in teaching. Learnersahave
relatively more actig role in terms of planning their learning goals, choosing projects
they are working on, reflecting on their learning, and looking out for the support they
need. The professor has more of a facilitating role by serving as a guide, supporting the
effort ofthe learner, and providing expert advice and feedback.

Instruction and effective teaching as facilitating student leanniagrscore the
importance ofntentional design of learning environmemtsh practicalsignificancefor
studens fearning Designis a disciplined activity of creating a product that has practical
utility (Rowland, 199Band involvesa mix of creative and rational processes with
emphasis on pr adtit e osstsi@s2Rowldnd, 1P Iptheo p r
context of designing | earni n(gakkalamvi ronment s
Muukkonen, Paavola, & Hakkarainen,2008 nappr opri atenesso can
terms of bringing about desired learning outcomes, engagudents in the process,
considering and balancing context related factors, utilizing resources, and grounding the
design within the theoretical and research literature on student le@rtg@ingafin et al.,
1997. Lakkala et al. (2008 identified four components of pedagogical dedign

technological, social, epistemologicand cognitive The tchnological component refers
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to selecting and integrating appropriate technology in relation to the intended learning
process and outcome. The social component relates to advance planning for student
collaboration and organizatiori social space for learning. Cognitive aspect refers to
student sé awareness about and mastery of t
includes |l earnersod independemhemocessite appr op
epistemological componert the underlying frame for organizing other components and
refers to conceptions about knowledge and kno@ipgoduct and process of learning.

Grabinger (199preferred to such learning environments as rich environments for
active learning. Rich environments for active learning (REAL) are comprehensive
systems of learning and instruction that involve active as welllEboaoative
engagement of students in authentic and generative learning activities with the goal of
integrating or constructing knowledge and achieving higher level thinking and problem
solving capabilitiegGrabinger, 1996Kovalchick & Dawson, 2004 These environments
are based on constructivist perspectii@sbinger, 1996and bring together features of
learningcentered teaching and use of computer technologies as cognitive tools in a way
that benefit student learning. In essenceAREare means of implementing
constructivist principleg teaching and learningccordingly, cesign of learning
environments that involve use of computer technologies and address the issue of
Aappropriatenesso involve the following fo

Integration of content and context. The main part of what students learn or are
supposed to learn at school relates to disciplinary knowledge and skills. Understanding
domain specific knowledge is one of the main components of expertise and estttinu

be partand parcel of learning outcomes. However, situatedness or context specificity is
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an essential framework of learning and learning thegvies Oers, 1998 Context
specificity or situatedness in teaching and learning relates to particularization of learning
experiencéVan Oers, 1998and establishing relatiship between what is learned and
how it is learned and applig8rown, Collins, & Duguid, 198P The need for integration
of context in designing learnirgnvironments is to situate content understanding to the
authentic experience of the learners. In relation to learning and traPeifkins and
Salomon (198preferedt o0 t he I mportance of context as
18) and argued in its favor frothe perspectives of expertise, methods of problem
solving, and transfér all being more fruitfbwhen context is taken into accouBtown
et al. (1989 havealso suggestthat teaching that does not consider the application
context ignores the influee of situations on cognition.

Learning and learner-centered approaches/strategiefAnother important
feature of rich learning environments, which in part is related to context, is espousing
learner and learningentered approaches to teaching. What amseo use student
centered strategies has not always been clear erf8agihmon & Almog, 1998 One
way of understanding it is considering prior knowledge, skills, and attitudes of learners in
teaching practice@ransford, Brown, & Cocking, 2000Prior knowledge is considered
to be the organizing factor for the thought processes of students as they make inferences
about their experiencédeyer, 2004. Considering prior knowledge also involves imay
broader understanding of the concept that includes not only the courses dtagdents
takenpreviously but also their life experiences and inclinatiisyer, 2004. Another

way of understandinglearne-centered approach, which is related to contextualization,
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Is being culturally responsive by incorporating problems and situations of learners into
ther learning proces@ransford et al., 2000

A related terminology is learningentered approach. This refers to a focus on
providing swccessful learning experiences and achieving desired student learning
outcomegDimmock & Walker, 2004 A learningcentered approach in teaching begins
with a well thought learning outcome for the students and involves designing
instructional strategies based on both the expected learning outcome and the present
status othe learner. In essence, this is about the alignment between the learning
outcomes and choice wistructional and assessmairiategie¢Biggs, 2012 Saroyan et
al., 2004. Thus, when learningenvion ment s are designed based
learning and engagement, consideration of contextual factors, and alignment of outcomes
and strategies, they are considered to be rich enough to facilitate active engggament
& Tagg, 1995Bransford et al., 2000

Cognitive and social aspects of leaing. The third aspect of designing rich
learning environments relates to addressing both cognitive and social engagement of
students. Learning, especially in the context of advanced knowledge acquisition, is about
engaging mindfully, developing cognitivkexibility, dealing with ill-structured problems
and transferring problems solving skills to different contexts, and acquiring high level
thinking skills(Mayer & Wittrock, 1996 Salomon & Globerson, 1988piro, Coulson,
Feltovich, & Anderson, 1988Addressing and solvinigj -structured and contesipecific
problems requires not only having the required schema or representation of a
phenomenon but also the ability to redraw @mepresentation or schema in a way that

helps to address the problem at hé®iro et al., 1988 Such student abilitgan be
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developed by designing learning environments diff@r multiple representations of
knowledge, use different authentic cases, and syn#iesmvledge from different
sourcegesultingfrom cognitive engagement
Cognitiveengagement ifearning rejuires intentional or conscious efforts

(Mayer & Wittrock, 1996 Salomon & Globerson, 198 Making conscious effort or
Ami ndful e®abpraoyn & Gleberson, 198referstoa A met acogniti vel
employment of norautomatic, usually effod e mandi ngo processes (p.
learning experience shld afford students with opportunities to develop reasoning ability
and facilitate | earnersd independent mast e
aspectgLakkala et al., 2008

The soci al aspect of Il earning is consid
c onst r uc ssihatfadlitaies iraividual and collaborative learniBgcker&
Ravitz, 1999Salomon & Perkins, 1998Using a social approach to the design of
learning environments where students work collaboratively provides social scaffolding
for the learnergSalomon & Perkins, 199®ecause such exposure provides intellectual
challenge for students and raises so&xgdectation that support learnifBecker &
Ravitz, 1999. Individual and social aspects of learnang interdependeniPalincsar,
1998 Salomon & Perkins, 199&lavin, 199]). For exampleiHanson andinclair (2003
studied the relationship between professor
teaching and perceived student achievement as measured by ratings of professors and
supervisors of new graduates in work environment. The study eepsignificant
relation between adopting social construct

professiorspecific skills (work skills and problem solving skills).
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Alignment of technological tools and educational rationaleThe fourth
characteristiof rich learning environments is alignment of tool use with educational
rationale. One of the criticisms in the use of computer technologies for teaching and
learning intheuniversity context is the lack of alignment between what the educational
researchnforms about how people learn and the way the tools are used in teaching
practice(Alexander, 1999Salomon, 2000 Learning theories have undergone significant
changes over the last three decades in terms of bo#lttexplearning outcomes and the
centrality of learning activities to bring about intended regBitansford et al., 20Q0
Cognition and Technology Group at Vanderbilt, 19G6abinger, 1996Greeno, Collins,

& Resnick, 1995 One of the changes is the shift in focus from developing basic skills to
becoming lifelong learners and problem solM&sgnition and Technology Group at
Vanderbilt, 1998. Another is the emphasis on what students do rather than what the
teacher does and the alignment of the learning activities to learning outcomes.

In the context of technology use, alignment relates to who uedsdls in the
teaching learning process and for what purpoSelsmid et al. (2009eported that use of
computer related technologies as cognitive tools resulted in s@miifichigher measures
of student achievement compared to using the technologies as presentation tools. On the
other hand, in university classrooms where laptops were provided to students without
explicit purposes and learning activities, researchers foorgignificant difference in
student achievement scoi®gurst, Smarkola, & Gaffney, 20p&nd, in some cases,
laptop use in classroomwas found®bi di stractiveo to both the
students in the clagbried, 2008. A logical conclusion cathus be drawn thatomputers

need to be included in the context as resources that studentwilaend beusedas
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cognitive tools that provide the opportunity s t u d activé engagemenind deep

learning(Kozma, 1987Salomon et al., 1991

Conclusion and future research

The main point othis paperhas beeno emphasize theonceptualization of
effective teaching in university setting the designof learning environmentdhat
provide the conditions.Sudhenvionmeshayakss 6 act i v
involve theuse ofcomputer related technologies for student learning. More specifically,
it argues that there is both theoretical and empirical support for the benefits of using
computer technologies for supporting student learning, although the empirdahe®i
comes largely from laboratostudiesrather than natural learning environments.
Application of these findings and use of technological affordacae be better achieved
through enhanced view of cognitive tothsit includeghe learning activity ashthe
agency of the learnefechnological affordanceepresenthe perceived and actual
functional properties of the tools that determine the way the tools are appro(i*ieded
1993. Learneragency relates to the ability of the learner to operate independently
exercise personal influence on the tools and processes, and to meaningfully shape their
responsiveness to constraifBandura, 2001Emirbayer & Mische, 1998An important
element of agency is intentionality, deliberate planningf@odnmitmend (Bandura,
200)) to use the tools for learning purposes.

Emphasizing learmeagency in learning with computeglated toolsmplies a
shift from planning teaching activities to design of learning environments that take into
account different aspects of learning and student engagement including contextualization

of content, use afdducationafationale, appropriation of contextual resources including
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computers, considering cognitive and social aspects of learning, and use of learner and
learningcentered approaches to teaching.adgument is made faheuse of computer
based cogitive tools in natural learning environments witleemphasis that the value of
these tools comes from aligning the affordance of the tools with educational rationale and
learner agency. Judicious use of the tools necessitates understanding the reciprocal
relationship between what tools can do to learners and what learners can do with the
tools.

Concaving effective teaching as designing learning environments that involve
use of computers as learning tolelads tarelated research projedtghe first of which is
understanding professorsé conceptions of e
conceptions reflect elementsrath learning environments mentioned above and
constructivist perspectives to teaching and learrBiagoyan et al. (2004uggested that
having sophisticated conception of teaching is a precursor for adopting leaeniteged
approaches to teaching.arelated effort tiwill be necessary to determine the context
specific or context generalnat e of professorsodé6 conceptions
environments that involve use of computer technologies provide special opportunities for
student engagement, information on how professors perceive these environments and
appropriate the tools provide ight for design of learning environments as well as

faculty development programs.

Another area of research relates to the design and assessment of learning
environments. Different universities invest hugely on acquisition of computers and
design of actie learning classrooms. Learning environments are much more than

physical facilities. The extent to which these environments facilitate student learning and
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provide opportunity for better teaching needs to be examined. One approach can be
developing instrurants for assessing the nature and extent of student engagement while

they learn in these rich learning environments.

Still another area, related to the first, is understanding the dilemmas professors
encounter when they design their teaching and artetietir conceptions of teaching
while teaching in these classrooms. Conceptual and pedagogical dilemmb2 of k
teachers related to understanding and implementing constructivist teaching and learning
are well documented in the literatueeg. Windschitl, 2002 There is no reason to

believe the situation is different in university context
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Bridging Manuscript

In Manuscript 1, it is established that in order to benefit from the potémdial
computer related tools affordffective teaching needs to benceptualized asontext
orienteddesignof learning environmentsased on learner and learriogntered
approachg as well as involving cognitive and social engagement of studdrgdogical
continuation in theesearchs examining whether or not professors who teach in
technology rich classrooms have such a conception of teaching. Researchers have
investigatedm f essor sé concept i onmveedortefaeahgeefct i ve)
conceptiongCarnell, 2007Kember, 1997Kember & Kwan, 2000Samuelowicz &
Bain, 1992 Saroyan et al., 2009Studies have also sug¢ed that conceptions of
teaching influence teaching approaches and strat@&pesyan et al., 2004 rigwell &
Prosser, 1996mndthatconceptions are relational in that itha&ctivation may be
facilitated by a specific contexEntwistle et al., 20006amuelowicz & Bain, 1992For
exampleSamuelowiczand Bain (1992 e port ed t hat professorséo
as sipporting student learning was limited only to graduate level teaching.

In the wider technology implementation literature, the way users perceive the
value of the technologyfiper cei ved usefulnesso, i's repor
for technology apropriation(Davis, 1989Venkatesh, Morris, Davis, & Davis, 2003
Given the considerable role professors playeilation to thelesign of thelassroom
environment, their perception of effective teaching and their subsequent design of
learning activities are likely to influence whether or not students utilize computers as

learningtoolsand engage both cognitively and solgialith the learning matdal.
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How professors view effective teaching in relation to a course and technology rich
contexts has not been investigated. Also i
effective teaching relate to their use of computer technologies in theiirtgache
research reported in manuscript 2 examined the context specificity of conceptions and

their relationship to perceivagseof computers in university teaching.

The study in Manuscript 2 used sesiriuctured interviews to capture variations in
coneeptiors of teaching applied to the course professors were teaching in active learning
classrooms. It also examines the relations
perceived use of computers in their teachmthe specific context of Active Leaing
ClassroomsConsideringecent efforts in universitpampusethatemphasize the
importance of designingctivelearning environments for student engagement and
personal developme®hulman, 200g the resarch will be of importance for teaching

practices and faculty developmegiforts
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Chapter I11: Manuscript 2

Pr of e €maeptiendof Effective Teaching andthe Role of @mputersin

Technology Rch Classrooms

Gebre, E., Saroyan, A. & Aulls, M. (undevision). Effective university teaching in
technology rich classrooms: The role of conceptions and comphthrsational

Technology Research and Development

Abstract

This paper examined course and context
conceptions offéective teaching and how the conceptions relateperceived use of
computers in technology rich classrooms. We interviewed 13 professors who were
teaching in active learning classrooms in winter 2011 in a large research university in
Canada. The intersw capturedviews of effective teaching, expected learning outcomes
for students, instructional strategies, and thepakticipants savior computers in their
teaching. Analysis of the interview transcripts using epeting and between case
comparisongesulted in three conceptions of effective teaditrgnsmitting knowledge,
engaging students, and developing learning independengaefaiice. Perceived use of
computersvas found to be related to conceptions of effective teaching. Profesborse
cornceptionof effective teachindocused ordeveloping learning independencedise

computers as tool s fwithratrassmittiogekmowleddeoricepion ni n g ;
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consideed computersasameans of accessing or preseginformation. Results have

implications for research and faculty development.

Introduction

Jacqgues @Grtckein fhie BewydrksTimesn which hewrotethatfimore
professors give out hartteld devices to monitor student and e n ¢Stemplerg,t h e mo
2010, November )mandP a r s (20 delatedcommentanent i t Whend A
i nnovation det r a chiglHightanongoingdebaieccontemiatipemoien g o
of technology in general armbmputersn particularin university teaching and learning
The debatdringsto forequestiors concerningvhy and howprofessorsise computer
related technologies in their teachiaigd whethethe nature ofhis use has anything to
do with their views of effective teachingln this paper we attempt to address these
guestions.

Serious conversations that delve into ¥hkie added dimensiaf computer
related technologieis education largehattribute the value tthedesignof learning
activitiesand environmentsather tharno the presence or special feasioé the
technologicatools, per se The literature informs us théarning activities need to be
designed irwaysthatelicit studens éactiveengagenent requiring theuseof toolsin
ways thatresult ina type of learning not attainable otherwidenassen, 20Q00onassen
& Reeves, 1996Kim & Reeves, 200) Effective design of learningctivitiesare
typically theoreticallygroundedandaligned withconstructivisiandlearningcentered
perspectieto teachingHannafin et al., 199Hannafin & Rieber, 198%alomon,

2000.
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We know from the literature on university teaching t@iceptions of teaching
influence intentions anithstructionalktrategiegEntwistle & Walker, 2000Trigwell et
al., 1994. In other wordsprofessor8adopton of learningcentered teaching approash
and strategiewill depend on whether theionception®of teachingnclude a view of
teaching as facilitating learnimgther than transmitting informatiqRamsden, 2003
This literature however, does not provide insight imbether there is gelationship
betweernconception®f effective teachingndthe selectionor use of computer related
toolsin teaching This gap in our understandgjrctan be attributed to the independent
evolution of two bodies of literatureconceptions of effective teaching anske of
computers in teachingResearch on effective teachings typicallyfocussed on
elaborating andinderstandingrofessor8conception®f teachinganddetermining traits
and a&tivities attributed to effectivprofessorsLikewise,empiricaland metaanalytic
research otheuse ofcomputers irteachinghavelargelyfocusedon comparing teaching
methodswith or withoutdifferent computetoolswith the purpose of delineating
Aef fects o ostudeotaanipvanedEried, 20D Schmid et al., 208 Tamim,
Bernard, Borokhovski, Abrami, & Schmid, 2QM/urst et al., 2008 Almost in all
casestheeducationatationaé behind the use afomputer redtedtools and thelesignof
teaching and learning activiti@gthin this medium hee been at bestimplicit andoften
unexplored

In a climate where there iscreasingpressure oprofessorand institutions to
improve the quality ofeachingand to us moderntechnologies in wagthat
meaningfullysupport student learning, reseatiht examineprofessorguse of

computers in teaching in light tieirconceptions of effective teachirmgtimely.
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Relevantresearcltanprovideusefulinputfor organizéional decisioamaking involving
technology implementatioas well as faculty development program®reover,findings
canelucidate best practic@steaching withtechnology

As part of aresearch proje¢hatinvestigatethe use of computers in teoblogy
rich classrooms frorthe perspectives @irofessors and studentse studyreported in
this paperaddressethreequestiors. a) What is effective teaching farofessorsvho
teachin atechnology riclclassroor? b)Whatrole do professorsee forcomputerelated
toolsin enacing their view of effective teaching? &) whatwaysarp r of essor s 6

conception®f effective teaching relatito the perceivedole and useof computer8

Computers in University Teaching

Questions related to effective usiecomputer related technologies in university
teaching and learning are st#llevantdespite more than three decadeseskarch on
computersand their usén university classroom&chmid et al., 200%elwyn, 2007. A
persistentriticism voicedin this literaturethroughout the years has babatcomputers
reinforce traditional methods of teachingstead of promoting motdearningoriented
teachngapproaches and strateg{€arpenter & Tait, 20Q1Collis & van der Wende,
2002 Cuban, 2001Kling, 1986 Selwyn, 2007. More than a decade agouban (2001
described the situatioosf computer use in US universitiass fAinew t echnol ogi e
uni v e r(p 99) implyimgithat new toolsare usedo teachin the same old ways.
Carpenter and Tait (20D&xpressea@ similarconcernabout Australian universes,
assertinghattechnologyisallowingfit r adi t i on al |l ecturers to b
tradi t i onAainternatiopacompdrativesurvey of thaise oftechnology in

higher educatioiCollis & van der Wende, 2002oncluded that information and



44

communication technology (ICT) ugethe form ofemail, wordprocessing, power point,
and the web has becormemmon but has neadically affected the teaching and learning

process.

More,recentlySchmid et al. (200%have pointed ouhattheeffect ofcomputer
use in teaching an duelomraitiomsundgrwhich thétdalsfare er e nt
useal andthecorrespondingeaching strategies determine whether or not the tools are
supporting studerkarning For example, whensed asognitive tool® tools thatassist
studentsduring thinking, problem solving, and learniégrather than as presentation
aids computersanimprove student learningJonassen, 2002003 Jonassen &
Reeves, 1996 Schmid et al. (200%have alsarrived ata similarconclusionin their
metaanal ytic study of the effeattinhigher t echnol o
education They conclude thavthen computeyare used as cognitive toptst udent s 0
performance as measured by achievement scores is significantly higher compared to
when computers are used as presentation tboleeseassertios are truea questiorthat
begs an answer is why gwofessorsiot usethesetechnologicatools in way thatcan
actuallyfacilitate studenkearning This question is not addressed in the broader
literature oncomputes in education noim the more recent literate on computeras
cognitive toos. Indeed, this latter body of worksslent in this regard ase teaching
agent igypically invisible in any elaboration of the deployexthnology appropriatian
Instead, thdéocus ison student learningesulting fromthe use otomputerdKim &

Reeves, 2007
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Effective Teaching as a Context-Specific Construct

Decades agd;ameron (1986argued thafi e f f e ¢ tini higleenedusatian
institutionsis problemdriven rather than theotgriven Effectivenesss best described as
fit for purpose and as suahg single theory ocriterioncan explairor represent
effectiveness adefinitionsand measures of the construaty from one contexand/or
constituento the otherVarious researchefsavequestioned the universaligs wel as
practical applicability okffectiveuniversity teachingepresentationBerk, 200%
Carpenter & Tait, 20Q1Devlin & Samarawickrema, 201&ley, 2006 Kane et al.,
2002. Berk (2005 has asserted thabm humanistic perspective, effective teaching
couldmeancreating democratic classroom enwinoens and positive relationshgpwhile
fromafi s c i e nrepedtivie it dbuldmeani measuri ngo processes an
teachingCriticizing the generahature ofeffective teachingepresentations in university
policies and promotion criteri€arpenter and Tait (20Dhave iteratedhat
Aémonolithic understandings of good teachi
i nappropriate, i nefl¥l)eThis iseeauseartdng éffactivgnesst o u s o
couldvary dependingnthe subject matter, level of the learnetisws of the professor,
and othercontextrelated issuesn support of this viewevlin and Samarawickrema
(2010 havesuggested thaheeting theequirements of the teaching and learning context
is acentral aspect of effective university teaching.

Context is a frame that surrounds the event under consideration and includes two
major componen&sia f ocal event and t hhateventesl d of ac
e mb e d @erahtd& Goodwin, 1992, p.)3In this study the focal event is teaching

and learning with technologgnd the field of action is the classroom situation or
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environmental set uContext is thus the weaving togetlodrsocial, physical, spatial,

and psychological aspects in a way that helps the particularization of meaning and
provides coherence for the teaching and lear(@ipert, 2006 Van Oers, 1998 Van
Oers(1998d escr i bed cont ext Odaasituditiomehatmakegsénsdin si t u
relation to the focal eveteing undertaken; and it hémur dimensiongDuranti &

Goodwin, 1992Gilbert, 200§. The first is the setting that includes the social and spatial
framework within which the teaching and learning takes plaloe.second ithe

behavioral environment in which students participate and engage in a way thia¢éhey
express thewiews, respect and understand the perspectives of otiraiearnfrom

each otherThe third dimension ithe toos that learners use in a manner that
contextualizes their learningy lending the expertise of previous users and designers
Tools also hqd learners irrelaing concepts, externalizg their thoughts, and creat)
representations. The last dimension is estraational context that extends beydnd

relates to the current situation; for example, how previous knowledge or background and
possible future application shape or interact with the cunegathing and learning

situation

Active Learning Classroomas aContext
Active learning has two major components The f i rst i s student
involvement in decisions related to their learnsugh agyoal settingchoosing activities
and projects, checking their progreasdreflecting on their performand8imons,
1997). The second relates to mindfulness in the learning pr¢8essmon & Globerson,
1987 and dealingvith challenging tasks that require use of mental abilities in the

learning procesgSimons, 199Y. These two componentghich areconsidered to be
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facilitators of meaningful learning and transfer necesditegdesign of learning
environmentsnawayt hat cultivate and allow students
Active learning classrooms (ALC) are instances of rich environmen&five
learning (REAL)(Grabinger, 1996 They areoften established with the purpose of
integrating technology, facilitatingctive student learning, and improving teaching
practicefPundak & Rozner, 2008Rich learning environments are compreheasi
systems of learning and instruction tfeatilitate active as well as collaborative
engagement of students in authentic and generative learning activities with the goal of
integrating or constructing knowledge and achieving higher level thinking abtepro
solving capabilitiegGrabinger, 1996Kovalchick & Dawson, 2004 Although Grabinger
(1996 contends that rich environments for active learning do not necessarily require
computer related technologjemmputerscan bepowerful tools that can facilitate active
learning and constructivist orient@tstruction(Dori & Belcher, 2005Jonassen, 20Q0

2003 Kim & Reeves, 200y

Variousuniversities in North Americhaveintroducedactive learning classrooms
to enhancéhe learnmg experienes of students.ne Technology Enabled Active
Learning(TEAL) at MIT, the StudenCentered Active Learning Environment for
Undergraduate Programs (Sc&l) at North Carolina State Universignd the Active
Leaming Classroom (ALC) project &tniversity of Minnesotaare all examples of active
learning classroom@ori & Belcher, 200%. Ideally, hese classrooms provitlee major
components of context mentioned above. The social and spatial dimension results from
the design of the classrooms as well as from the round or long tables that are often

occupied by a number of students thereby facilitatiscussion at table or classroom
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levels.In some case, professor podiums are at the center for more participatory teaching,
there are extension rooms for breakout groups, and chairs are flexible for easy
regroupingComputers are available on the talisgether with screen sharing facilities.
In general, active learning classrooms affordfiggeors withthe context to design
learning environments that use computers as learning giotdents can ustetools to
represent their knowledge, analyse andtlsgsize information, examine alternative
hypothess, and collaborate with others. They can also learn how to use the tools for
independent learnin@hat is learners understaritie two way relationship betwe&iow
to learn with the tools and how to usettools

However,as it is suggested thebroadeitechnology implementation literatyre
the consistency and quality of usesoichinnovative facilitiesis a function of its
alignmentwith the valuesand perceptionsf the usergKlein & Sorra, 199% In the
university context, users wouidcludeprofessors and studeni#erceived
us e f ud theestentdo which users believe a given technology helps them to perform
the job hey do and achieve their intended gdais considered to be a fundamentally
determining variable for successful technology approprigiavis, 1989Venkatesh et
al., 20@®). In the context of university teaching this translates lirmtw professors
perceive what teaching in such context entails andafleecomputerelated toolsan

play in helping themachieve effective teaching and student learning.

One of the concemabout the existing literature on conceptions of university
teaching ighatdescriptiors are generated from answers to general questions such as
Awhat is teaching for you?0 Such questions

teaching context or gscific group of students involved in the teaching process. Not
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surprisingly, responses to such questions reflect general views and omit the tlu@anhces
arebest understood when the contexts are speéifie. ontextof teaching may differ in
terms of stdent diversity, institutional expectation and support, and technological
facilities, among other thing®evlin & Samarawickrema, 20)0it is therefore

imperative that we consider these contextual factors in conceptualizing as well as

assessing effective university teaahin

Eley (2006 haspointed out another dimension of the same concermade
argued that because of the nature of questions asked, reported conceptions could be broad
opini postslocoe f fiect i onsd on past experience al
actual classroom practices or with specific plans and decisions related to teaching in a

specific contex{Eley, 2006 Kane et al., 2002

In this study we used the context of active learning classroonrs/éstigate
professor8conceptions oéffective teaching in relation to a specifiaucse they were
teachingn this classroomFurthermore, we explordtbw their conceptiors of effective

teachingelate totheir perceiveduse of computers iteachingin the context and course

Methods
This study emplged a multiple case studpproab (Yin, 2003 with the purpose
of understanding technology uiserelation to conceptions of effective teachiSgake
(1999 refers tothesegenreas instrumental case studiearried out for th@urpose of
understanding a wider phenomenonthis casethe useof computes for teaching and

active learning. The case in tlsiridyis a course taught mnactive learning classroom.
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Through this course we tr ysanhdperceivedreleaxd and p

useof computer toolén teaching

Context and Particip ants

The research sitwasa large researemtensiveuniversity n Eastern Canada. In
2009, the Wiversity establisheds first two active learning classroonsencourag
interaction betwen students and faculty, prone@ictive and collaborative learrgn
enrich educational experiences, and pregighedagogicallgupportive environment.
Oneof the roomgRoom 1)hasthecapacityto accommodat@2 students at eight large
round tables each with nine seats, two computesith screen sharing facilities
microphone, and connection slots for laptopsr e p r opbdium & tcat@dsithe
center of the room with facilitiefor accessmg each computer screen in the room and
displaying it for classdiscussiorwhen necessaryhe second roorfRoom 2)has a
capacity of 38 students accommodated at six long tables with-to-@me student
computer ratioThe professar podium isatthe corneof the roomand, like Room lthe
roomhasaPCwith screen accessiiaring facilitiesBoth rooms wereonverted from
their traditionaldesignto accommodate the technological infrastrucaurdto support
collaboration and interaction.

Excluding computer science courses and courses taught by graduate students,
courses were scheduled in Roorantd 10in Room2 for the2011winter term.With the
exception otwo professorsvho were already familiar with the research projeset,
contactedheremainingl? professordy phone and/or emaitxplainedhe purpose of
the researchandinvited them to participate in thresearchThirteenprofessorg68% of

thosescheduledo teach in the activiearningclassroomp 5 female and 8 male,
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consentedo participate Eleven of theskeld positions ranging fromassistant professor
to professarthe other twaverefaculty lectuers. Th e p a r teachiiggxeriensed
rangedirom 2 to 34 yearsVhen clases actuallypbegn, twoprofessorgone from each
room) opted out of the active learning classroomscamtinued the delivery of their
coursen traditional classroomisut hey continued their participation in the stu@y.
those who continued to teach in the active learning classrooms until the end of the term,
only two were first time users of ttiacilities.

Thecourses taught by participatipgofessorsverein Philosophy(1), Physics
(1), Law (1), English asasecond languag@), Geography(6), Electricaland computer
engineering (1), and &hagementl). The high participation of geograplpyofessorss
explained by the fact th&oom 2 is housed within the faciéis ofthe Geography
Department ang@rofessorand students dhat Departmendire primary users of the
room. Four of the coursem@nagement, one of the language courses, and two of the

geography coursgsveregraduate level; theestwere undergraduatourses

Data Sources ad Analysis

Datafrom professorsvere collected usingemistructured interviewthat took
place in their respective offices exc@ptwo cases where the interviewsreconducted
in the office oftheprincipal researchdor greaterconwenience Interviewswere based on
14 questions anthsted 50 minutes on average and vardiorecordedInterview
guestions focused qnr o f ewgewsoof effettive teachingp this specific context and
course expected outcomder studentstheirinstructionalstrategies, the role thesaw

for computers in their teachirepd in realizing their instructional goatke type of

! A facultylecturer is a nosienure track position.
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applicatiors they usd, and otherelated issuefplease see Appendix A) all in relation
to the course they were teaching inttparticular term and classrooifhe purpose of the
interview was to understaqdr o f e esmowsedsc@nceptions of effective teacliorg
the specific courseheirinstructionalstrategieso enact effective teachipgnd the role
theyattributed to computers in the process.

All interviews were transcribed verbatm Pr of essor sdé6 descripti
teaching, expected learning outcomes, and instructional strategies weserfgitered
for analysis. The descriptions were tharalyzed using holstic inductive approach
(Patton, 198Pand aconstant comparisomethod(Strauss & Corbin, 1998 First,
pr of edescrptiossdvere segmented ifitau ni t s o PratmE82nUnits gf o
meaningare segments that contain part of a sentence, a sentence, or more than one
sentenceepresentin@n idea or singlemeaning Different researchers refer soich
segment®y different names includi g topfits and related commea{®ulls, 2004 Aulls
& lbrahim, 2013 andfidea unit® (Butterworth, 1975Krull, Oras, & Pikksaar, 2010
Stinson, Milbrath, Reidbord, & Buccl,994. Butterworth (197%suggested that there is
no structural implication or restriction on the size ofitteaunit. The following are
examples osuch segments or units wieaningrom descriptions of participating
professors.

Al think at the upper level it is not just about the professor going up there
and talking about things. It is about getting students to think and the
chance to engage. | think it is a keyudent enggemenjreallyd effective

teaching
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filn this case, it is electromagnetic waves and so they have to understa
all the concepts related to electromagnetic wanreall the list of topics
So,theysroul d under st dBxmbcted butcorbtehe t opi cs. O

i we do them, we do the activities, and we see where the problems are,
where the difficulties are, and then we try to use principles or examples to

illuminate what we could d(Instructional strategies)

't is worth noting t therviewp of effecive teaching,06 de s
their expected learning outcomes and their instructional strategies were not clearly
different at times. As a result, there were segments from one description thaimikzne
in meaning tasegments in other descriptiohen this happened, they weaded
together. The distinction between the thre
important than the alignment between them and the holistic picture they represent about
that professoros eadhingceptions of effective
Wethenappliedopen coding and constant comparison touthies of meaning
mainly within each categorgf effective teaching, expected outcomes, and instructional
strateges. That is, after reading the firsegmen{unit of meaning)pf effectve teaching
we createch provisional categonsubsequergegmentsvere compared to existing
categories. When the nesggmentvas the same in meaning as the existing category, it
was grouped together; if not, a new category was cré8sduelowicz & Bain, 1992
This requirecconsiderabléterationbetween units of meaning, generated categories, and
original transcripts to represent views of professors as correctly as poskiblprocess
was repeated for descriptions of learning outesrand instructional strategidshe

coding was done by the first author. For reliability, a professor emeritus \a@ho is
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established qualitative researcher was briefed about the coding procedaskad to
code the responses iheprofessors on views of effective teachiipere wa89%
ageement between theo independent codershecodes led to generatirsgibordinate
categories as described in the ressiiction.The analysis alsbelpedus examinethe
consisteng of responses within a case and tonpare responses between cases. Finally,
pr of edescrptiossdf the role of computers and their perceived use of the tools in

their teaching were described.

Results

Effective Teaching

Professos wer e asked the questionintisvhat i s
C 0 u r Is thed cesponse professors made referenb@tiooutcomeand procesaspects
of teaching Outcomerelateddescriptions emphasidehe end product such ésh o w
muchstué nt s und®e04) amdofigt udent sdé dePdI8) opment
Processrelated descriptiongertainedo activities thaprofessorsand/or studentsngage
nNnsuch as fAgiving 1 nstr uc tPE0)nSonzeprafessors a mp |l e s
made reference tbothaspectsvhile others refeedto only oneWe comparedgegments
ofp r o f edescrptiossd terms of the meaning andhe purposes they inteadto
serve One of the observed variatomsasi n t er ms of pstobringssor soé i
about student learninand therelated activities of teachintntentions in this context,
weredefined intermsofi r e p r e s e fattract oi uornsse so (@ahdura, 2301, p.n 0
6) andreasons foprofessor8adopton ofa given teaching strate@yrigwell & Prosser,

1996hH.1 nt entional ity i 8 @arhisen&MVasndlannleod, pd%p t each
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Someprofessorglescribed these intentions asfileo st i mp o (PO04) mtheit hi ngo
teaching

Pr of edescrptiossdl effective teachingvere thergrouped intadhree
categoriedbased on professd@sxpressed intentianandwhether or not themphasisn
the description wasn teacher or student related activiti€sese three categories were
effective teacimg as teachetentered activityengagemententeredactivity, and
learning and developmeunenteredactivity. Tablel presents the three categoriés
triangulate and asraeansof obtaining additional information about their views of
effective teachingprofessorsvere also asked what they expttheir students to learn
from thecours@ the expected learning outcome. Responses were conipdledsame
way as thalescriptions of effective teachifgit based on the nature of learning
outcomes. The thremtegories of learning outcomes were subject matter (content)
understanding, skilldevelopmentandlearning independenc&able 2 presents these
categories of learningutcomes. Descriptions of effective teaching and learning

outcomes are discussed ttgE below

There were noted variations in categories of effective teaching descriptions and
expected outcomes. In category 1 whether professors debefibetive teaching in
terms of a process (e.g., P009) or a product (e.g., P001, P004), they endighdsized e nt s 0
learning of content or understanding of subject matter. Views captured in this category
suggestedhat theras pre-planned content and structure of the subject matter that
learners should understand. Thilie meaning oéffective teachingagured in this
categoryappears to beelated to organizing and explaining fitetermined content in a

way that helps studentsé understanding. Al
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teacherelated activitiege.g., P001, P009) and the amount/dinaof student learning
(P0O04).Within this context, heexpectedearning outcome for students at the end of the
course is developing subject matter knowledge. The following excerpts are examples
from this first category.

| really aim that [the subjelcshould be clear to them. What they are reading should

become clear to them through my teaching and what | actually say should be clear to

the students. So that seems to me the single most important thing (P001).

It is how much the students understand get out of it and that is the sort of

outcomeé Students should | earn as much as p

[ think, éfor that kind of course [effectiyv
the students on particular concept, and, then, giving examples of applidatit,

having students doing examples of that on their own would be good (P009).

Descriptions in category 2 primarily focus on engaging students in the learning
process and with the course materials. Students are expected to acquire subject matter
knowledge but through participation and interaction rather than throwmhtp r of es s or 0 ¢
presentationEngaging studentskes different forms sudsstudens making
presentatioeand participating in clasdiscussios; professorc onsi dering stude
needs andackgrounds, creatinrgdynamic classroom environment, and encouraging
student participation. Ashownin Table 2, beyond understanding the subject matter,
professors expect their students to develop skills such as assessingantpaaticising

debategP002)and teamwork or collaboration (P003).

These descriptions and outcomes differ from those in Category 1 in the sense that
the purpose of effective teaching extends beyond making the content clear for students.

Considering the phrases used by paréicipi ng prof essor s, ARengagin
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Aencouraging participationo, and fAempower.i
descriptions are more process and interaction oriented where students have relatively

more control of theikearning. Expe@d outcomes involve subject matter knowledge as

well as the development of social and cognitive skills. The following excerpts are

examples of this category.
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Descriptions of Effective Teaching
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Prof. Category 1 Category 2 Category 3
(Teachercertered) (Engagemententeredl (Learning and developmenéenteredl
PO01  Clarity of subjectto students st uder
developing reading writing skills [on the
subject]
P002 Engaging studentgetting them to think
discussandmake preserdtions
PO03 Providing theoretical material and real life Facilitating student participatiostimulating
examples discussionconsideringheir backgrounds
PO04  How much students understand and get ot
it. They should learn as much @sssible
PO05 Students neetb be engaged with the
material,have hands on experienengage
in discussionmakepresentation
PO06 Students learning through practice; was

independently as possiblgnlve their own

problems



POO7

PO08

PO09

PO10

PO11

PO12

PO13

Giving instructionandexamples of

application on particular concept

Generdéing debate, encouraging

participation, empowering students

Creatingdynamicclass environmest
understanding Rallenges students run into;

following their progress

Creating dynamic environment; engaging

studentsteam teaching
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Students using tools @ddress
sustainability issuesnterpretation of

results

Students working on modelling; providing
instant feedback when they face with
problems;

Developing learning independence,

strategiesandmetacognitive awa&ness

Helping students develop as good teache
developing their selfeliance,cultivating

critical insight
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Table2
Expected_earningOutcomes

Prof. Category 1 Category 2 Category 3

(Subject matter understandjng (Skills development (Strategies and learning independgnc

001 Knowledge aboufthe subjedt
Writing and reading clearly [about
the subject]

002 Understanding key debates and ek on
climate change;ssessing impacts of
climate change; developing skills to get
involved in discussions

003 Understanding of theories and their impe
in organizationseffective team work,
management of self in organizations

004 Understandig defined content and

aspects of the subject; solving



exercises

005

006

007*

008

009 Developing kowledgeof
mathematical tools, the main
concepts

010

011

Calibrating and analysing data; proficien:
in software tool{ENVI & Math lab)

Proficiency in the software
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Dealing with technical solutions to
geography problems; learning
independenceapproaching and solving

problems

Understanding logic and performing
conceptual analysis; understanding whi
goes on behind the softwasslection

anduseof tools

Building models; ways of approaching
problems, systems thinking; applying
models to their research interest

Strategies; better sense of their own
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abilities; learning independence
012 Writing equations, solving exercises usin
models
013 Way of looking at the development of a
syllabus materials, and teaching
techniques that all work together; havin
competencies required by Ministry of

Education

*This outcome statement was not clear enough to be coded.
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It is not just abot the professor going up there and talking about things. It is about
getting students to think and the chance toc
half the group will have one set of readings and half the group will have the second set

of readings ah then for like 20 minutes the group will break out and teach each

othe | think it is a key student engagementally (PO02).

[Effective teachinpist eam teaching éto create the dynar
is more participationmore interactio between the teacher and the stusjdrégcause it

is more about gettintipe students engaged0l2).

So, the students need to be engaged with the material, | would like them to have hands
on experience with some of the methods they are learf8tgdentfactually learn

the material when they can do it for themse(R05)

Thethird Categoryconsists of descriptiors effective teachinghatextend to
s t u d olistic sldvelopmentR013) the ability to work independenty?006,P011,
P013), and theiuse of tools in thefield (PO08). Professors this categoryiew
effective teachin@screatingopportunitesfor students to work on defining problems,
modelling solutions, determining the utility of tools, and interpreting redtsisentially
theprimarygoali s d e v el o pindepgndende and setiliansein learning.
Learnersoé6 ability to develop strategies fo
interpreting the world is emphasizéthis is alsamirroredin thedescriptions of epected
learning outcomes gmofessorexpect theistudentdo deal with technical solutions
(PO06),understand the logic behind what the software dB@8g), develop ways of
approaching problemand produce afacts in the form of models and teachimgterials
(P010,P011,P013).Professorge.g.,P010andP013) alsomaintainthatasit is not
possible to prepare students for every possible sceinatiework place or real life
studentseed to learn ways of approaching and addressmgproblens. The following

excerptancludeexamples from Categof
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My effective teaching is helping the students develop as good tedch&me of
the end results that we want are things like self reliance, they should be able to depend
on t hemsel vaughaéoursdo begbld to prefpare materials, to be able to

assess students, and we cannot prepare people for every single evéRQdity

| approach the course in a quite loosevéayy dondét explain it all
the problem to some dege and | then am around all the time with two TAs and we

support rather than show them everything andgsktthem taepeat. So they have to

remain in my eyes a little bit in the dark, do it themselves, get a bit frustrated, solve it,

solve it with thei neighbours, and | think they learn much more by doing(#GQ6)

é for me it is very important that students develop strategies and that they develop

their metacognitive awareness about writing so they become intigrg with their

learning. Theyareto al ways ghieygshoéal dndtt have a | an
at their side all the time. $Sbam hoping that they will lea ways to become more

independent with their writin@P011)

Considering professadslescriptionsf effective teachingndexpecte learning
outcomesas presented in Table 1 and Tahlev@generated three categories for
professorsd concepdebhescoifveffeathvegtaach
transmissiono (Category 1), aasidevedepitnegn
learning independence/ sel f.Theedtegamiesarerot f or st
mutually exclusive in the sense that a higher category (e.g., 3) may include traces of
descriptions of a previous category (e.g., 1 or 2). This suggests to us tha there
hierarchical relationship between the categories.

In the subsequent sectewe compare these threenceptionsn terms of
instructional strategies ammérceived role aridr use of computer related technojog

in theirteaching and learning
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Instructional Strategies

Instructional strategiesonsistof aseries of decisionandplans andsarieties of
relatedteachingactivities that ar@aimed atchievng intendedoutcomegqDick, Carey, &
Carey, 2001Jonassen, Grabinger, & Harris, 19Qlonassen et al. (199avemade a
distinctionbetween instructional strategies and instructional taasdbey consider the
|l atter to be t himeplefetngstratdgd Iicthimpapemwsusethé o r
terminstructional strategy more broadly to include specific actidtiasthout
differentiating between strategies and tactit®e examined thastructional strategies
used by participatingrofessorgor two purposes. The firstasto check howthe
strategieshey usedlifferedin relation totheirviews of effective teachingnd whether
there was a relational pattern betwsénategyand teachig conceptionsThesecondwas
to see hownstructionalstrategies relateto the wayp r o f e meaivel thedrole of
computersn their teachingAccordingly,professorsvere askedo describe théype of
strategies they use or withey do b enact theiviews of effective teaching artdereby
achieve intended learning outcomes.

Responses weisegmented andompared to each other and coded based on the
extentof controlthe specifiedstrategy gives téearnes. Learner control in this case is the
extentto whichthe studentan take stepiedependentiyor canmake decisiogabout
learning of the topic or theourseandin so doingdevelop selfegulatedearning skills
(Merrill, 1987). Eachsegment in the description of instructiostriategyexpressed by
professorsvascodedas towhethert reflecemor e At eacher control o,

focusedbor A st ud emNhéenprofessotsmemtibred more than onstrategy, for



example, lecture ahgroupdiscussiongachwascoded separatelffhe result of the

coding is shown in Table. 3

As can be seen in Table@pfessors in categorydescribe their strategies in

terms of lectures, question and answer sessiottass exercises, and assigemits. They

alsoreportedprepaing clear plans for lectureand related activities, providircdear

instructions for assignments, niagnotes available to students, and preisgriectures
with coherence and clarity. It appears that these strat@gresntended to help students

understand the defined content by providing clear structure. Descriptions largelyefdcus

on what the professors do duripgeparatiorand presentation rather than what the
students do during the learning process. The followxogmpts are provided as

elaboration.

| always have a plan for the lecture if it is a lecture, if it is not a lecture for the

di fferent activities that we are going to o
guestions to make sure thatwhatlhavai d i s cl ear to themé | ar
bring in discussion questions from the reading and | have given them instruction on

what a discussion question should | ook 1| i keEe
assignments that are very short again wéhyspecific instructions (P001)

So, my impression is that | want to use | ec
exercises together. | ask a lot of questions and the idea that they keep attention. | have

all the notes on the web. | use that as théskeasl | use the web to have my notes on

and it is accessible with password which they get through WebCT. So, they can access

the notes anyti meé | use clickers in c¢class,
(P004)

You need t o hav ehiseaonceptthatyolegive, yos meedrtoyintrodéce

it in a coherent fashion. 't is like tellin
time until you complete and you go around t

step éit needsgsyattoeemldR0@). a ni ce sto
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Table3
Instructional strategies

Prof. Category 1 Category 2 Category 3

(Teacher contrgl (participatory (Student contrgl

PO01 Having dear plan; askg questions;
requiring discussionupstionsgiving
assignments with specific instructions
PO02 Groupprojects student presentation witt
guestion& answeyrole playing (debates
POO3 Using @ases; providing support while
they work on it, goup projects &
presentations
PO05 Changing assessmentdpenended Reading and presentation with Q & A;
guestins lab assigments hands on exercise
P004 Putting all notes on WebCT; using In-class group problem solving

clicker questions; using applets



PO06

POO7

PO09

PO10

PO08

PO11

PO12

Lecture Group exerciss, class inteaiction

Class exercises, group discussion
Having coherent story; presenting one
concept at a time; getting their attentic
Creatingdynamic environmerat table
and class levektudents working on
model buildingexercises
(Gues) lectures

discussion; stuehtpresentationin-class

groupexercises

Lecture Being approachable; eauraging
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Looseapproach to teachingore
independent work; supparg with my
TA; letting them work ortheir own

projects

Independent lab exercises; supporiely
efforts; summarization of articles,arp
projects

Working on strategieandways of

learning; using databases
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questions; team teachingeating
dynamic environment

PO13 Doing the activities in class together;  Studeng developing materials; asking
providing feedback them to evaluate their wortq redo,and

to reflect
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In Category 2, the instructionstrategiesdentified byprofessorsvere
participatoryandfocusedon st udent s 0 caumsanatgigsnaedrtherr wi t h
interaction vith each otheas well as with therofessorThis included readng assigned
materials ananakingpresentationabout itoftenfollowed by question and answer
sessionsThe other common strategyasgroup workthatinvolved working onproblems
in andout o classandmaking pesentationsProfessoralsousal cases where students
sitting aroundhe same table disciestand share ideas.This strategyfosteedanopen
and democratic classroom environmerhtere students freely interacdtand express

their ideas and points of views.

[Students] spend two hours in a seminar format every week where theysdiscus

papers and two students present and then they discuss the papséjs (

€ we have a simulated United Nativens cl i mat
classes and the students break up into groups of five. Each group has a country and we
simulate a climate change negotiation k e what happen through t h
So, they have to make a presentation on that stand point on climate change policy.

They are then asked questions by other grépg2)

The classroom is set up with round tables and chairs so they are very used to
discussion. They are also very open to ask questiofisd then we move on to our
activity. During activity, | generally fiev from table taable;check times, if there are
any questionsR003)

Professor#n category Jeporedusingdirect instructiorstrategiesuch as lecture
to a certain degred@owever, heypredominantlyemployedstrategieshat involved
practical exerciss, problem definitionndependentvork, and model buildingrhey
reported relyindess a straightlecturing rather theyallowedstudentdo choose their

own projectsaanddefine the parameters by themsehaasd work on summaiizg articles
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éf or modulehheyworkon lab assignmehts We essentially help t
actively. It is not an exam it is an assign
activity waye The other is for each of the journal articles, they write summaries and

whatthel ear ned f r oForthe raup grogec, eheysmdl have to design it

for themselves..desgn the whole course hE idea is that they will have to think

about how to set boundaries for their problé0g).

We look at strategies, ways of learning aadlly helping[students]in their

metacognitive awareness. Just as a concrete example, one of the things that | have

been trying to get them éto do is when they
be reading a minimum of two tim&snce for content écause they have to
understandéand once for f. [WeemploylotsoEe how t hi
strategies and a better sense of their own abilities to have themselves learn,

empowerment; that they can do a lot for themselves with their legifPirigd).

There are two ways that | doé one [goes] fr
other from the activity to the problem. I think it is partly because they have to put
themselves in a kind of metacognitive state, you know, when they do this. So, they

neeal to be able to feel what the problems are (P013).

The Role of Computers in Effective Teaching
Professorsvere asked about the role thegrceivefor computers irenacting their
conceptions of effectiveeachingandthe type of relatedpplicationgheyuseor they
expect their students to usetheircourse Professors in therlowledge transmission
categoryusal computers primarily for makingresentationand accessing information.
For exampleProfessof001 statedhati b e cause t her eralgantaved oc umer
the plan of the lecture up and then | can put up passages from the text and ask them to
t hink écar e particulayi easb ocouft ttRhefespoAlelshause . 0
animations (physics applets) from the Interstatedfi | [cosputef just as a way to

present stuff |ike | ecture notes and artic
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Professo0 09 expressed the role of [fofomputers in
animations. It will be a good thing if you put animations in yowg@opoint slides. | do
that someti meso

Responses girofessorsn thestudent engagemeocategoryaried based orwo
views ofstudent engagemer@ne view, held byhree professorselatedeffective
teachingo social aspects of student engageniretdrms of discussias) interactiors, and
communication. These professors vegzomputers tdave dimited role ineithertheir
teaching or sProfessad3tstatédhelpefarenneifonognd tables in the
room over the computerstf | had achoice between the computers in there and the round
tables, | would throw out the computers and keep the roundéabldse cause of t he
interaction thatheye n c o u r a g epvofesséinno tthheer s ame group st a
found[computers] kind of gghth e way . I dondt want my st ude
| wantthem thinking about the thingsywant getting together in little groups to talk about
guestions and sP®)Sanilany, RrdfessofDedescribedshe mle ¢f
computersin lsteachinggs fiqui t ebutonlygsa sorti otnaodetof
communication and as the way of aggregating results. | thinsteyentsjshould just
be talking. to each othero

Thesecondsulgroupin student engagement categoonsised of two professcs
whose views of effective teaching reldt® student8engagement in data analysis and
hands on experien@a issuesand methodologieselated to the subjecthese professors
perceivel a strongerole for computers in thefeachingand in student leamg.
Professof05described the role computaranplay ins t u d leamningindthe following

words i w h gtudentsare presenting their papers, they have to prepare their own power
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point presentatioyso, they have to be able to get up in front oftlaess and presergo
they learn presentation skills and how to put together a good presemtBtiofesso012
consideedthat computers are crucial to the teaching and learnihgcburse:

Computer is really crucial because it is modeling and nirggled by definition on a
computeré, we can derive the equation on t&h
[ computers] all you would go about solving
model, you go from simple to complex. So, at first, you only putvarigredients |,

you look at the model behaviour, and you know that this ingredient gives you this

model behaviour. And you add one more ingr e
(PO12).

Professorsn the learning independenself-reliance categorperceied
computers as tools for learning and student development.viéasgdall the facilities in
the classroom includingpmputersthe round tablke and writable wallsasresources
integratednt hei r teachi ng .dheyexpesseddirgnhtfacifitiesfoe ar ni n g
moreengaging andkarningoriented ways of teachin§ome of the tools studentsere
expeced touseincludad databasesheltered web quest programs, oeeled analytical
tools, andsystems modelling programidrofessof13and her studgsusalfi SP E A Q
Qu e & awebquestdesignedor English as a second language (E8&¢rs SPEAQ
Questarchivesinformation, guides, links, and tools than beused byESL professors
and studentsTheprofessoexplaired thati é one of t h eMinistnyiohgs t hat
Education wants really people to do is to learn how to usktemet as a resourca
the sametime,youlecn 6t h av e st atdreenatl aver th@plasewamdfgoing h e |
anywhere they wan(013).dmusSPBARIquespvidedastaderntsn s 0
with Asheltered sear cho dwarkihgdnedivties)lookngf ac i |

for resourcesgvaluatingnformation,usng tools, and develapg teachingmaterials.
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Considering expectations and the nature of the cothse, c | assr oom fiwor ked
s pl e n ditrddrggdivol @se and collaborative learning for stud€rEB13)

Professoflldescribe computesast o o | spromndieandepéndence wh e n
they are usedy studentsiiComputersrave t heir pl aceverythingdonodt
and | dondét tell peopROtl).Sheandherstudentsedsm f or ev
Concordancersoftwarethat is used to access and analyze language from a database
(corpus)to help students develgkill of academic writingHer reasoningvas that
|l anguage teaching has moved fAaway from tea
Concordancep r ovi des fiaut h e ntakerdrom newsgapeasgspeechesmp | e s «
or other contexts and students fican search
lan g u a B0&1).Shestate: il am not somebody who jumps o
latest thing. This, | think, is really judicious use of a computerdodti really helps
people to become independento.

Professof08expressed thabcmp u t e cestraldothie pailicular course
becawse it is a methods courseid actually teaching them analytical methods in dealing
with sustainability issues. They are actually working on actual data and doing problem
solving. Sotheycamtd o t hat wi t {068y The tevwreapond he forsvarded
for his predominant use dicrosoft Excelwasd to help students develop conceptual
understanding of what goes on behind the aeglye interface antb accommodate
differences in studendsechnical backgrounds theyhad variousdisciplinary
background. Similar to P013, this professor relatidik use of computer tools to ultimate
learning outcomes as he expresadypothetical scenario where graduates might be

faced with requests to solve real environmental probleris as pollutionHearguel
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that hewas training his students so thiteywould be abldo frame the problem,
manoeuvre through the available data, and provide solutionsawsiigbletools.

Professof10 whosecoursemainly involved systemsmodelling consideed
computers to bBabsolute necessiyfor his courséecausd exposedis students to
Athe knowledge they can gain by working wi-
never have had t he o(P@L0)Accarding to ths professar,o t h at
computers facilitated the teaching of his course for studetmisdid not havea strong
background in calculus and different@juationsFor this purpose,duseal asystems
model |l i ng sof t.\sadeetsworedoh reodellifig®&xeesdsih thaeclass
and mostlyran into differentproblems whichhereferedtoasii| eaoppogt.uni ti es
The network and screen access facility in the room allstgdients tshare and discuss
encounteed problemsn the modelling exercise.

Professo006useal Geographidnformation System (GlSjoftwarein his course
andconsideedhis course to be largely about using computers for analysing data and
solving problemsThe roleheperceive for computers in his course captured in the
excerpt below

..that is a very plain answer that the cour se
computers are the heart of it allSo what do computers do is not the computers

support the learning exercise; they are the learning exercise (006).

Table 4 presentslaolistic picture of the three conceptions of effective teachsg
described by the participatiqgofessorsthe expectedearning outcomeshe
instructional strategies profess@mployed, and theaole professors perceidgor

computers in enactintdpeir view of effective teaching.



Table4

Professorsbo

Conceptions
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vV e
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and the

ng

Conception of

effective teaching

Views of effective teaching

Expected outcome for

students

Instructionalstrategies (and

techniques)

Perceivedales of

computer related tools

Transmitting

knowledge

(3 professors)

Engaging students

(5 professors)

Making topics clear to
students, giving instruction

how much students learn

Facilitating student
interaction, creating
dynamic environment,
considering learners
backgrounds, encouraging

participaton

Subject matter knowledge,
basic skills (writing,
reading), knowledgef
mathematical tools and

concepts

Presentation skills,

Preparing clear plans, questiol
and answer sessions, student:
bringing discussion questions
from reading putting notes on
WebCT, using coherent story

and presenting piece by piece

Student presentation, questior

understanding debates abot and answer sessions,

issues, effective team work, discussions, group projects; in

understanding application ol class problem solvip

theories and principles,

calibrating data

Computers are tools for
presenting andccessing
information. Toolaused
include document camera
Internet, Power Point,

WebCT, clickers.

Two views: 1) round table:
preferred over computers,
2) computers are essentia
tools for data analysis and

modelling

Tools include Power point

Rol
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ENVI, Stella

Developing Students working Ways of approaching Studens dependent work, = Computers are essential
learning independentlydeveloping problems, ability to deal with group projects, summarization learning tools for
independence/self st udent s & me technical solutions, of articles, students developin( developing independence
reliance awareness, considering proficiency in tool use, bette materials and models, workini Toolsusedinclude Stella,

| ear ner s 6 h o sense of their own abilities, on strategies and ways of webquest, concordancer,
(5 professors)

development understanding work learning spreadsheet, GIS

requirements




78

Discussion

The purpose of this study was to determine how professors view effective
teaching when they teach in technology rich classrooms and how their conceptions relate
to the role they see f@omputerelatedtools in their teachingn addition to professors'
responses to theecific question about effective teaching, tlleiscription of expected
learning outcomefor their students weralsoconsidered in drawing their conceptions of
effective teaching. Tis approach in the analysis of the data enabled us to check the
consistency of responses within a éaske alignment between views of effective
teaching, expected outcomes, and related teaching stratbgieby providing a holistic
picture of effectivéeaching conceptions that were then examined in relation to use of
computer related tools.

Three conceptions of effective téaching
knowledgetransmssion st udent engagement, and student
reliance. The knowledge transmission view of effective teachembased on
pr of elelefohatshére isstructured content of the subject matter that students need
to understand and the role of the teacher is making this structure easy and clear for
learners. What professors expect their students to learn is defined, structured knowledge
such as concepts, mathematical tools, and theories. These professoredmploy
instructional strategies that théyought wouldhelp students to understand the content
including preparin@clear plan and structure for class sessions, making clear
presentatiog, asking questions to confirm claribf explanations and understandiagd

giving structured exercises and assignments.
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The second conception, effective teachas engaging studentspk into account
the importance of subject matter knowledge dlsbemphasiedstudent involvement.

Thus, sudents need to understand the subject matter not through teacher presbuatation
rather through reading assigned maadsi making presentationsginginvolvedin
discussions, working in groups, and other forms of interaction. Interaction with other
students and with thgrofessommswell as engagement with the material is considared
essentiahttributeof this view ofeffective teaching. Another component of student
engagemertiad to do with gettingnvolved in appliedexercissrelated to methods and
toolsthat they hadearredin class Within this context, gpected outcomesxtended
beyond understanding the subjewtter asitincludédd e vel opi ng student so
presentation, communication, and collaboration. Instructional strategies
predominantlyinteractive such as group projects, question and answer sessions,
individual or group presentations, andciass group exercises.

The third conception of effective teach
independence/self reliance, focdsm holistic development of learners as independent
professionals antheir engagement in the procekgelatel learning to vhat students
already know, to defining and solving practical problems, to using relevant tools, and to
working both collaboratively and independenttythis context, midentsassumed anore
active rolewhenthey worledindependently, produdeartifacts éuch as teaching
materials and models), and intergebtesultsof their analysegshereby developing their
critical insight. In a way this conception of effective teaching reflects both the self
regulated and cooperative aspects of active lea{dimgons, 199y¥and issupportedn

other studiemm whichr e | at ed t er mi n-bbagi & éAkeslimdc200da s il i
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Saroyan et al., 200@re usedWhat professors expect their students to develop include
strategies, ways of approachingw and differenproblems, better sense of their own
abilities,andtheability to work withavailable tools. Students work on projects where
they define the boundaries of problems and work on solutions, develop materials,
summarize articles, and make presentations. The professors havedanggeportive role

in the process.

The extent to whiclthese categories are the same as or different from conceptions
generated in previous studies by other researchers and whether or not these categories of
conceptions are indeed context specific are worth discusBiedghree hierarchical
representationsf@ffective teachingeported in this studgre in part similar to previous
findings (Kember, 1997Kember & Kwan, D00 Ramsden, 20Q3Trigwell & Prosser,
1996h. For exampleKember (199Yin his review of 13 primary studi&s) conceptions
of university teaching identified two main orientatiéngeachercenterediontent
oriented andtudenicenteredéarningoriented connectedvith atransitory category,
studentteacher irtractionAc cor di ng ({997 ddreeplua fradesvork, the
studenicentered/learningriented orientation is characterized by facilitating student
learning anccharging their conceptionghe findings and categories of the present study
differ from categories generated by previous studies, espeiaiyn b €109) s
framework, in tvo ways. First, in the third categdrylearning independence/self
reliance, none of our five professors mentioaagthingabout studenéchanging
conceptions. Rather, they focused on stude
ability to meet task rated demands such as ways of thinking and approaching problems,

produdng materials (e.g., teaching materials and models), and devel@aiming
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strategies anthetacognitive awareness. One reason cahdieKembe(1997) drew his
Aconceptual aairyfrgnestudies byPressen Trigwell, and Taylor
(1994 andTrigwell et al. (199%where only first year physical science teachers
comprisel the sampland the issue of changing misconcepsiand preconceived ideas
were emphasizeid their views of teachingSecond, looking at the descriptions of
effective teaching, expected outcomes, and learning strategies, the student engagement
categoryin our study reflects relatively more student agency in the teaching learning
process compared tbe mb €109G)6 r ansi t ory castudegtory of At ec
interaatrinenme.6 lact i vities aSamduelovdacz @99Iwasi bi | it
critical of thetransitory categonyfj t e ascthied e nt  ismgyesteddy Keibemand
otherresearchesst at i ng that i1t is fithe naathaithee of t
interaction as such becaudepending o the nature of the interaction, teaching could be
seen as either transmitting information or facilitating learning (p. 11).

As described above, there are differences between professors' conceptions of
(effective) teaching reported in previous studies thedones reported in this study.
However, given the data we have, it is difficult to conclude that these differences are
completely due to the technologgh classrooms or the conceptions are completely
contextspecific, context being technology rich s$aooms. If it were for technology rich
classrooms, all the participating professors would have similar conceptions as they were
teaching in the same classroom. It could, rather, be due to a combination of factors
including the nature of the course, thessrooms, and professors' views of teaching and

student learningEntwistle et al., 2000
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Our findings also revealed that there is clear alignment between descriptions of
effective teaching, expected learning outcomes, and reported instructional strategies in all
the three categories of conceptioAko, as described below, professors' reported use of
computers in their teaching and/or the way they expect students to use computers in their
course appeared to be in line with their conceptions. This alignment supports the idea that
conceptions of teding influence instructional approaches and straté@asnell, 2007
Entwistle et al., 2000Trigwell & Prosser, 1996b It is a new finding that pressors with
different conceptions ddffectiveteaching see the role of computers in their teaching
differently.

Maddux and Johnson (2008 entifiedtwo types of use of conypers in schools

which they called AType |1 0 and AType 110 a
computer related tools in a way that makes
convenient to continue teachiTppgllor | earnin

applicationsusethe tools to teach and learn in new and better ways that facilitate student
learning and development. These two types of usmargfestedn our findings.
Professors with knowledge transmission view of effective teaching coedictemputers
to be presentatiotools and it was primarily for this purpose that thusgdthem They
usal thedocument camera, power point, clickers, andtiernetin their teaching
mainly to access and present informatiand ultimately to make teling easier.

On the othehand professors who viegd effective teaching as developing
studentélearning independence/self reliance perce m@mputers as essential tools for
student learning. These professorsdised mae their students use databasesdelling

software (e.g., Stella), spreadsissid web quest, among others. These types of
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applications are opeended tools that students can learn with, think through, and express
their knowledge with, rather than confine their thinking pro¢@ssassen & Reeves,
1999. They are opernded in the sense that students can choose how and when to use
them. In he case of the spreadsheet and modelling software, for example, shatetds
define variables, test their hypothesis, and check alternative solutitres students use
such toolgdhey engage actively in the learning procdétseas not only the type of
applications or software that these professors and their students used that was different; it
was also their instructional strategies and expected learning outcomes that were different.
For professorsvho viewed effective teaching as engaging studehtsrale of
computers was related to how they operationalized student engagement. Those who
emphasised social aspects of engagement such as group discussion, collaboration, and
communication saw a limited role for computers; those who considered student
engagement as being involved in haraisexercises and modelling see greater role for
computers as data analysis and modelling tools.
The importanceogb r o f e s s o r sid ther teaclting practicdsss been
empirically supported in the pa&.g., Trigwell & Prosser, 19980V hat is new in this
study is the addition of the technology dimension to the temua-indings point to a
relationship between oneb6s view of effecti
teaching. hie study has implication for faculty developmpriagramselated to
technology appropriation. The successful implementation of tecoyaiauniversity
teaching will depend on conceptions of faculty about effective teaching and these
conceptions can be influenced through faculty development prodsa@s$or example

Ho, Watkins, & Kelly, 2001 Whether technology helps professors in changing their
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conception oeffectiveteaching or a chamgof conception ia prerequisitéor using
computer related tools in a way that makes meaningful contribution to student léarning
an issue for further discussion and research. In any case, conceptions of teaching and
related instructional strategiesmwain to bantegral pars of technology related faculty
development programs.

Related future research should focus on determining different aspects of student
engagement iolasse®f professors with different conceptions of effective teaching and
technobgy useGiven the technology rich nature of this research context, such research,
in addition to determining aspects of student engagement, can help in assessing

technology rich or active learning classrooms.
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Bridging Manuscript

Student engagememt worthwhile educational activities is considered to be
necessary condition for student learning. Engagerisent i me t a camorganizing ct 0 ,
frameworkthat has behavioral, psychological, cognitive, and motivational components
(Christenson, Reschly, & Wylie, 201Rational Research Council and the Institute of
Medicine, 2004 In higher education context and in the context of this dissertation
research, student engagemeiérs tothe natureand x t ent of student soé ¢
actual #fAinvol ve me nthabcontributeaactreeid leamingcandaacatlemici t i e
progress This def i nit i o(l984cenceptoaliation oféhe construst. Ast i n
Astin (1989 noted that involvement refers to exerting physical and psychological energy
and occurs along a continuum reflecting the extent to which rather than whettosr
studentsareinvolved in their academic activities.

Engagement is not@ersonahttribute; rathett is a state of being that can be
changed and influenced by contextual fac{&stin, 1984 Christenson et al., 2012
Accordingly, researchers and instituticaepire © detemine factors that determine
student engagement and disengager(alson Laird & Kuh, 2006NSSE, 200&Report
Pike & Kuh, 2005 Sandholtz, Ringstaff, & Dwyer, 1994n the university context,
investigathg student engagement and determining variabdessio far focusedlt the
institution levelrather than classroom or course level expereridere importantly,
despite increasing evidence that the value addpécbf computers in student learning
is related to student sidthedearhingpm®cess and in osingg d f u |

the tools rather than to the presence of the tpelsse(e.g., Schmid et al., 20D9vhat
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students do using the compgend the nature of their engagement in technology rich
classrooms has not been examined.

Considering the increasing focus in higher education institution on student
engagemeniShulman, 200Pand on designintearning environments théicilitate
| ear ner s §itistimglydorinvestigatecthe issue in relation to effective teaching.
The idea is that effective teaching should explicitly consider and plan for active
involvement of students in the courselaiassroom contextindthe use of computer
related resources available in the classroofoster greater engament

The studyin Manuscript Shasthemain purpose of determining the nature and
extent of student engagement in technology rich classronthexaminingits
relationship to conceptions of effective teaching. The findings of Manuscript 2
established that professorsdé conceptions o
perceived usef computers in their teaching. Manuscript 3 extendsfiinding by
consideringh e st u d e n tdscaptupng theirperceived engagement and relating
It to their professorsod conceaquantdaive of ef f
approach taleterminghe nature and extent student engagememn instrument was
developed for this purpose, taking into accdeatures of active learning environments
identified in the first manuscr i giakkadas wel |

et al., 2008and rich learning environmen&rabinger, 1996
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Chapter IV: Manuscript 3

St u d e&ngagerdent in Technology Rich Classrooms and Its Relationship to

Professorsod Convet®epchilgons of Effect.i

Gebre, E., Saroyan, A. & Bracewell, ROL2. St u d engageamint in technology rich
cassrooms and its relationshi mgachig pr of ess

British Journal of Educational TechnolodyOl: 10.1111/bjet.12001

Abstract

This study examined dimensions of student engagement in technology rich
classrooms and the relationship of this en
effective teaching. We collected questionnaire data from 332 students and analysed the
data in relabn to the finding of another stud@ebre Saroyan, & Aullsforthcoming
Il nvol ving 13 -ppedfidceceptimnsoiteffectioedeachieg. Principal
component analysis with varimax rotation revealed four dimensions of student
engagement: cognie and applied engagement, social engagement, reflective
engagement, and goal clarity. Subsequent multivariate and univariate analyses of
variance showed that the extent of student
engagementisrelatedsignit ant |y t o professorsd concept.i
study has implicatiogfor thedesign and assessment of technology rich learning
environments antbr faculty development programs involving technology use in their

teaching.
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Key words: Activelearning classrooms, technology rich learning
environments, Student engagement, effective university teaching

Introduction

The value added role of computer technologies is attributed to the way they are
used in the teaching and learning processes rdtaertd their mere presence in the
classroom or the special features associated with the techndBgie<st al., 1998
Jonassen, 200&im & Reeves, 200)/ Given this perspective, a logical deduction
would be that the role of computers for student learning ought to be understood within
the contexin whichit is appr@riated(Bain et al., 1998Salomon & Almog, 1998
Salomon and Perkins (1998ave argued compellingly that cognitive and social aspects
of learning are intertwined and hafugtherasserted that any researchl@arning and
technology should use a composite unit of analysis that involves the cognitive activity,
the learning goal, the social context, and the learning medium and materials.

If one agrees that learning environments influence the extent of student
engagemeniBransford et al., 20Q0@nd that the desigof these environments turn, is
influenced by teachersod6o viewsKenmbad& ori ent at
Kwan, 2000 Pajares, 1992then one would aame that a full understanding of
computer use in classroom contexts will require examining the learning environment
including the nature and extent of student engagement, the rationale for the use of
computers, as well as views on effective teaching. Tisezensiderable literature on
student engagement; however, it has not be
of effective teaching especially in the context of technology use. This study was

conducted to address this gap and had two purpgsesdatermine the dimensions of
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studentsd engagement in technology rich cl

bet ween student engagement and professorso

StudentEngagement

In the context opostsecondargdication, the nature and extent of student
engagement is considered to be an important factor for student learning and personal
developmen{Hu & Kuh, 2002 Kuh, 2001 Sun & Rueda, 20)2Student engagement is
also considered to be a major indicator of the quality of postsecondary ed\Kaitgn
2001 Lutz & Culver,2010. Engagement may refer to both academic and non academic
aspects of callge and university experience and may involve activities such as
participation in sports and other social or extracurricular activities. In this paper, we have
limited the scope oéngagemernb only academic aspects and have adopted Hu and
Kuh@$3definition of student engagement as
themselves devote to educatidpgiurposeful activities that contribute directly to desired
outcomes&ohp.i des5%Ng Aqualityo as fitness f
determined by the extent sfudentsactive and deliberate involvement in course related
activitiesandnact i vi t i es t hgauta |fiptryo(Kiaeseek Qbategghoe r
2008.

Student enggement has been the subject of research for more than two decades
(Chickering & Gamsonl987 Sherman, Armistead, Fowler, Barksdale, & Reif, 1987
The thrust of this research has been to identify factors that lead to student engagement
and disengagement in postsecondary education. This research has yigtilexd va
indicators of student engageméNSSE, 2008 ReparSheard et al., 20J0Commonly

used indicators especially in US and Canada are the five benchmarks of effective

—
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educational practicelentified by the National Survey of Student Engagement (NSSE).
These benchmarks include the level of academic challenge, active and collaborative
learning, studentaculty interaction, enriching educational experience, and supportive
campus environment. &m a broader perspective and in a way that takes into account the
increasingly changing lifestyle of studen®eard et al. (20)®ave elaborated that
meaningful student engagement will necessitate behavioural, cognitivaffectie
engagement. In addition to these indicators, publications such as Chickering and
Ga ms d198&)seven principles of good practice in undergraduate education which
include studenfaculty contat, cooperation among students, active learning, prompt
feedback, emphasis on time on task, communication of high expectations, and respect for
diverse talent and ways of learning have been instrumental in focussing activities of
students, faculty, and admistrators to tasks that can foster student engagement and
produce desired learning outcon{g&sih, 200).

NSSE benchmarks provide & ¢ good indicators of student engagement and
guality of learning experiend&uh, 2003 Pike & Kuh, 200%. Using hesebenchmarks
Carini et al. (200preported modest but statistically significant positiveretion
between aspects of student engagement and desired learning outcomes as measured by
GPA and critical thinking scores. Notwithstanding this finding, the NSSE shaga
limited scope as is an annual information source about undergraduate exjgerof
students enrolled in institutions that participate in the survey. While it can serve as a
basis for decision making by administrators, prospective students, and R8s,
2008 Repolt it does not have the additional purpose of providing evidence or insight

into classroom based engagement. For example, in the survey, students are not asked
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about the nature and level of engagemenyt terience in a specific course or

classroom contexdnd NSSE data doot providethe kind ofinformationthatinstructors

and instructional designecgn usdo design instruction that engages students in active
learning while taking full advantage o¥ailable facilities. Information at this level is
especially useful in contexts where classrooms are equipped with computers and related
technologies and instructors have the added chalemgiesponsibility to use them
effectively and innovatively. Theris a paucity of research in this area.

A metaanalytic study bySchmid et al. (2008involving 231 primary studies in
higher education revealed interesting findings abosiue of computers in teaching and
learning and its relationship to student academic performance. One of the findings of this
study was that when computers are used as cognitive tools, student performance scores
are significantly higher compared to wheegh technologies are used as presentation
tools. Another finding was that high technology saturation (such as using many different
types of applications or using the tools for a long time) results in significantly low
performance scores compared to low aretlium technology saturation. A logical
conclusion, then, is that the nature of engagement or what students actually do with the
tools to assist them in their learning is a determining factor of the level of significance
attributed to computers as a lemagntool.

The student engagement research, for the most part, is underpinned by a
constructivist view of education inhichlearning is considered to ltieel e ar ner 6 s act
construction of knowledge through authentic and collaborative engagement iatyener
learning experiencg€hickering & Gamson, 198 Krause & Coates, 20Q08utz &

Culver, 2010 Zhao & Kuh, 200 Moreover, learning with technology research suggests
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that computer related tools can successfully facilitate constructivist oriented teaching and
student learningJonassen, 200@003 Kim & Reeves, 200¢ Howe\er, the mere

presence of the tool does not guarantee constructivist learning and instruction. As
asserted by different researchers, the way the learning activity is designed and what
students actually do in thearningprocess plays a significant rolehiow students

appropriate the toolgonassen, 200&chmid et al., 2009Learning evironments that

are more student rather than teaetemtered, coupled with appropriate motivation and
support, are more likely tprovidestudents with the autonomy and independence needed

to engage in more selégulated learning activities, thereby d®ping their self reliance.

Effective University Teaching Conceptions

Teacher s6 c o n cdrppreseatatisns af how teachecstviewnagd
characterize teachin@ole, 19900 influence their teaching approaches and strategies
(Kember & Kwan, 2000Pajares, 1992ratt, 1992Saroyan et al., 2009rigwell &
Prosser, 1996bThey can also influence the way learning environments are designed and
technologies are appropriated for academic purp@easan, 1998 Indeed, it may be
that conceptonsdfeaching and teachersd agency to c¢
fundamental than institutional barriers in determining the success of technology
appropriation in teaching and learnitgtmer, 1999. It is worth noting here that we
acknowledge the inconsistency and ongoing discussion about the use of different terms
including Aconceptionso, Abebitebssd fibedeb
the same thingKane et al., 200Saroyan etal., 2009 We use fAconception
theycarry HApersonal meaningso that coiicn be ac

contextsg(Entwistle et al., 2000Conceptionsar e Ar el ati onal 0 descrip
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conceptualizations rather than generalizations fixed in mefoigwell et al., 1994
that @8unhHder pur pose andPostdareff&tirdplom¥ldnnep f t each
2008. These relational descriptions may vary based on the context of teaching such as
level of student¢Samudéowicz & Bain, 1992 or the nature of the cours€onceptions of
teaching also reflect the pedagogical awareness of profdssdstom & Nevgi, 2008
which influences the way in which thegesign learning environments including those
that involve technologies.

Similar to the student engagement research, research on teaching conceptions is
guided by constructivist views of teaching and learning. Most studies in this body of
literature represnt uni ver sity witeraspdctaortrexientoftherc ept i ons
studenicenteredesse.g.,Kember, 1997Kember & Kwan, 2000Samuelowicz & Bain,
1992 2001). Features of studergentered teachinigcludeproviding opportunities for
students to bexme autonomous thinkers, to manage their learning activities, and to have
experience of addressing challenging isqieeskins, 199@ This view of teaching
necessitates a shift in teaching strategies, classroom culture, and the role of teachers and
students withemphass pl aced on studentsdé adoption of
overall developmeniChang, B05).

Studenicentered teaching is ancholieda number of factors: a) understanding
how students learn, hitilizing contextbased pedagogical approaches, c) determining the
capabilities and limitations of available technological res@)iaed d) cornigering
practicality of the various combinations of tools and strategies to result in promoting
intended learning outcomé@dannafin et al., 1997 Research on conceptions of

academics suggests that professorsd use of
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is related to both the way they conceive teaglaa well as what they intend to achieve
through their teachin@Trigwell & Prosser, 1996b In their study of the relationship
betweerteaching intentions and strategi@sigwell and Prosser (199%beported that
science professors with information transneiesview of teaching tend to follow more
teachef ocused strategies; those who view teac
follow more student centered strategi®aroyan et al. (2009in their study of the goals
of teaching and related student learning, reportedhleasgencyof the professois
dominant when the goal of teachingriansmittinginformation; however, the focus shifts
from the teacher to student learning when the goal of teachimgrsscpromoting
lifelong learning for students.

Gebre SaroyanandAulls (forthcoming studied 13 university professors who
were teaching in technology rich classroom
effective teaching and the relationship of these conceptions to their use of computers in
teaching of a specificourse.Sems t r uct ured i nterviews were u
conceptions of effective teaching, their expected learning outcomes, their chosen
instructional strategies, and the role they saw for computers in their teaching. Drawing
from the providedlescriptions, the study identified three conceptions of effective
teaching transmitting knowledge, engaging students, and developing independent
learning/self reliance.

Professors with knowledge transmission view of effective teaching considered
computes as tools that make their teaching more convenient and easier. They often used
document camera, Microsoft Power Point, Internet, and WabT/pe | applications of

technologiegMaddux & Johnson, 2005Three of the five professors in the student
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engagement category expressed theference for round tables in the room over
computers mainly because tpleysical set ufacilitated discussion and interaction. The
other two professors considered computers as important components of their course
because they and their studentsiitbem for data analysis and modelling purposes.
Students in classes of these professord cemputers to make presentations, access
information, and work on data analysis.

The third group of professors, those who ee\gffective teaching as developing
stuent sd6 |l earning independence, perceived coc
components of the course and student learning. Their studedtdatabases, web quest,
spreadsheets, and modelling applications such asd&tBlipe 1l use of technologies in
teachng and learningMaddux & bhnson, 200por us& computers as cognitive tools
(Jonassen, 2003onassen & Reeves, 1996

The purposefathe present paper was to extend the findingh@$econd
manuscrippend t o rel ate professorsdé conceptions
engagement in technology rich classrooms. More specifically, the present study had two
purposes: a) determiningngdensions of student engagement in technology rich
classrooms; and b) examining the relationship between dimensions of student

engagement and professorsd6 conceptions of

Methods

Contextand Participants
The research site was a lamgsearckintensive university in Eastern Canada. In

2009, the University established the first two active learning classrooms. Active learning
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classrooms (ALC) are examplesraih environments for active learning (REAL)
(Grabinger, 1995 often established with the purpose of integrating technology,
facilitating better student learning, and improving teaching pracfiR@sdak & Rozner,
2008. Rich learning environments are comprehensive systems of learning and instruction
that involve active as welkacollaborative engagement of students in authentic and
generative learning activities with the goal of integrating or constructing knowledge and
achieving higher level thinking and problem solving capabilif@&sabinger, 1996
Kovalchick & Dawson, 2004 AlthoughGrabinger (1996contends that rich

environments for active learning do not necessarily require computer related
technologies, computers can be powerful tools that can facilitate active learning and
constructivist oiented teachingDori & Belcher, 2005Jonassen, 200Q@003 Kim &

Reeves, 2007

Various universities in North America have introduced active learning classrooms
as learning enhancement projects such as the Technology Enabled Active Learning
(TEAL) at MIT, the StudenCentered Active Learning Environment for Undergraduate
Programs (Scal&JP) at North Carolina Statdniversity, and the Active Learning
Classroom (ALC) project at University of Minnesd@i2ori & Belcher, 200%, to mention
some.

The two active learning classrooms in the University where this study took place
were set up to encourage interactionAssn students and faculty, promote active and
collaborative learning, enrich educational experiences, and provide a pedagogically
supportive environment. One of the rooms (Room 1) has the capacity to accommodate 72

students at eight large round tablesech with nine seats, two computers with screen
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sharing facilities, a microphone, and conn
is located in the center of the roamith facilities for accessing each computer screen in
the room and displaying ibf class discussion when necessary.

The second room (Room 2) has a capacity of 38 students accommodated at six
long tables with a onto-one student o mput er ratio. The profess
corner of the room, and like Room 1, has PC with scaeeass/sharing facilities. Both
rooms have writable walls, converted from their traditional design to accommodate the

technological infrastructure.

StudentSurvey Instrument
As a rule, student engagement research is underpinn@ddnstructivist view of
education in which context is considered to be an essential component of teaching and
learningand te role of computer related tools can be understood better when it is studied
in reference to the whole contartwhich it is appliedBain et al., 1998 The
instrumentStudent Engagement in Technology Rich Classrooms (SETRC),suagey
developeb ased on recommendations in the concep
engagement and social interaction as well as the learning goal and learning materials
need to be studied togeth&alomon & Perkins, 1998The instrument was initially
developed as a 28m, 5point Likert-scale surve§ t he scal es being fANey
ARSel domo, nAGfotmen d& me s rBdrveiitkrhsywaoorslingly, related to
what students actually do with computers in the co(dseassen, 2003onassen &
Reeves, 1996their collaboration and communication with other studéBssn et al.,
1998, and their awareness of what they are learriiihg. items reflect the context

oriented perspective on computer use and as such, respondents are asked to answer
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guestions within the context of the course they are taking iadtine learning classroom
with the particular professofccordingly, the following criteria were considered in the
development of the instrument.
a. Constructivist perspective and studesinterednesstems should reflect student
centered nature of leang and focus more on what students do in the process.
b. Cognitive and social aspects of engagementl t e ms shoul d emphasi
academic engagement and address both individual and social aspects of learning.
c. Technology orientationtems should refleathat students do with computers and
the technologyoriented nature of the learning cont€xbnassen, 2003onasen
& Reeves, 1996
d. Extent of engagememnklternative responses shouldve a continuous rather than
categorical nature and reflect extent of engagement rather than whether or not
students are engaged in the activity identified by a given (ifestin, 1984.
e. Econony. Items should be easy to answer. The scales should be reliable with

limited number of items on a scdféraser, Treagust, & Dennis, 1986

The draft questionnaire was pilot tested with two professors and one PhDtstuden
and feedback related to its content validity and ease of use were used to develop the final
version.

Participants for the study were 13 professors and 232 students. The professors
had a rank of at least assistant professor, with the exception of ity flecturer$, and
were from an array of disciplines includipgilosophy physics, law, English as second

language, geography, continuing education, and electrical and computer engiheering

2 A faculty lecturer is a netenure track position.



99

constituting 68% of the professors who were scheduled to tedhbk two active learning
classrooms in winter 201Two of the 13 professors opted out of the active learning
classrooms after class started for the term, but we maintained their participation in the
study.

Following interviews conducted with professatydentof the 11 professors
who continued teaching in the active learning classroeers recruited by the first
author. The process involved visiting the classes in person, describing the purpose of the
study, and extending an invitation to participatéhe study. Sixty five percent of
students who were attending classes of thpribfessors consented to participate and
completed the paper copy of timstrument No compensation was offered for
participating in the studgnd they were informed that nqarticipation would have no
consequence whatsoev&here were 19 female and 12 malestudents (fivestudents

did not identify their gendgrwith 65% undergraduate and 35% graduate enrolment.

Data Analysis

SPSS version 17 was used to analyze the tlathe survey missing values
accounted for less than 3% and were replacedseitiesmean. Four surveys were
discarded due to less than 50% completion, resulting in 228 complete surveys after the
imputation. One purpose of the study wasdeterminedimensions of student
engagement while using computers for learning in technology rich classrooms. To
address this objective, we performed a principal component an@\34s) with varimax
rotation to identify clusters of items and determine the smallesbauof underlying

factors that could be used to describe student engagement in colrgmedrclassrooms.
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Once the components were obtained, we calcutaetbonenscores for each
studentThis score is the average@riableswith substantial loadingn the component
and estimates the score fistudents would ha
t hey been me@abachnickl& Fidellr 2007 tpl 6p@wvick & Velicer,
1986. This allowed us to compare the extent of student engagemess dlosthree
conceptions of effective university teaching presented in Table 1. Subsequently, we
performed multivariate analysis of variance considering the components of student
engagement as dependent variableentand prof
variable.Use of principal component analysis and multivariate analysis of variance
together in answering research questions is well supported in the literature because PCA
reduces large number of dependent variables to smaller number of comportesda tha
be used as a dependent variable in MANOMAbachnick & Fidd] 2007). There were a
total of 44 students in classrooms of professors with transmitting knowledge view of
effective teaching, 84 in classrooms of professors with student engagement view of
effective teaching, and 100 in classrooms of professiinsdeveloping learning

independence/self reliance view of effective teaching.

Results

Componentsof Student Engagement

Initial extractionproducedeight components accounting for 61.6% of the
variance. Based on the suggestio@wick and Velicer (198pregarding the number of
item loadings on a major component, two components with loadings of only two

variables each and a third component with only itera loading were excluded. This
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process resulted in eliminating five items. In addition, four items were excluded because
of crossloading and analysis of itetotal statistics. A rerun of the analysis with the
remaining 19 itemproducedour componentaccounting for 55% of the variance. One

item (item 19) crostoaded orcomponent8 and 4, which was not the case in the first
extraction. Becaussomponen# had only three loadings including item 19, dropping this
itemwould haveled to dropping the fotin component itself; thus, we maintained the
variable despite the cross loading. Other than this doaskng the component structure
appeared clearly with moderate to strong loadings of variables on the four components.
The components were also suppdry the scree plot which yielded four clear
component s. Bart | et t-iterd ingtriemerit was 148pskp0B1@ r i ci t y
and KaiseiMeyer-Olkin measure of sampling adequacy was .85 indicating the reliability
of the principal component analgsaand the compactness of the correlations to produce

distinct componentsSee Table 5.
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Table5
Factor Loadings for Principal Component Analysis with Var

Classrooms

Conmponents of Engagement

Cognitive Goal

and Applied Social Reflective Clarity

ltem 1) (2) 3 (4)
1. Classroom use of computer supports my efforts to achieve the goals (of lear
782
this course)
2. |l engage in representing my understanding of concejotg stomputers .781
3. Il engage in analysing information, comparing and contrasting ideas using
.760
computers
4. Classroom activities involve individual problem solving occasions using
744
computers
5. The learning activities have practicafension (involve learning by doing) .601
6. | can easily see the possible application of what I learned in this course to w
.590

place settings

7. Classroom activities and discussions in general are related to real world situ .564



8. linteract with other students in the course using emails and WebCT

9. lengage in online, out of class discussion related to the course with my clas

10. 1 communicate with the professor using emails and WebCT

11.1 cooperatavith other students while working on assignments

12. Students use multiple sources of information (Internet, references, etc.)

13.1 engage in discussion with other students on the same table

14. The classroom allowed me to thirdud (expression of ideas, procedures,
algorithms, answers, etc. in the classroom)

15.1 engage in reflecting on my learning

16.1 engage in meaning making and constructing knowledge about the course

17.1 am aware of the purpose(®)each classroom session

18. The learning goal is clearly communicated in each session

19. Course materials are related to learning goals

.807

.695

.606

.570

.520

.509

712

.652

.626

403

103

.802

714

476

Note: Component loadings are >.40
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Components were clearly interpretable considetiegrespective loading of the
variables. The first component, which accounted for 20.1% of the variance, has items
related to two types of student engagement. The first is cognitive or intellettesd
students represent their knowledge, solve problamswork on analysis and
interpretation of data using computers. The second is practical or applied knowledge or
engagement. We named this component, which
engagement 0. The second c ooftpeovariancethastsik at acc
items related tanteractionwith peers and the professor as well as collaboration with
students around the same table and/or in the same course. We named this component
Asoci al engagement 0. Thi s ouwiorosacadeonic socidi o we v e
gatherings such as athletic and other activities. The third component accounted for 10.7%
of the variance and has four variables (including the elaeded item) related to
reflection about ones Ifelaercntiinvge. eWeg angaenmeedn ttao
component was named figoal <clarityo and it
variables loading on it. The variables relate to clearly understanding the learning goals
and the relevance of learning materials.

To establib the reliability and the internal consistency, we also calculated
Cronbachods alpha coefficients which yielde

components, respectively; and .87 for theité®n instrument in general.

St ud e&Eamtgsa@ e me nt a nGbncdptionsfoEsfestiva Teathing
Once the factors werbtainedand composite scores were computed, we used
multivariate analysis of variance (MANOVA) to examine any association between

professorsd conceptions of estuflentergagementt e ac h
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using conceptions as the independent variable and the four latent variables as dependent

variables.

Table6

Mean and Standard Deviation of Student Engagement Scores

Professo No. of

Conception students cAE SE RE  GC

Transmitting knowledge 44 2.71 287 3.67 3.90
(0.69) (0.62) (0.58) (0.74)

Engaging students 84 3.74 359 390 403
(0.65) (0.68) (0.63) (0.61)

Developing independenct 100 4.08 3.48 3.88 4.07
self reliance (0.55) (0.72) (0.59) (0.62)
Total 228 3.69 340 385 4.02

(0.79) (0.73) (0.61) (0.64)

CE=cognitive and applied engagement; SE=social engagement; RE=reflective engagement; GC=goal clarity

The multivariate result $#8uwkE=24pKk.gni fica
00L;indicating an overall effect of professo
extent of student engagement. Subsequent analysis of variance showed that there was a
significant difference between the three groups in cognitive and applied engagefaent,

225) = 76.12p < .001; and in social engagemeR{2, 225) = 17.05 < .001. However,
there was no significant differvence among

engagement:(2, 225) = 2.36p > .05 and goal clarityf(2, 225) = 1.06p > .05.
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The Tukey post hocomparison®f the three groups indicated that there was a
significant difference in studentsd cognit
catggories of conceptions. The mean score for this component was highest in developing
learning independence/self reliance category (M=4.08, SD=0.55); followed by the
student engagement category (M=3.74, SD=0.65); and the least in transmitting
knowledge categy (M=2.71, SD=0.69 all with p <.001.

Concerning social engagement, post hoc comparisons showed that students in
transmitting knowledge category reported significantly low scores (M=2.87, SD=.62)
when compared to students both in student engagemegboa{®=3.59, SD=.68) and
in learning independena|freliance category (M=3.48, SD=.7p)< .001. However,
the difference between mean scores of students in student engagement category and

learning independence/self reliance category was not sigrtiffgan 05.

Discussion

This study aimed at 1) determining dimensions of student engagement while
taking courses in technology rich classrooms, and 2) examining the relation between the
extent of student engagement teachindgfoptheof essor
course they were teaching in technology rich classrodhesfour latent variables that
emerged from the student survey represent dimensions of student engagement. These
dimensiongre in line with what literature suggedtthat students reel to be mindfully
engaged in intellectual activitieghenusing computers, collaborate and work with other
students using the tools, reflect on their learning and develop their metacognitive
awareness, and be clear about the learning expefiBageet al., 1998Jonassen &

Carr, 2000Richardson & Newby, 200&alomon & Almog, 1998Shields, 199p In
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support of studentsd cognitive enrgasgea ment
and Carr (200phavearguedthat e ar ner s® engagement in artic
and know and represemg their understanding in a way that is accessible to others leads
to better cognition. This is because students deal with learning tasks that require mental
efforts or complexcognitiveactivities(Corno & Mandinach, 1983%toney & Oliver,
1999.

Examination of itemshatloaded on social engagement revealed two #8m
working in groups including ktlass discussion and communicating. This finding
highlights the social context of learning and its importance for appropriating the
technology meaningfullySalomon & Perkins, 1998This role of social engagement and
interaction for student learning has been well documented in the liteatgreBernard
et al., 200%. Although the focus of their study was distance educaiemard et al.
(2009, in their meta analytic study, reported that the strength of ststighent
interaction was significantly related student achievement with high interaction
resulting in better results compared to moderate or low interaction.

Reflection has to do witheingaware about what one is doifl/gcAlpine &
Weston, 200Pand is part of metacognitive awarenéSalomon & Globerson, 1987
Thus, studentsdé reflective engagement abou
constitutes an important aspect for effective learning and developing learning
i ndependence. Goal <c¢l| ar it goalsohthdsessien arsltha d e n't
relevance of the learning materials to the stated goals. It should be noted that, though
acceptabléDeVellis, 199), the reliability of the last two factors was relatively low

which can be partly explained by the small number of items forming these dimensions.
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The MANOVA and ANOVA results showed t ha
engagementinttecn ol ogy rich c¢classrooms is signific
views of effective teaching. Higher cognitive and applied engagement was reported in
classrooms of professors with conceptions
learning ind@endence/self reliance. On the other hand, students of professors who
viewed effective teaching as transmitting knowledge reported the lowest level of
engagement both itognitiveand social dimensions. Given the influence of views and
conceptions on teaety approaches and strategigember & Kwan, 2000Trigwell et
al., 1994, this finding suppds the argument that the design of learning environments
and the manner of appropriation is an important factor for effective use of computers for
student learningPea, 1993Schmid et al., 2009 The design of learning environments
has a role of bridging the affordances of the tools and relevance of learning activities but
it, in turn, is influenced by what professors consider effective teaching in their cégse.
indicated in the results section, the three groups of students did not significantly differ in
terms of the last two components of student engagémgwal clarity and reflective
engagement. This might be attributed to the fact that irrespective nEtmsieptions of
effective teaching, professors make the purpose of a session clear to students when they
start teaching and relate the current topic to what has been covered before or to the
overall goal of the course. At the same time, they may encotlragetudents to reflect
on what they have learned or to make connections between previously learned materials
and current sessionalternatively, this absence of significant differences may simply
reflect an instrumentation problem, because these tattecomponents were the lowest

in accounting for variance in the student ratings.
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The study makes two major contributiofge first contribution comes from the
emergence of the four components from the
active emgagement in technology rich classrooms. Tais be useful inlesigning
learning environments involving technologies and in the assessment of their
effectivenessUnder st anding studentsd engagement i
provides useful infomation about their broader educational practiasdlelson Laird
and Kuh (200phavereported t here i s a strong relationsh
engagement with information technology in relation to their learning and their
involvement in effective educational practices including active and codltibedearning
and better studedaculty interactions. Given that the four components identified in this
study relate to student engagement at the classroom and/or course level as opposed to
general experience of postsecondeaycation, ican provide maningfulinformation to
instructors and instructional designers about designing learning environments.

The second contribution relates to professional development of faculty.

Technology implementation in university teaching needs to incorporate faculty

devel opment programs related to changing pr.
Whether technology helps to change conceptions of teaching or whether technology use

is a result of a change in concepti@msissues that need further research. Stuslieh as

the one conducted byo et al. (2001suggest that conceptual charagtained following

faculty development initiatives can result in the innovative use of technologies in
teachingGebre, et al(forthcoming have also reported a relationship between
professorsd conceptions aboutrelatdiei r t eachi

technologies ineaching Using pedagogical training data on 200 profes$twstareff,
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Lindblom-Ylanne, and Nevgi (200" have reported a significant positive effect of
pedagogical training on developentateg profess
approaches to teachinghese findings suggest that faculty development programs
concerning technology integration need to
technological competence and holistically address their conceptual, pedagogical, and
technologial dilemmagMishra & Koehler, 2006Windschitl, 2002. When professors
have more 0sophi efteackinm,tité dore likedy that heytuseo n s
instructional strategies that result in student learning and active engagement in the
procesgCarnell, 2007 Trigwell & Prosser, 1996a

The most immediate followp to the present study, in our opinion, is the
validation of the instrument used herein. This would include adding more items
especially to the last two factors, reflecteegagemerdndgoal clarity. Considering the
selfr eported nature of student engagement daf
engagement in the identified four dimensions relate to measures of actual learning

performance.
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Chapter V: Conclusion

Summary of Finding

Using computers and related tools for student learning requires considering the
whole teaching and learning context and designing appropriate learning activities. Such
consideration of context and design of learning activitesds to balance tladfordance
of the tools with the agency of the learner. Given the increasing emphasis institutions
placeorst udent sé active engagement in the | ear
physical facilities and resources for the purpose, it is imperative toiesavhether or
not professors view their teaching in terms of engaging students actively in the teaching
and learning proces$he main purpose of thidissertatiorresearclwas to 1) understand
how professors conceptualize effective teaching when theli teactive learning
classrooms2) determine aspects of student engagermetgichnology rich classrooms
and3)i nvestigate the relationship between pr
engagement in technology rich classrooms. Wasdone in three p#s.

The first part of the dissertatiobased on critical review of literaturestablished
a perspectivgPratt, Arseneau, & Collins, 20paf effective teachig as desigimg of
learning environmants. kst it examined thditerature ortheuse of computers as
cognitive tools. While there are conceptual and empirical support for the use of computer
related technologas cognitive tools, there are also questi@ested to a) the focus of
this body of literature on learninger seand the lack of reference to teaching and the role
of the professor as designer of the learning environspehthe lack of clarity as to what

constitutes a cognitive tool; that is,stnot clear as to whether the features of the tool or
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the way the tool is appropriated makes a computer a cognitivecjdbe focus of
cognitive tool research on individual learniaigd minimalkonsideration given to the
social and collaborative aspecspecifically,in natural settings.

After providing theoretical support for the use of computers as cogaitide
learningtools, this sectiosynthesized characteristics of comptliased cognitive tools
that can be used in classroom or natural settiflygese characteristics include strategies
for cognitive processing of information to provide learners the opportunities for active
and mindful engagement, opendedness of the tools to allow learner control and
responsibilities, and the situated and alodirative nature of the learning activities.

The next section of thiérst manuscriptreviewed conceptions of effective
university teaching from two sources of studiestudies on exemplary professors and
studies on conceptions of (effective) teachingd®&tsion exemplary professors aim at
delineating skills, attributes, and practices of awantining or expert professors.
Descriptions of effective teaching in this set of studies relate to depth of subject matter
knowledge and what professors do rathentiwhat students do. Studies on conceptions
of teaching are based on constructivist views of teaching and learning and try to capture
range of qualitatively different conceptions of teaching. These studies are, to a large
extent, predicated on the idea thahceptions govern practices of teachiReatt et al.,
2001 Trigwell & Prosser, 1996b According to this literature effége university
teaching is about having sophisticated conceptions and facilitating student learning that
i nvol ves addressing |learnersd holistic dev
development as professionals and independent learneramitagidon of the effective

teaching literature, including both types of studies, is that use of available resources such
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as computer related technologies are rarely mentioned as part of teaching expertise or as
means of enacting effective teaching andlitating student learning.

The last section of thi'st manuscripaddressed the gagkentified inthe first
two sectiond that research on computieased cognitive toolarely address teaching or
the role of the professor and research on effectivéniegaoes not include computer
application as part of teaching expertise or means of effective teaching. The suggested
bridge is a perspective of effective teachinghesdesign of rich learning environments.
These environments involve contextualizing Eerning material (content), adopting
learner and learningcentered approaches, addressing both cognitive and social aspects
of learning, and using contextual resources such as computers in a way that aligns tool
use with educational rationale. Essédlijat is argued thatheuse of computers as
cognitive tools for student learning in natural contexts necessitates combining the
affordance of the tools with appropriate design of activities and contexts for learning.

The seconananuscriptvas a followup to the first section and had two purposes.
The first was capturing the qualitatively different conceptions of effective tealhldg
by professorsvho were teaching in technology rich classrooms. The second was
determining the relationship of these ceptions to the rolprofessorsee for computers
in their teaching. These objectives were motivatethieyneed to understamehether or
not conceptions of effective teaching are context specific and whether having context
specific view of effective teaaing is related to use of computers that are available in the
teaching and learning context. Usiagemistructured interviewvith professors who
selfselected to teach in active learning classrooms the study captured three conceptions

of effective teacmgd transmitting knowledge, engaging students, and developing
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learning independence or self reliance. Similar to findgegserated bprevious studies
(Samuelovcz & Bain, 1992 Saroyan et al., 2009 rigwell & Prosser, 1996hthe result
revealed that professors who considered effective teaching to bmitanggsknowledge
believed that subject matter understanding is the main outcome for students and effective
teaching is organizing the subject matter and presenting it clearly to students. These
professorseported usingnstructional strategies thatereteacher oriented including
advanced planning, coherent presentaiand question and answmgriods

Professors who considered effective teaching to be engaging students endphasize
participatory and social aspect of student learning as additional életoesubject matter
understanding. These professors exgeatiteir students to develop presentation skKills,
work with others, and be active participants. Their instructional strategies edfleeir
conceptionss they were seen to be instrumentaluilding classroom environments for
students to participate in discussion, presentation, group work, and role playing. In
addition some professors in this group emphasized the need for hands on experience for
students and their engagement with the toolsexedcises.

Professors who viewed effective teachin
independence focused on providing the environment and opportunities for students to
become self reliant in their learning. These professors described effectivageachi
terms of studentsd a) holistic development
independence, c) learning through practice and problem solving, d) use of appropriate
tools. They reported using a combination of collaborative and individual Igarnin
strategies including group projects, independent problem solving, summarizing articles,

and judicious use of computer related tools. Essentially, professors in this group
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manifestecconceptions of effective teaching related to designing environments for
student learning and engagemastidentified in the first manuscript

Anewfindingi n t his study was the relationshi
of effective teaching and their reported use of computers in their teaching. At ook end
the continum, professors with knowledge transmission view of effective teaching
considered computers and related technologies in the classroom to be tools for accessing
information and making presentation. At the other end, professors whose conception of
effective tachingwasrelated to designing learning environments considleomputers
tobeani nt egral part of their course to develo
problem sdving abilities. In the middle werprofessors with conceptisof effective
teachingas engaging students. The role these profesaarfos computers is in line with
how theyview student engagement. Three professors view effective teaching as student
engagement through participation, discussion, presentation, collaboration. These
profesorsattributedalessrrole for computers in their teaching and preddithe special
set up the active learning classrooms provideo other professors expressed effective
teaching as student engagement in terms of hands on experience and dealing with
modeling exercises. Thus, they perceive better role for computers in terms of data
analysis and problem solving.

The third part of this dissertation extended the findings of the second study and
examined the relationshipefleciveigaieimy prof esso
(including the role they see for computers) and student engagement at course and
classroom level. This study was motivated by two related ideas: a) student learning is

about their active involvement in the procéastin, 1984 Kuh, 2001 Marks, 2000, and
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b) learning environmentubstantially influene the nature and extent®ft udent s 0
engagement and their development of essential compet¢haser, 1998Kember &
Leung, 2009. The first part of this study dealt with the developmerarahstrument for
determining and assessing student engagement in technology rich clasSio®@ms.
i dent Engagement in TechnologycRiClassrooms (SETRC) surnagyvas developed
to reflect constructivist perspective and studeentered approaches to teaching and
learning, cognitive and social aspects of engagement, and technology orientation to the
learning environmenResponses to ¢hitems were designed in a way that represiiets
continuous nature of student engagement in the learning experience stated in the item
rather thanustthe presence or absence of engagergfesiin, 1985.

Item-total correlation and principal component analysis (PCA) resulted in a 19
item instrument with four scales or aspects of student engagement: cognitive and applied
engagement, social engagement, reflective engagement, and goal clarity. Theeinistrum
has overall r el i ab0.87iReligbilitg forth€fowr schles mmgéss al p h
from acceptable (.65) to high (.86) and the four components explained 55% of the
variance in student engagement.

Having determined the nature and extent of std@ngagement in technology
rich classrooms, this study also examined the relationship of student engagement to
professorsdéd conceptions of effective teach
each student representing the amount of score swdentid have received if they were
measured on the components themsgVabachnick & Fidell, 200/ This was
followed by a multivariate analysis of variance (MANOVA) that considered conceptions

of teaching (three levels) as independent variable and the four components of engagement
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as dependent variables. Resultshef analysis revealed expected direction of relationship
between the first two componedtgognitive and applied engagement and social
engagemeid andprofessorgonceptions of effective teaching. That is, mean scores of
students for cognitive and appliedgagement were significantly different among the
three groups of professorsd conceptedbns.
effective teaching as developing learning independence reported the highest engagement
followed by students in classros of professors with conception of effective teaching as
engaging students. Students in knowledge transmission view of effective teaching
reported the least cognitive and applied engagement score.

Social engagement scores were in line with the findimdiseosecond study in
that students in classrooms of professors with student engagement views of effective
teaching reported the highest score on social engagement compared to the other two
categoriesHowever, this score was significantly different ormyrh scores of students in

knowledge transmission group but not from developing learning independence group.

Contributions of the Study

This study contributes to both practice aadearch. First, it helps to
reconceptualize effective teaching in termslegigningcontext sensitivéearning
environments rathéhanunderstanding it in terms of what professors do in relation to
organizing and presenting content for students. Effective teaching as design of learning
environments also involves judicious useomputer related tools and other contextual
resources. If professors experience such a shift in conceptualization of effective teaching,
it is possible that university classrooms become places where learning takes place rather

than places where teachitakes placéBarr & Tagg, 199h

S
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The relationship between professorsodd co
role they see for computers in their teaching as well as the subsequent relationship
between teehingconception@nd student engagement has implication for faculty
development programs. Faculty development programs that involve use of computers for
teaching and student learning needlso focus on addressisggh angi ng prof esso
conceptions of tedning and designing learning environmetagether The finding also
brings to the fore the role of professors in designing learning environments and
technology appropriation for student learning and active engagement.

The components of student engagentkeat emerged from the instrument and the
results of therincipal component analysis will also inform professors and instructional
designers as to what student engagement at course or classroom level entails. These
findings can also inform administratosho provide resources for the acquisition and
provision of computers to facilitate student learning about the fact that physical resources
make up only part of the learning environment #ratthere is a need to work on other
aspects such as faculty dey@inent and student engagement isswesurrently

This studyhas extendedxisting research in two ways. Firsthascaptured
professorsdéd conceptions as it relates to a
research on conceptions of teachivags based on general reflections about teaching
without necessarily focusing dhecontextwhich could informdecision making related
to planning and selection of instructional stratefiglsy, 2006 Kane et al., 2002 The
professors in this study whose conceptions of effective teaching reflected elements of

design of learning environmentgererelativdy morecontextsensitive and designed their
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teaching in a way that utilized available resources including computers and other tools
(e.g., round tables).

This research alsoridgesthree areas of researéh conceptions of teaching,
student engagement,ciearning environments. Student engagement has been
researched at institutiqiu, 2011 Kuh, 2003, 2003 NSSE, 2008 Reparand program
(Kember & Leung, 200Plevels,but not at course/classroom levels and not in technology
rich natural contexts. The instrumetdveloped for this researchn be a useful tool for
assessing student engagemenhatevel and contexan aspect that has not been
addressed by previous research and in a way that informs professors and instructional
designersQuantitative ways of examining learning environments has so far focused on
capturing students opinions onfdifent aspects of the classroom context and actions of
professors rather than what students themselv€crdeer, 1998Fraser et al., 1986
More specifically, the widely used survey, college andrersityclassroom environment
inventory (CUCEI)Fraser et al., 198thas been challenged for its lack of constructivist
perspective and tboology orientatior{Logan, Crump, & Rennie, 20D6The student
engagement in technology rickassroomgSETRC)survey focused on cognitive and
social aspects of student engagement and what students repothatmiivitieshey do

using computers for their learning.

Future Research

Based on the findings of thilssertationthree areas giossible research can be
suggested. The first is understanding the corgprtific nature of teaching conceptions
and the relationship of the conceptions to designing environments for student learning

and utilization of available resourcé&dey (2006 took a step in that direction by



120

examining how conceptions are related to planning of teaching and related decision
making. EIleyds st udthinkibgovascrélated te dbextudiisstest eac h e
and models rather thayeneralizedonceptions. However, participants were not directly
asked about their conceptions. Instead, the 29 participating professors were asked to
describe a specific episode of their teaching and its relatecedetgs. It is likely that
theyended up describintpe specifics of that episode and the reasoning behind it rather
than evoking or mentioning their conceptions about (effective teaching). Thus, future
research needs to take large number of participadtnéerview them about their
conceptions irthecontext ofaspecific course or classroom aexplainhow their
conceptions inform their planning and decision making. The data can be complimented
by classroom observations and student responses.

The secondrea of research relates to the validation of the instruossd One
of the limitations of this study is the relatively small number of student participants and
its exploratory nature. Considering the importance of student engagement as a means of
studen learning or arendby itself (Shulman, 200Rand the proliferation of technology
rich classroom based learning environments, developing an instrument that can capture
the nature and extent of student engagemdhibe of high significance. Thus,
subsequentonfirmatorystudy needs to be conducted with more items on the last two
factors and large number of participants.

The third area of research can be relating the extent of student engagement to
measures adctual learningThis points to aother limitation othe presenstudy, the use
of self reported data’hough acceptable, such data@veuts t u d gerceépsod of what

they do using the computers in relation to their learningsahdu d &ctudl leabing is
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not measured.Xamining the relationship gtudentengagement tmeasures cdctual

learning can reveal useful information for professorsiasgluctionaldesigners.
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Appendix A

Interview protocol for professors

Some introductory questions (what course are you teaching, teaching experience,
whether or not the professor is using Room 627 foritsetime...)

What is good teaching for you in your (this) course, how do you characterize it?

2. What is it that you expect students to learn from your (this) course?

In your teaching, when do you feel you contribute to or influence student learning?
What b you consider as evidence?

What role do you see for computers and related tools in realizing (practicing) your
view of good teaching? In what ways do computer tools help you achieve the
teaching you want to do? How about the classroom setting?

In what wg's do you think students contribute to the course and/or to their learning?

6. Was it your choice to teach in ALC or it is because you are assigned there?

Would your view of good teaching be different if you were teaching in other (normal)
classroom rathdghan 627?

a. Or another course in the same room? Can you give me examples?

8. What computer related tools do you use in your teaching (this course) in 627?

10.

11.

12.

13.
14.

For what purposes do you use these tools?

a. Which tool do you use when?
In relation to your course, whdb you expect learners to know about computers
(What kind of possible application is expected)?
Can you describe for me what your typical classroom (lesson) looks like when you
use a computer tool in your teaching? How do you frame your tasks and thefrole
students in the process?
How do you think your students perceive your use of this computer tool in
classroom? Do you think they feel they are learning well because of the computer tool
or they think the learning would be the same if you were teagtthgut it?
What is your view of the ALC in general?

What, if any, challenges do you face while teaching in 6277
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Appendix B

Student Assessment of Learning in Technology Rich Classrooms
Department of Educational and Counselling Psychology
McGill Univergy

Instruction to Respondents
This instrument is designed to assess your perception of learning in active learning classrooms which
involves use of computers and related tools. There are two parts in this questionnaire. The first part asks
general persoal information (age, gender, field of study, level of study, etc.). The second part is related
to your experience in taking a course in this active learning classroom. Please consider this specific course
while answering all the questions (That is, do da@w your answers from other courses you took in this
or other active learning classrooms).

Part I: Please circle your choices or write your answer on the blank space

1. Just for identifying the paperplease write the last four digits of your phone followgdnitials of
your first and last names (e.g., 1090EG):

Gender: A. Female B. Male
Your age is:
A. Under 20 B. 20-25C. 26-:30D. 31-35E. 3640 F. Over 40

4. Your field of study (Department) is:

The title of this course is:

You are enrolled in: A. Undergraduate program B. Graduate program
Is this your first course in active learning classroom? A. Yes B. No

Part I1: The follaving are learning related statements that you might have experienced while taking this
course in the active learning classroom. Please read each of the statements carefully and circle
the number on the right that corresponds to your answéey, 5-you exgerienced the activity
implied by the statement always;@ften, 3sometimes, Zeldom, never)

In this course Never | Seldom | Some | Often| Alwa
times ys

The professor is sensitive to my learning background and 1 2 3 4 5
learning goals

Classroom learning actties rely only on textbooks 1 2 3 4 5
The classroom allowed me to think loud (expression of ideq 1 2 3 4 5
procedures, algorithms, answers, @i¢he classrooin

Class sessions are not well organized in a way that involve 1 2 3 4 5
computer use
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In this course Never | Seldom | Some | Often| Alwa
times ys

5. lengage in online, out of class discussion related to the co| 1 2 3 4 5
with my classmates

6. The learning activities have practical dimension (involve 1 2 3 4 5
learning by doing)

7. lengage in meaning making and constructing knowledge 1 2 3 4 5
about the course

8. Group work and discussion are major components of 1 2 3 4 5
classroom activities

9. The professor spendasost of the classme lecturing the 1 2 3 4 5
content

10. | have the opportunity to choose assignments and projects| 1 2 3 4 5
work on

11. The pofessor is sensitive to my learning needs and interes 1 2 3 4 5

12. Classroom activities involve individual problem solving 1 2 3 4 5
occasions using computers

13. I can easily see the possible application of what I learnedif 1 2 3 4 5
this course to work place seitis

14. Classroom use of computer supports my efftarechiee the 1 2 3 4 5
goals (oflearningthis course)

15. Classroom activities and discussions in general are relateq 1 2 3 4 5
real world situations

16. I engage in analysing information, cormpa and contrasting 1 2 3 4 5
ideas using computers

17. I engage in reflecting on my learning 1 2 3 5

18. Course materials are related to learning goals 1 2 3 5

19. I engage in representing my understanding of concepts us| 1 2 3 4 5
computers

20. | cooperate vith other students while working on assignmen 1 2 3 4 5

21. Originality of ideas are encouragedclassroom discussions 1 2 3 5

22. linteract with other students in the course using emails an{ 1 2 3 4 5
WebCT

23. The learning goal is clearly communicated atle session 1 2 3 4 5
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In this course Never | Seldom | Some | Often | Alwa
times ys
24. What | learned in this course is or can be related to what | 1 2 3 4 5
learn in other courses
25. I engage in discussion with other students on the same talj 1 2 3 4 5
26. | am aware of the purpose(s) of each classroom session 1 2 3 4 5
27. | communicate with the professor using emails and WebC1 1 2 3 4 5
28. Students use multiple sources of information (Internet, 1 2 3 4 5
references, etc.)

29. If the course was taught in a different (normal) classroom (other than this active classroom), how
would your learning be different?

A. It would be better B. It would be the same C. It would be less
30. How would you generally rate the quality of teaching in this course?
A. 90100 B. 80-89C. 7079 D. 60-69 E. 5059 F. Below 50
31. How would you generallyat e t he professors6 use of computers e
A. 90100 B. 80-89C. 7079 D. 60-69 E. 5059 F. Below 50
32. How would you generally rate your use of computer and related tools for your learning of this course?

A. 90100 B. 80-89C. 70-79 D. 60-69 E. 5059 F. Below 50

If you have additional ideas, please write below

Thank you for your cooperation



