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SUMMARY

The use of technology in instruction has becomeéiguitous feature in education
and has attracted considerable research interestgloring its influence on the learning
environment. The purpose of this study was to iigate how variations of technology used
in instructional delivery affect Cégep studentstipalarly those in their first-year of studies
at this level of tertiary education. Specificallpe study contrasted the effects of three
methods of instruction that rely on technologyetiéntly: 1) an entirely electronically-based
approach, 2) a method comprising of a fully in-slagtting that was accompanied by a
course website, and 3) a combination of both ordiné in-class methodologies. In order to
effectively compare the different instructional hmads within one semester, the course was
organized into three modules. In this way, studeotsonly had the opportunity to gain an
appreciation for each didactical method, but algwenn a position to compare all three.
This study therefore additionally contributes te thody of research by comparing all three

modes of technology-assisted instruction_on theesstudentsin this context, factors that

influence student performance, attitudes towardsniag, as well as preference towards a
particular approach in instructional delivery sehas pivotal elements for assessing the
suitability for students of this age group at tl@sel of higher education. Examining the

relationship of the students' learning styles tefgared methods of technology-assisted

instruction was also significant to this study.

Based on two sections of the Introduction to Bussneourse taught by the
researcher, the sample was comprised of 75 patitsforty students from one section and
thirty-five students from the other), whose average was seventeen. With two sections of
students involved, there was a supplementary oppitytto explore a cross-comparison of
outcomes between the technology-assisted instnaitimethods simply by changing the
order in which the methods were offered in eacthefsections. In effect, by using the two
sections of the same course with alternate timmglelivery, the design of the study

permittedtwo concurrent comparisons:1) a ‘within' comparison of the three different



methods involving the same students (the primarjeative), and 2) a 'between’

comparisonfor the same content using different methods ¢arsgary objective).

Given the exploratory purpose of the research stwdyious instruments were
necessary to examine and evaluate the effectslofitdogy-assisted instruction vis-a-vis the
designated research questions. The study religbdeoresults of class tests, the performance
from selected learning activities, as well as thsppnses from various surveys, which
included a general profile questionnaire (to gattemographic and behavioural data on the
participants), end-of-module questionnaires (tcesssand classify attitudes towards each
particular method of instruction), and learning lestynventories (to associate learning
preferences with attitudes towards the instructiomeethods applied in this study).
Researcher observations recorded throughout thagidnrof the study were also an integral
component of the data collection. Cross-referencihthe quantitative and qualitative data

generated from these research instruments serequlitpose of triangulating the data.

The findings suggested that although aspects afbfldy and convenience in
online learning environments were highly favouretbagst the participants, a methodology
that combines the virtual learning environment witteractions in the physical classroom,
(particularly the hybrid method) was selected aspeferred mode of instruction by 82% of
the participants. Face-to-face interaction witle tleacher and the immediacy of the
instructor's responses were identified by the pigdnts as important aspects of the learning
environment. Of the comparisons carried out on esttdperformance in the different
learning contexts, test results did not appearedoaffected by the removal of face-face
interactions with the instructor, while this wastribe case with formative assignments,
which demonstrated that the conditions of the dBffe¢ learning environments had an
influence on the extent of student engagement duearning activities. Finally, a learning
style that relies heavily on theories and analy&s identified amongst those students who
had preferred the in-class method (the instructionede that relied on technology the
least), while amongst the students who favoureckttieely online method (the instructional
mode that relied on technology the most), they vieoad to have learning preferences that

are characterized by hands-on experiences.
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RESUME (FRENCH ABSTRACT)

L'utilisation de la technologie dans le domaine léaseignement est devenue
omniprésente et a suscité un intérét considérableeeherche en ce qui concerne son
influence sur I'environnement d'apprentissage.jetili de cette étude consistait & examiner
les répercussions des technologies utilisées damselgnement sur les étudiants du Cégep,
plus particulierement sur les étudiants de premm@maée a ce niveau d'enseignement
tertiaire. Plus précisément, I'étude comparaielésts de trois méthodes d'enseignement qui
utilisent la technologie de différentes fagons ufig méthode entierement électronique; 2)
une méthode comprenant I'enseignement donné angateen classe et un site Web pour le
cours; 3) une combinaison des méthodes d'enseigneeneclasse et en ligne. Afin de
comparer efficacement les différentes méthodesseignement au cours d'une session, le
cours a été divisé en trois modules. De cette falgs étudiants avaient non seulement
'occasion de mieux connaitre chacune des méthdidestiques, mais avaient également
étre en mesure de les comparer. Cette étude \vigsita@ntribuer au corpus de recherche,
grace a sa comparaison des trois méthodes d'epgmgh assisté par la technologie
utilisées chez_les mémes étudianBans ce contexte, les facteurs qui influent sur |
rendement des étudiants, leur attitude a I'égarthgprentissage ainsi que leur préférence
pour une méthode de prestation pédagogique encylati constituaient les pivots de
I'évaluation de la pertinence des méthodes pougtietiants de ce groupe d'age a ce niveau
d'enseignement supérieur. Une autre partie imp@rtda cette étude était I'examen de la
relation entre le style d'apprentissage des éttgletneur méthode préférée d'enseignement
assisté par la technologie.

L'échantillon comptait 75 participants dont la moye d'age était de dix-sept ans,
divisés en deux groupes (40 étudiants dans un grety35 dans l'autre) suivant le cours
« Introduction to Business » donné par la cherahelGette division des étudiants
participants a également permis de réaliser ungpacaison des résultats entre les méthodes
d'enseignement assisté par la technologie simpleererchangeant l'ordre dans lequel les
méthodes étaient offertes aux deux groupes. Em, ¢dfeconception de I'étude, fondée sur
deux groupes d'étudiants suivant le méme coursoauwscduquel les méthodes étaient
utilisées dans un ordre différent, a permis d'éfliecdeux comparaisons concourantedl)
une comparaison des trois différentes méthodes semu» des mémes étudiants (objectif
principal); 2) une comparaison « entre » les diffides méthodes utilisées pour enseigner du
méme contenu (objectif secondaire).

Etant donné la nature exploratoire de cette étilda, fallu recourir a divers
instruments pour examiner et évaluer les effetbetiseignement assisté par la technologie
par rapport aux questions de recherche viséesideéepose sur les résultats des examens
passés en classe, le rendement des étudiants dammdle de certaines activités
d'apprentissage ainsi que les réponses aux divemslages, qui comprenaient un
guestionnaire de profil général (visant a recuedles données démographiques et des
données sur le comportement des participants),qdestionnaires menés a la fin des
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modules (pour évaluer et classer les attitudedsgand de chagque méthode d'enseignement)
et des inventaires des styles d'apprentissage gssacier les préférences d'apprentissage
aux attitudes envers les méthodes pédagogiquesasiidans cette étude). Les observations
de la chercheuse, consignées tout au long ded'éfaidaient également partie intégrante de
la collecte de données. La comparaison des doruegsitatives et qualitatives obtenues a

l'aide de ces instruments de recherche a sentriateyulation des données.

D'aprés les résultats, bien que les aspects peatijfiexible des environnements
d'apprentissage en ligne étaient grandement pgiéséchez les participants, la méthode
combinant I'environnement d'apprentissage virttiéiingeraction en classe (particulierement
la méthode hybride) a été choisie comme méthodeseignement préférée chez 82 % des
participants. Les aspects importants de I'envirorerg d'apprentissage mentionnés par les
étudiants étaient l'interaction en personne aveprddesseur et la rapidité des réponses
fournies par I'enseignant. En ce qui concerne tapavaison du rendement des étudiants
dans les différents contextes d'apprentissageselate d'interactions en personne avec
I'enseignement ne semblait pas avoir eu d'effetesurésultats des examens, contrairement
aux résultats des évaluations formatives, ce goiomdre que les conditions des différents
environnements d'apprentissage avaient une infueno la mesure dans laquelle les
étudiants participaient aux activités d'apprentgjss&nfin, on a noté, chez les étudiants qui
avaient préféré la méthode d'enseignement en cf{atiisant le moins la technologie), un
style d'apprentissage qui reposait principalementles théories et l'analyse, et chez les
étudiants qui privilégiaient la méthode d'enseigeenentierement en ligne (utilisant le plus
la technologie), un style d'apprentissage se @araaht par les expériences pratiques.
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INTRODUCTION (BACKGROUND INFORMATION)

One of the earliest examples of technology fatitith education was when the
chalkboard was supplemented (or replaced) withsparencies with the use of the
illuminated overhead projector. Instructors werdeato display class notes on printed
acetates and were able to highlight and mark cortsmam the slides with erasable marker
pens. Eventually, the use of computers became manestream, and instructors were able
to project course material using presentation svwvith the aid of a liquid crystal display
(LCD) projector, which along with the computer wemstalled on a rolling cart along that
could be transported to different classroom desting. Gradually, convenience for making
use of a computer in class was made possible vatimanent installations of suspended
projectors that were connected to the computeneairistructor's podium at the front of the

classroom.

The most prominent "instructional frontier" (Cas2908), however, came from the
possibilities created by the connection to Intemwigh the access to the World Wide Web.
The system identified by the acronym ‘www', wasadeped by Tim Berners-Lee at the end
of 1990 and sparked a technological revolution thabught forth an information
superhighway and the linkage of computers arourel world. The web propelled
"enormous opportunities... to better meet studemsstuctional needs” (Casey, 2008) with
the aid of the of online course managements syssertis as Blackboard and WebCT (that
were labelled as the catalysts). With the optionemoail and other web-based course tools
now available, these online platforms became aleiaiterface for teachers and students to
connect outside of the physical location of a faatted classroom, thus giving rise to
opportunities "to facilitate the instructional commmication between instructor and student in
cyberspace” (Casey, 2008).

Course management systems permitted faculty toigeawnline information about
the course and its requirements, distribute coums¢erials, and provide communication

opportunities between the parties from any computet connected to the Internet
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(Biktimirov & Klassen, 2008). In addition to thertvenience afforded to both learners and
teachers, online learning systems also made impoitéormation available about student
access, involvement and performance. Course marmageystems not only enhanced and
extended the traditional classroom, but made abte@tdifference in facilitating the virtual

learning environment (Upcraft & Terenzini, 2003).

The absence of physical encounters between instauahd students is not a recent
phenomenon, however. The original implementatiord@tance education' spanned three
centuries commencing in the M &entury, where instruction, primarily for vocatin
programs, was managed through postal correspond€asey, 2008). Unlike the delay
associated with the earlier practices, the soplaistin of contemporary technology can
provide resources for any combination of asynchusnesynchronous, audio and video
communication leading only to a quasi-separatiotween teacher and student (Liu,
Magjuka, Bonk & Lee, 2007).

With the increasing sophistication of technologyhiehh now includes fast and
expedient connections and download access fronmnteenet, course management systems
have become an indispensable tool in teaching.c&thnal institutions around the world
have been responding to the demand for flexibilityeducation with explosive growth of
online learning in almost all sectors (Casey, 20@8ller, Foshay & Huett, 2008(2)). Web-
based mode of instruction (whether entirely onlimecombined with traditional methods)

has taken a prominent role in higher education.



CHAPTER ONE
STATEMENT OF THE PROBLEM

In this electronic era, students of the averagee@éage group are becoming
increasingly savvy with technology and are rapitiyning to expect electronic methods to
be incorporated in instructional delivery. Evenubb opportunities for online education are
proliferating in universities, for most Cégeps, theplementation of virtual learning
components has only recently started to gain momnen®Vith the increasing popularity of
web-based instructional methods, a Cégep or a gmogif study within a Cégep that wishes
to stake a claim of competitive advantage musteroptate comprehensive strategies for
implementing such methodologies. Whether didactizethods blend traditional classroom
approaches with technology or are entirely dependerelectronic means, questions about
the suitability for Cégep students, particularlyogh at the first year level of tertiary
education need to be asked, particularly sinceythieal student entering the Québec Cégep
system is a recent graduate from high school thattt this point completed eleven grades

of education and whose average age is seventeen.

The purpose of this study was to investigate homatians of technology used in
instructional delivery affect Cégep students, pattirly those in their first-year of studies at
this level of tertiary education. Specifically, thteidy contrasted the effects of three methods
of instruction that rely on technology differenth) an entirely electronically-based
approach (the online method), 2) a method commisiha fully in-class setting that was
accompanied by a course website (the web-enhanettbd), and 3) a blended combination
of both online and in-class methodologies (the luylmethod). In order to effectively
compare the different instructional methods withire semester, the course was organized
into three modules. In this way, students not dragl the opportunity to gain an appreciation

for each didactical method, but also were in atmysto compare all three.

Although there have been many empirical studiest thave explored the

pedagogical effects between traditional and virtmakructional methods, most of these
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studies, however, have involved different studentsame or similar courses. This study
additionally contributes to the body of researclcbgnparing all three modes of technology-
assisted instruction on the same studefmsthis context, factors that influence student
performance, attitudes towards learning, as wefiragerence towards a particular approach
in instructional delivery served as pivotal elenseforr assessing the suitability for students
of this age group at this level of higher educati@xamining the relationship of the

students' learning styles to preferred methodseolfiriology-assisted instruction was also

significant to this study.



CHAPTER TWO
CONCEPTUAL FRAMEWORK

To ascertain a learner-centered environment, thidyswas embedded in the
junction of three significant theoretical framewsrks they apply to both learning and
teaching: 1) experiential learning theory, witherehces to learning styles 2) social
constructivist learning theory, and 3) hierarchgognitive learning.

1. EXPERIENTIAL LEARNING THEORY AND LEARNING STYLES

Drawing on constructivist principles from the episblogies of Dewey, Piaget, and
Lewin, Kolb (1984) conceptualized a theory peitagito experiential learning which made
reference to six central assumptions: 1) learnsng process, not an outcome; 2) learning
derives from experience; 3) learning requires alividual to resolve dialectically opposed
demands; 4) learning is holistic and integrativg;léarning requires interplay between
person and environment; and 6) learning resulkhowledge creation (Wingfield & Black,
2005).

In his experiential learning model, Kolb represdrtgese assumptions to depict the
stages of the learning cycle (or to identify thenelnsions of the learning process, since not
every learner adopts each one (Goorha & Mohan, )20Tthese include -
a)concrete experiencer feeling (obtained through examples, readings, observateing,

b) reflective observationor watching (obtained through reflection, questions),

c) abstract conceptualizationor thinking (obtained through theories, concepts, analogies),
d) active experimentationor doing (obtained through solving problems, making deais)o
(Loo, (2002), Goorha et al, (2010)). Although awlividual may have a predominating
preference, an effective learner would be capalblggang through all four stages in

different learning situations (Kolb, 1984).
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To identify learning styles, Kolb (1985) assoettthese learning stages on two
intersecting continuums (see Figure 1). Tierception continuum (verticalwhich is
concerned with how an individual prefers to inghtrk about) information, ranges between
concrete (specific) examplegfeeling) to abstract (holistic) concepts(thinking). The
processing continuum (horizontaly concerned with how an individual prefers to Hand

(process) this information, and Figure 1 - Kolb's Experiential Learning Cycle

spans betweeactive (hands-on)

Concrete
Experience

feeling

reflective (passive) observation > perception

experimentation (doing) and

(Observing) (LOO, 2002; Little, Accommodator Diverger

2004). Based on an individual's

Active Experimen- Reflective
tation Observation

doing observing

— > processing

—h

preferred approach along each @
the two continuums, the Converger Assimilator

intersection between them in ong

of the four quadrants would

Abstract Conceptu
alization

identify the related learning style. thinking

Loo, 2002

The four learning styles that emerge from thisdeloinclude the following:
Accommodators thehands-on learnerayho are considered the most action-oriented of all

learners favour concrete examples (feeling) and prefer tivaly participate in their own
learning by exploring directly (doing)Divergers prefer to reflect and reason from concrete
examples (feeling) and by considerimgultiple perspectivegobserving) preferably by
working with othersAssimilators arefacts-oriented learnerssho appreciate structured and
organized information obtained from theories, leesuand expert knowledge (thinking) and
then contemplate this information logically (obseg). Convergers arepragmatistswho
consider the usefulness of conceptual informattbmKing) for practical problem-solving
(doing) (Loo, 2002; Little, 2004).

Kolb believed that the characteristics associatéti wach learning style could
correspond to the selection of particular careerprofessions, and had reported that
accommodatorsvere most likely to be found in the business gigees. However, this was

not supported by the meta-analytic examination ootetl by Loo (2002) who referred to
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1,791 cases from eight studies and found a divdistebution of learning style preferences
among the business students in association to rtg af business majors and different
skills required to be effective in each. The stedynducted by Goorha & Mohan (2010),
which aimed to gauge the learning preferences sinless school students based on their
sample of 149 participants, similarly found therteag styles to be varied, although the
results supported the expectation that such stadmet "...likely to have a predilection for
converging and assimilative learning”. Concludiamarks from such examinations caution
that perceptions are affected by the differentrleay styles of students (Fortune, Shifflett
and Sibley (2006)), and that teaching strategiesl ne be varied in order to fit the different
learning needs and types of learners (Loo, 2002tld@vjoet al., 2008(2); Goorha et al.,
2010).

2. SOCIAL CONSTRUCTIVISM LEARNING THEORY

Premised on the theories of Piaget and Vygotskyiaboonstructivism anchors on
the principles of experiential learning, but higilis the dimension of social interactions in
the learning process. While Piaget focused on thearstages of "symmetrical power"
derived from peer-to-peer discussions, Vygotsky lemsjzed the importance of tazene of
proximal developmertb enable learners to expand their learning thmomteractions with
someone possessing greater proficiency on the t¢panrad & Donaldson, 2004).
Empirical research in business education has stggpdioth notions of how cooperative
experiences both with peers (Hansen, 2006; Wirdy&eBlack, 2005), as well as "under the
close supervision and coaching of an educator” ¢gan& Sinclair, 2008) can result in
higher-level thinking and more permanent learninBesearch has also emphasized the
psychosocial objective in education in additionthie academic and intellectual ones, by
encouraging a purposeful, integrated and mutuaipforcing environment and set of
experiences (Upcraft & Terenzini, 2003). The ratienfor adopting social constructivist
teaching methods in business education is alseatefrom the demands of the workplace.
Since teamwork and the ability to work with othexydundamental requirement for success
in the field of business, social constructivist misdrespond well to the development of such

skills.



20

The use of technology in learning has a valuabe tmplay in providing essential
tools with which to accomplish the goals of a sbcanstructivist learning environment. It
has been described as "a means to aid in the ameatilearner-centered environments in
higher education." (Krentler & Willis-Flurry, 2005With the interactive functionality of
Web 2.0 version, technology is now able to do nmban just provided a vehicle to hold or
deliver information from teacher to students. Bates valuable opportunities not only “to
expand cognitive abilities that otherwise would ibgractical, or even not possible in a
traditional classroom," (Moller et al. 2008(1)),tbalso to create virtual communities of
various combinations between the different partioig: teacher with many students, teacher
with individual student, between members of a stideam, or across individual students

[student to student]).

3. HIERARCHY OF LEARNING IN THE COGNITIVE DOMAIN

Effectiveness in a business setting is not onlybatted to conceptual knowledge,
but also to adeptness in analysis, evaluation gnthasis of information from multiple
sources, with the ability to think critically, idefy and solve problems, make decisions, as
well as implement courses of action (Wingfield &aBk, 2005). Business education
therefore has the responsibility to offer its studeopportunities for the development of
pragmatic skills (Hanson & Sinclair, 2008). By imgorating learning activities and
experiences in the curriculum that are purposefd relevant to the learning goals, this
helps prepare students to effectively deal withdémands of job requirements by creating
meaning to what students need to know and to Wiegtneed to be able to do (Wingfield &
Black, 2005).

From a cognitive perspective, effectively applyithg theories relating to social
constructivism and experiential learning rely owalving learners at levels that require
higher order of intellectual abilities and skilAlthough there have been several typologies
formulated to classify the cognitive processes,0Bis taxonomy (1956) has been widely
accepted and used in education and in relatedrods@dalawi, McCarthy, & Pires, 2009).
In addition to other taxonomies developed by Blogmartaining to affective and
psychomotor learning, his model relating to thertttige domain identifies six sequential
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levels which also serve as educational objectivethé learning process (see Figure 2).
Structured hierarchically, each level representmareasing degree of difficulty since each
stage incorporates the abilities developed in previevels and requires progressively more
intricate abilities to achieve higher levels oftking. Activities that foster a learner-centered

approach go beyond the levels of knowledge and celnemsion.

Figure 2 - Bloom's Taxonomyof Learning (Cognitive Domain)

) * the highest level of learning focusing on
Evaluation making judgements and resolving
disparities

* the level requiring the learner to create
Synthesis something new using knowledge and skills
that have been previously acquired

e the level requiring the learner to take
Analysis things apart into components to be able to
diagnose a situation

* the level requiring the leamer to put
Application concepts and theories into use through
| problem-solving

. » the level of learning focusing on
Comprehension  understanding, dealing with the why in
addition to the what

» the lowest level of learning relying on
Knowledge memorizationand recall of information

White (2007); Halawi et al. (200




CHAPTER THREE
LITERATURE REVIEW

There is a large body of literature regarding tee aof technology in instruction.
Although many technology-assisted didactical stiate are suitable across disciplines, the
review of this literature primarily focused on ajpptions in business education by
considering practical insights for organizing améaiting online course content while also
alerting of the challenges that are inherent is #gproach. Based on the empirical studies
examined in this review of literature, several wdesigned as causal-comparative studies
examining differences between combinations of trawial, blended and fully-online
instructional methodologies. These studies havecpally relied on survey research as a
methodology to gather data from participants, whslentent analysis has also been
employed for qualitative information in order tongplement statistical analyses. With such
rapid developments in technology, the research wgards to web-related trends focused
primarily on more recent articles so as to makeametevant references to technological

innovations. The following important themes emdrgen the review of the literature:

1. BENEFITS, CHALLENGES AND CONCERNS OF ONLINE EDWCTION

1.1 Benefits

Online instructional methodology has opened thasltm many benefits for all the
parties associated with such courses. Several muth® convenienceas the single-most
important reason for the soaring preference foséheeb-based alternatives (Dempsey,
Fisher, Wright & Anderton, 2008; Hastings-TayloQ(0Z; Hurt, 2008; & Terry, 2007).
Results derived from comparative studies usinggpant groups that involved both faculty
and students (Dempsey el al, 2008) and strictlgesits subjects (Terry, 2007), pointed to
convenienceas the most attractive reason towards online iogstm. For students and
teachers alike, flexibility in both scheduling dodation are very appealing options whether

taking or teaching such courses.



23

In terms of scheduling flexibility, students arératted by the opportunities to be
able to arrange their academic, work and persatplirements. Particularly in continuing
and professional education, online course offerimmge become a popular choice since they
allow such students to balance course requirenveititsthe demands of work with greater
ease. Similarly, the absence of having to commuteelocate in order to participate in a
course is a considerable advantage, particularystiodents in remote areas, who would
otherwise either have to displace their living agaments or abandon the opportunity to
pursue their studies altogether (Hastings-Tayl0,72 Moller et al, 2008 (2)). Instructors of
online courses also are beneficiaries of converiascafforded by scheduling and location
flexibility. In addition, prospects such as cre#yiy professional development and even
better course organization are interesting pos$ts#sl associated to web-based teaching
(Hastings-Taylor, 2007).

Educational institutions who offer such coursesdfiesubstantially since they not
only gain with regards to space requirements, ésorine course do not require allocation
of already limited classrooms), but also gain frapportunities created by greater
accessibility to courses by reaching a larger stugepulation (including those in more
remote locations) (Hurt, 2008).

1.2 Challenges and Concerns

Much like in other milieus, in education, flexilyliin scheduling demands greater
discipline. Online courses are not self-paced,rhtiter are guided by a timeline involving
concrete deadlines. The online forum can be agigoone, and hinges on learner autonomy
and accountability. Several authors emphasize d¢leel fior students to exert a great deal of
self-motivation, discipline and time managemenbider to meet course requirements and
achieve learning objectives, much like the camppsyalents (Hurt, 2008; Hastings-Taylor,
2007; O'Leary & Quinlan, 2007). Moreover, in thesahce of classroom explanations and
interactions, students are forced to read morevanteé more. Any student with less than
adequate skills in reading, comprehension andngitas well as in technology, can become

overwhelmed, if not defeated by the demands omlngse methodology (Hurt, 2008).
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In investigating the effects of student charactiesson learning as well as the
suitability for a web-based environment, a revidwhe literature reveals the importance of
the association to learning styles. Krentler & WiFlurry (2005) revealed from their study
that the degree to which technology enhances actualent learning is moderated by
student characteristics. The results of their fugdi were supported by an earlier study
considered in their research by Greenagel (2002¢hwidentified that a student's learning
style influences his or her learning in an eleattrdearning environment. Fortune, Shifflett
and Sibley (2006), whose research also investigettedent perceptions of learning between
online and on-campus environments, cautioned teateptions are affected by students'
learning styles because of the diversity of studdraracteristics. Although Kolb's (1985)
Learning Styles Inventory (LSI) was been widely disa identifying learning styles,
Mentzer, Cryan, & Teclehaiman@007) relied on the VARK (Visual, Aural, Read/vest
Kinesthetic) diagnostic instrument (Fleming & Borlw@006) in their comparative study
between face-to-face and web-based classroomsdomee and relate learning preferences

to their student subjects.

Another matter of concern is the online learningyiemment is how it relies
heavily on the honour system (Casey, 2008). Althomngegrity issues for plagiarizing from
the Internet and cheating are critical issueswneducational context, the validity of online
assessment particularly invites scepticism sincerdme environment not only facilitates
cheating and plagiarism through web-based accassldb makes it is difficult to determine
who is doing the work on the other end (Hurt, 2008)

Although the use of technology offers conveniennd #exibility for faculty in
terms of scheduling, online methodology is not ssa€ly an easy alternative to traditional
teaching methods. Many authors underline the saamif time investment required by the
instructor (especially for first-time implementatjoto design, maintain and monitor online
components of courses (Hurt, 2008; Moller et al &Q) Dempsey et al, 2008). In
exploring challenges for faculty in electronic elviments, Dempsey's study (2008)
revealed that online courses can take at leasetthie amount of time to manage in contrast
to traditional courses. Hurt (2008) also points that the significant time investment

required by the teacher can easily nullify anyifidity benefits provided.
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2. STRATEGIES FOR ONLINE EDUCATION

2.1 Didactical Objectives - a Starting Point

Whether the mode of instruction is more traditional substantially
technologically-based, the goal of any didacti¢edtegy in tertiary education should be to
provide students with learning opportunities thaatde them to develop higher order and
self-directed thinking skills (White, 2007). Devping independent learners through critical
thinking, problem solving and reflective judgeménthe goal of business education since
these relate to the competencies sought after Ipjogrers so that graduates are able to meet
the intricate demands of the business environntamtyne et al, 2006; Wingfield & Black,
2005).

There have been numerous studies in the realmwfadidnal research that have
shown that active and experiential learning resiuitsfar greater comprehension and
retention of information, higher levels of studembtivation and achievement, improved
communication skills, as well as stronger interpead abilities than through passive
learning methods. In their 2005 comparative studaestigating the impact on business
students' perceptions and outcomes in traditiofedscoom course designs that included
passive and active student involvement, Wingfield Back's findings from the 111
participating business students surveyed at a nAajeerican south-west university revealed
that active course designs, specifically the exmdial model, resulted in perceptions of
more meaningful and relevant learning towards tfigre jobs (t(89) = 2.182, p < .05).
Although the e-learning environment is not an exaplication of the classroom setting, it
can be a close approximation (Smith & Mitry, 20@8erring to findings from Duus &
Nielsen (2002)). Accordingly, for online methodgjoto be considered a viable method of
instruction, didactical strategies should includgpartunities for active and experiential

learner engagement.
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2.2 Planning Considerations for Online Instructiond Design

Education that is primarily or fully delivered tlugh electronic media requires a
shift in thinking from the traditional methods withgards to both approach and tactics of
instructional strategies. Markedly different fronhet classroom setting, didactical
components pertaining to content design and dgliyerrformance expectations, assessment
methods, and evaluation techniques must be recenesicand modified in order to be made
suitable for the online environment. In many wawgslline education compels a re-
examination of the process of learning. In the abseof face-to face contact between the
members of the course, the online learning miliecomes entirely dependent on other
forms of web-based dialogue and interactivity. @arauthors regard this virtual setting as a
rich learning environment that has the potentiainfuence student learning and increase
achievement (Krentler & Willis-Flury, 2005). Mollet al, (2008(1)) go as far to say that the
virtual environment promotes "transformative" cdy@ processes of knowledge-building
and problem-solving since it compels thinking, trety, collaboration, and argumentation

on the part of the student.

Developing online courses is not simply a mattecardverting and offering face-
to-face classes online (Hastings-Taylor, 2007). iM@eihg effective online learning
experiences requires a reorientation of didacsitategy using skill and finesse in balancing
the dichotomy of technology and pedagogy in theettewment and delivery of online
methodologies (Liu et al., 2007). When technologgdimes the vehicle of instruction, the
instructor needs to adopt supplementary roles dougly to be able to manage and facilitate
the operational aspects of web-based course comfmdurt, 2008). Essentially, faculty
must "retool" to prepare and manage an online eoamnsl must also be open and willing to
adapt to trends. Technical savvy is a prerequisiteonly for course design, but also for
circumventing or handling any technical problemshey arise. Although recent innovations
in technology have made significant improvementglectronic delivery, online technology
is not free of glitches and continues to faces adss (Casey, 2008; Hurt, 2008). In
exploring the conditions and challenges for implatmg online learning in their
comparative study, Dempsey et al. (2008) noted ttatbiggest obstacles for instructors
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with web-based instructional delivery was not oty amount of time, but also the

unfamiliarity of the technology and the appropnegss of the content for online delivery.

Even though technological innovations have proviéedarray of instructional
choices for the instructor, many authors reseagctiiis area of interest emphasize that there
should be prudence not to overshadow pedagogigaties by over-emphasizing use of
technology in the curriculum. While Moller et aPp08(2) suggest that control of the
learning must be maintained in a web-based enviesyrDucharme-Hansen & Dupin-
Bryant (2005) point out that "to create effectivdime learning, curriculum objectives need
to be solid, course activities need to be valuernadnd the main focus of the educational
experience needs to be the students." Fortune.e2@D6) also highlight that poorly
designed high-tech curricula can negatively affeetlearning experience, and cautions that
student learning in an online setting is influenoetionly by the selection of technical tools,
but also by their implementation. Similarly, HUR008) argues that both content and rigor

of online methodology pivot greatly on the instarts preparation.

2.3 Key Components of Online Pedagogy

Essentially, the effectiveness (and ultimately lixgitimacy) of online education
relies on learning opportunities that are deriveaimnf four main areas: a) experiential
learning, b) sense of community ¢) communicationd al) feedback. Each of these

components is explored in detailed.

2.3.1 Experiential Learning

In an experiential course design, Wingfield & Blg@005) suggest that instructors
must ensure that pedagogical opportunities areedobéavily in both practice and dialogue
which focus on providing students with practicalowhedge, activities, assignments and
experience they can apply in their future, SmithV&try (2008) similarly point out that
experiential learning can be achieved in a webdaseironment through intensive faculty-

student interaction based on problem-solving ampdiGations-oriented assignments.
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In the landscape of online education, the courdesite serves more than just as a
depository for delivering content information. Tharious tools available within course
management systems provide platforms not only #oious types of communication, but
also for 'laboratory-type' of experiences that ganvide interesting opportunities for
expanding cognitive capabilities with active, reflee and higher-order learning by
manipulating the learners' internal and externgirenments (Moller et al., 2008(1)).

Several authors suggest examples that solicit studagagement in order to
encourage higher-order levels of thinking: Hastiigylor (2007) proposes question
prompts to lead to interesting and meaningful @nldiscussions by asking learners to
elaborate on topics and consider related issuebinRan & Hullinger (2008) suggest
learning communities to advance mental thinking gsgmoting discussion and inquiry
amongst the participants. The authors also highligat with the option of asynchronous
network communications, students can take more tonhink before responding, having
the opportunity to think reflectively and criticallMoller et al, 2008(2) also point out that
since students have more time not only to formutesponses, but also to make stronger

connections, there are increased opportunitiemfdepth discussions

Several authors emphasize how the online learniyanment goes beyond the
single view of the instructor, and that the leantzelearner exchanges are just as significant
in the learning process as the ones between instrtezstudent (Hastings-Taylor, 2007;
Hurt, 2008; Liu et al., 2007; (Moller et al., 20@§( O'Leary & Quinlan, 2007). For this
reason, Fortune et al. (2006) and Moller et 20082)) recommend appropriate schemes
that will incorporate a "network view of learninguggesting that web-based collaborations
must be initiated, encouraged, monitored and guimethe instructor using multiple levels
of communication that will permit exchange of viearmongst peers in addition to faculty's

content knowledge.

2.3.2  Sense of Community

In the absence of physical classroom presence;téafaze interactions must be

replaced with appropriate pseudo-personal oppdmsnthat will make the parties feel
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connected to the course, to the instructor, as agetb each other. Hurt (2008) cautions that
the convenience and flexibility offered by onlineucse offerings should not be a trade-off
for disconnection or seclusion. Several studiesehfawund that a weak sense of social
cohesiveness in online courses can create feebifigsolation and stress and can be a

detriment to online courses by means of attritidar¢, 2008; Liu et al., 2007; Terry, 2007).

Establishing a learning community is a pivotal stegupporting a successful and
meaningful virtual learning environment. Rootedansocial constructivist framework, a
learning community not only promotes interaction &@ygaging the parties in a social
network (Hanson, 2008) but also encourages higrdero thinking skills through
collaborative exchange, as mentioned earlier. eSitiee common denominator in successful
web-based courses is the people, not the techro{@ucharme-Hansen and Dupin-Bryant
(2005), it is imperative that human interactionsoimine learning environments must be
shaped and nurtured in order to build a sensefithadbn and community (Hastings-Taylor,
2007; Liu et al., 2007).

In a web-based environment, the function of therumsor shifts away from the
hierarchical roles of lecturer and context expamt more to those of facilitator and manager
Hurt (2008). Several authors emphasize that alth@ognmunication between the professor
with the students is imperative to facilitate tiearhing process, peer interaction is equally
essential to instil the sense of community amoaolgssmates, especially since these type of
exchanges encourage social reinforcement (Liu.e2@07; Moller et al., 2008(1); O'Leary
& Quinlan, 2007; Smith & Mitry, 2008; Terry, 200Beer interaction responds well to both
pedagogical and social objectives in an online remvhent. Not only do sources of
interaction and communication between studentscegsychological distance and foster a
supportive environment (O'Leary & Quinlan, 2007)f,bas mentioned earlier, cooperative
structures requiring high levels of interactivitys@ encourage active and higher-level
thinking and learning (Hansen, 2006; Moller et2008(1); O'Leary & Quinlan, 2007).

Using a case study approach, Liu et al., 2007 exednstudents' perceptions of
learning communities in online courses by lookihdi@w a sense of community relates to

learner engagement, perceived cognitive learnind,averall satisfaction. Working with a



30

sample of twenty second-year MBA-program students @venty-eight faculty members
involved in courses across a wide spectrum of ssiisciplines, the study employed the
Strauss and Dorbin's constant comparative methodiangulate the data from different
interview transcripts and to identify emerging tlemmrelated to online learning
communities. Correlation analyses conducted betwtsns asked on the student survey
identified close relationships (r =.61, p < .01)Mmen the sense of learning community and
the perceived learning quality and outcomes. Theearh findings indicated that, in
addition to teaching presence (such as facilitatiod feedback), equally important aspects
that contributed positively to students' learningrev teamwork and the sharing of

information.

2.3.3 Communication

There are multiple ways of ensuring that commumcatis maintained and
supported in the absence of face-to-face encount&sccessful online learning
environments rely heavily on interactions betwebe tnembers in different contexts
(O'Leary & Quinlan, 2007). Liu et al. (2007) suggeghat avenues for web-based
communication must involve dichotomous opportusifer both task-driven interactions (in
order to facilitate the goals of learning), as wadlsocial interactions (in order to foster a
sense of camaraderie and community). Although &etienal exchanges from instructors to
students primarily are aimed to support cogniteaning processes by disseminating and
clarifying information and requirements, answeriggestions, and providing feedback
(Casey, 2008 ; O'Leary & Quinlan, 2007), from astarctivist perspective, the online role
of the instructor needs to also include a sodrakdsion the promotes a friendly, nurturing,
and supportive tone which motivates participatiangd offers guidance, reassurance, and
encouragement (Liu et al. (2007) referring to Asder, Rourke, Archer & Garrison, 2001).
Dynamic relationships between instructor and sttsléead not only to higher levels of
learning and achievement outcomes, but also teased satisfaction (O'Leary & Quinlan,
2007).

Liu et al. (2007) emphasize how synchronous anchamspnous communication
strategies respond to different objectives in dabolrative learning process as well as to

virtual community building. Synchronous communioai, such as text-based chat
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discussions and video conferencing offer a contisutearning forum that simulates
classroom group discussions and fosters a socialaiction between the participating
members of the class. Asynchronous communicationh® other hand, which include any
combination of email correspondence, discussiomdsp@and blogs, etc., encourage "deeper
dialogue and continuous discourse without time @ogyaphical limitations" Hurt (2008)
also underscores that discussion threads & onisgjiaments offer students opportunities to

reflect on the material and to revisit it more thlaay would in the seated course.

Online forums are also particularly conducive ftwy sstudents who would not
ordinarily speak out or participate openly in atedaclass because they may feel less
inhibited on the discussion board (Hurt, 2008).haligh telecommunication tools provide
several opportunities for computer-mediated comgation, the shortcomings of
asynchronous methods include variables that cdmnstbstituted through written messages
or transmitted images since behaviours and emotoadifficult to convey online. Non-
verbal or social cues (comprising tone of expressyestures and proximity) are filtered out
in electronic transmission, leaving communicatiorbé impersonal and more transactional
or task-oriented, in an e-learning environment éaf008; Liu et al., 2007; O'Leary &
Quinlan, 2007).

2.3.4 Feedback

Another essential component to learner success Wwelabased environment is
instructor feedback. There is an intrinsic need drdents to have prompt performance
feedback and reassurance from the instructor asddcation of whether they are "on the
right track," (Hastings-Taylor, 2007). Comparedthe traditional classroom setting which
allows for timely instructor response to studentegjions, the clarification of
misinterpretations, or the redirection of any psinof incomprehension, students in on
online environment are deprived of this instrudtomediacy (O'Leary & Quinlan, 2007).
Student satisfaction in an online environment ddpén a large extent on the timeliness and
quality of dialogue provided to them in instructeedback (Hastings-Taylor, 2007; Liu et
al., 2007; Smith & Mitry, 2008).  Accordingly, Mel et al (2008(2)) suggest that the
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degree and type of interaction, as well as feedbadiered to students should vary

depending on the types of learners and their iddadi learning needs.

With this individual attention offered to studentsarning, in essence, becomes
customized and this can be considered another ibarefdvantage to online learning
(Moller et al., 2008(2)). For the instructor, hewer, who can spend considerable amount of
time providing individualized feedback and evene&edly answering the same question
(Hurt, 2008), this becomes a particular concerpeeiglly when course enrolments are large
(Smith & Mitry, 2008). With the increased time r@gunent for contact hours, coupled with
the additional time investment for web-based coutsgelopment and teaching, these
become serious shortcomings for the instructor whanhing an online course (Dempsey et
al., 2008; Hurt, 2008; Moller et al, 2008(2).

3. COMPARISON OF THE METHODS

There have been several empirical studies to exaithia relationship between the
use of technology in pedagogy and the influencehenlearning environment. Although
these explorations have examined diverse varighles assortment of permutations, the
explicit or inherent question underlying such séisds whether student learning is enhanced.
Opinions among the academic community differ asmeether the educational use of
technology benefits student learning. Perspectixaay according to individual attitudes
towards technology. Many traditional educators haeeous reservations about online
education and express concerns about quality dor{€asey, 2008) whereas more
technically-progressive instructors, who keenly eaob technology, consider its
implementation as an indispensible instructional tnd consider it as "a means to aid the
creation of a learner-centered environment in higdgication” (Krentler & Willis-Flurry,
2005).

In his comparative study between online, hybrid eachpus courses, Terry (2007)
presents empirical results derived from a sampia tf 830 graduate students enrolled in
economics, computer information systems and finaomerses using one of the three

instructional modes. Among other points of intgrehe author investigated grade
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distribution, course evaluation and explicit ackieent of learning objectives. Using a
nonparametric approach for statistical methodolégycompare the three instructional
modes, the author relied on the Kruskal-Wallis tgste a normal distribution was not
assumed. Out of the variables tested to measuzetetness on student performance, the
field of study or the students' major was founch&we the greatest statistical significance.
The research results indicated that the pure fofnondine instruction to be the least
effective of the three modes using direct assessmeults with control for student ability,
effort and demographic characteristics, while idgimg campus and hybrid approaches to
be superior to their purely online counterpart blage relative student performance. The
author did caution, however, that the empiricalltssprovided evidence to indicate that
technology and faculty sophistication is pivotattas and that the gap between online and

campus courses will narrow as these improve owez.ti

Alternatively, in their study of students enroll@d either online or on-campus
sections of a business communications course, f@réd al. (2006) examined variables
pertaining to face-to-face interaction and to peexd learning and reported that "the online
mode of instruction was just as effective as tladitional in-class delivery method with

respect to skill development.”

Some authors on online education emphasize thagffeetiveness of web-based
courses is greatly tempered by key factors in tineat learning environment. The main
ones that have been noted in the review of theatitee include 1) the level of interactivity
between teacher and student (such as communizé&@dreary & Quinlan, 2007; Krentler
& Willis-Flurry, 2005; Terry, 2007), 2) the degreé preparedness to use online tools (for
both students and teachers) (Dempsey, 2008), anthe3xense of community (which
includes social presence and opportunity for coltation) (Liu et al., 2007; Terry, 2007).
Another point impeding in the success of onlindringion is the suitability of the type of
course offered (Hurt, 2008).

Although several studies have relied ctudent outcomedo compare the
effectiveness of online pedagogy to that of tradi&il methods, there is a debate in

educational literature regarding "the extent tochtest performance is an accurate measure
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of student learning” (Krentler & Willis-Flurry, 2@). Certain authors have overtly raised
various points of contention about the use of gsaalene to arrive at conclusions regarding
the pedagogical effectiveness of instructional mésh Robinson and Hullinger (2008)
quoted Bucy (2003) to emphasize the point that @aifve research on pedagogical
methods should determine whether the studentsearaihg what is intended of them to
learn, not whether they are learning the sameaagtitnal methods. Moller et al. (2008(2))
even go as far as to question the validity of thegarison between traditional and online
pedagogical methods altogether since virtual educas faced with different didactical
issues surrounding course content design and dgligerformance expectations as well as
types of assignments, assessments and evaluationiqaes (to name but a few). In their
review of research studies conducted in analyziagscsize and achievement in higher
education, Toth and Montagna (2002) stated thautee of "...oversimplified methods of
assessing achievement may lead to invalid infegnsimce student achievement cannot

simply be based on the class grade alone.

Several research studies investigating or compainsguctional methods have
gone beyond student outcomes as the only measuearoing achievement. Terry (2007)
considered a "production view" of student learninghis study by relying on several
variables such as native ability, effort, mode mdtiuction and a vector of demographic
information. Richardson and Newby (2006) investgathe cognitive engagement of their
student subjects with their online courses by tgkitto account their individual learning
strategies and motivations. Similarly, Robinson athallinger (2008) relied on student
engagement in their own study to evaluate the tyuafi the online learning experience.
Basing their construct and analysis on Megional Survey of Student Engagement (NSSE),
their study focused on frequency distributionsdentify relevant engagement factors based
on four benchmarks - level of academic challengiedent-faculty interaction, active and
collaborative learning and enriching educationgdexience. Scores were converted to a 10-
point numeric scale to arrive at an overall engagenscore which was used to make
distinctions between sub-groups as identified bgdgrachievement in the course, study
major and demographics (gender and age).
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4. SUMMARY

Advancements in technology have opened the doaasnaltitude of opportunities
in instructional design which are spearheadin@astfiormation in the learning environment.
Online learning is taking a prominent role in @ education and needs to be approached
proactively and strategically so as to harnesd#refits it has to offer, and also manage the
challenges that accompany it. Although benefitsflekibility and convenience to all
participants are interesting and enticing, the cament required in terms of time and self-
discipline for this approach are equally significamd must be embraced knowingly and

willingly.

A didactical environment that is fully, or primarilweb-based requires a
multifaceted appreciation of how learning takescelaln the absence of face-to-face
interaction, e-learning needs to be anchored iacgakconstructivist framework that relies
heavily on experiential learning, a sense of comitguras well as on open channels of

communication and feedback.

Consideration for active experiences on a web-bpktbrm requires a systematic
effort of careful planning and design of pedagolgiasks and activities where learners have
opportunities not only to ask questions, but aleoekchange views amongst peers.
Interactions between participants, both orchestradad informal, foster a sense of
community and belonging and are a crucial compof@nguccessful online environments.
The role of the instructor in an electronic settyugs beyond that of provider of knowledge.
Coordinating and facilitating exchanges betweersstlsnembers, as well as providing
prompt feedback and ongoing support, are essemsdonsibilities of the instructor in
upholding a dynamic and stimulating virtual leamienvironment which encourages

students to take accountability of the learningcpss.

5. RESEARCH QUESTIONS

In the context of the review of the literature asllvas the theoretical frameworks,

this exploratory study investigated the effectsechnology-assisted instruction on first-year
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Cégep students using the following research questio guide the collection, analysis and

interpretation of data:

RQ1: What elements of technology-assisted instrucin enhance student attitudes

towards learning?

Elements of technology-assisted instruction serasdtheexplanatory variables

while student attitudes were thessponse variables

RQ2: How is student performance affected in the alence of face-to-face interaction

with the instructor?

While face-to-face interaction with the instructsra factor in technology-assisted

instruction and was therefore a component of ékelanatory variablesstudent

performance was thesponse variable

RQ3: What learning styles can be associated with wlent preferences amongst the

different instructional modes relying on technology

For this research question, learning style was sidemed an individual
characteristic of the student and therefore seagetheexplanatory variablewnhile

student preference towards a particular mode dfuagon relying on technology

was theresponse variable

Considering the purpose of the research studyicgants' comfort with the online
environment, their ages, as well as the languagp studied in high school were viewed as

possibleintervening variablesn relation to the research questiars therefore were taken

into consideration accordingly.



CHAPTER FOUR
METHODOLOGY

1. RESEARCH DESIGN

The design of the research study was purposelngech with the objective of
optimizing opportunities for multiple comparisongtlween three instructional methods
relying on different degrees of technology. Inerdo effectively contrast the different
modes of instruction within one semester, the cdwas divided into three modules, one for
each of the designated modes used in the studyidhyleb-enhanced, and online. In this
way, students not only had the opportunity to ganappreciation for each approach, but
also were in a position to compare all three. Sitittee modules are typical in Cégep
courses that do not involve a cumulative final exetion at the end of the semester, there
was no burden placed on the students an accotiné gésearch study. The time interval for
each module consisted of five weeks (four weekasitfuction and one week designated for
the test and the review of this). Since the samerhet-based course management system
was used throughout the semester for all modulesmaortant difference between them

was essentially the degree of reliance on techgolog

A four-week period was considered a feasible timeqga for students to appreciate
and contrast the different modes of instructionctEmodule culminated with a class test,
and since a different method was applied to eaclumeo the respective average score
received on the test was considered to represeneffiects of the degree of technology
related to the instructional method. The surveyrument administered at the same time
with each class test served to collect data tmatlyi examined student attitudes towards

each instructional approach applying different degrof technology.

For the purposes of attaining a sample size duitfap statistical analysis, students
from two sections (groups) of the same course waralved (specifically the Introduction

to Business course) taught by the same instruttterrésearcher) during the same semester.
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By including two sections of the same course urttter same conditions, and simply
changing the order in which the instructional defivwas offered in each of the sections, a
supplementary opportunity was also made possibleexplore a cross-comparison of
outcomes between the methods. In effect, by usiegiwo sections of the same course
with alternate timing in delivery, the design ofettstudy permittedtwo concurrent

comparisons:1) a ‘within' comparison of the three different methods involving the same

students, and2) a 'between’ comparisonfor the same content using different methods.

Table 1 summarizes the configuration of the researethodology used in this study.

Table 1 - ResearchDesign of theT hreelnstructional M ethods between theT wo Sections

odule odule odule data
WEB-
Same
HYBRID ONLINE ENHANCED imary obieetive
students
Group Mode of Mode of instruction | Mode of instruction
1 Instruction (conducted entirely onlingl  (conducted entirely in OMPARISO Three
alternating between in-| . different
¢ g- via the CMS) class & accompanied by creren
class & online [CMS]) instruction
the CMS)
methods
HYBRID WEB-ENHANCED
. _ ONLINE T
Mode of Mode of instruction . .
Group . . Mode of instruction
2 Instruction (conducted entirely in .
. (conducted entirely OMPARISO
(alternating between in{ class & accompanied by o
online via the CM$
class & online [CMS]) the CMS)
d of module End of module : d of module OMDANSo
TEST 2 of the two
guestionnaire| + questionnaire guestionnaire
econda oD e econa oD e O PDa O
data data B 2 of the
O DAR O O DAR O 0 “be —
Same content Same content Same content
Same instruction Different instruction method Different instruction method
method Different students Different students
Different students

T . .
CMS” Course management system (i.e. the course website).

NOTE: While the course website on Moodle was instntal throughout the semester, the degree ofrrediaon it varied

depending on the mode of instruction applied dueagh module.
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2. CONCEPTS AND CONSTRUCTS

2.1 Distinguishing Between the Different Modes ofnistruction

Since didactical approaches involving technology lba conducted in a variety of
ways, the explanations of how the virtual composewtre executed in each of the different
modules are pivotal to the understanding the comkthe learning environments compared
in this study. Mode (or method) of instructiorrefers to any one of the three instructional
approaches applied in this study (web-enhancedneardnd hybrid) differentiated by the

extent to which each of them relies on technologyrder to achieve learning outcomes.

Theweb-enhanced methoid the one that resembles most to the traditioeiing
since it requires students to meet face-to-facé e instructor in the classroom for all
scheduled classes. Technology is said to "enhdaheefonventional approach since students
also have access to components of the course tweernternet by way of a course
management system (CMS) such as WebCT, Blackboaidpodle (the latter was used in
this study). Although web-based information prodadeay vary depending on the instructor
and the course requirements, this method is disishgd from the others in that instruction

is delivered entirelyn the classroom setting, and for this reasomjai$ also dubbed as the

"in-class" approach for the purposes of this study.

At the opposite end of the spectrum, trdine (or virtual) methodmakes content
delivery and communication between the instructat the students entirely dependent on
technology through the use of the course websi®@ possibly with other electronic
platforms and devices. Insynchronous (real-timejpproachppportunities are arranged
for communication between parties that are mandlgexigh instant electronic messaging
or simultaneous audio-video exchanges. Alternatjivah asynchronousmanner enables
students to choose, within the prescribed deadliwben to access information and submit
requirements that have been made available on dbese website. Although there are
pedagogical benefits to each of these approachesid study, due to various reasons, a

structured and directed asynchronous mode{using only the features and tools provided
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within the Moodle course management framework) wassidered the most suitable

manner for implementing the virtual components.

The hybrid (or blended) methoddombines both the online and classroom teaching

formats in a selected combination. Whereas ardass hybridis mostly offered in class,
with some lessons carried out through web-basedimgseand activities, the online hybrid
is conducted primarily online with only occasioctdss meetings. For the purposes of this
study, the hybrid mode consisted afernating between in-class and online "classes"
The scheduling was intentionally arranged so thatdontact hours would not be the same
day in order to prevent either a favourable or vodaable attitude due primarily to reasons
of scheduling. This method was purposely appligdatit sections during first module since,
by maintaining face-to-face contact once duringwieek, it not only facilitated the learning
curve of accessing and working with the course Wept also eased all students' initiation

to the virtual learning environment.

2.2 Designing Comparable Online and In-Class Learng Environments

To enable opportunities for cross-comparison, dutire second and third modules
each group followed a different mode of instructwhich involved either the online and
web-enhanced (in-class) approaches. Although dese material covered was the same,
one of the most challenging aspects created byetbearch design was composing lessons
and learning activities that would be suitable &md comparable between both the online
and in-class settings. While the course websitesistently made available notes and
explanations of the material throughout the semettesnsure that the same level of rigour
was applied to all the instructional methottee didactical strategy focused on learning
activities that encouraged a climate for exchangenal engagement with the objective of
achieving higher order learning outcomes During the respective modules, while the
learning activity would actively involve studentktbe web-enhanced (in class) section with
their team members in the instructor's presence, stime learning activity had to be
appropriately formulated for the virtual milieu thaffered a similar level of challenge and
opportunities for discussion with others. Gradesigned to all of the learning activities of
the semester were weighted in a pooled "parti@patcomponent valued at 25% of the
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overall grade for the course. This ensured tHaealning activities were taken seriously

and that absences were discouraged from the dasmoas.

2.3 Other Key Aspects in the Research Design

For the purposes of making comparisons in the swalyle, a deliberate effort was
made to maintain consistency between as many Vesialis possibldetween the two
sections associated to the research study. Thism@kory research used two sections of the

same coursef introductory business (same conjehit was taught by the same instructor

(the researcher) during the same semasterg the_same assessmeiotevaluate student

learning, and overall applying the same three ugivtnal methods In addition to the same

learning activitiedbeing assigned (which were appropriately configurethe suitability of

each learning environment), the three end-of modiass tests in the different instructional
methods followed the same formatith the_ same amount of questionkich consisted of

an equivalent degree of difficultyrhe consistencies in the research design served to

strengthen the validity of the data collected.

There have been suggestions in the literature mloatall courses in tertiary
education are suitable for the virtual learningiemment (Hurt, 2008). The Introduction to
Businesswas considered most appropriate for these resqargbpses since every topic
covered was not only at an introductory and maexell but was also independent of one
another (which implies that dependency on previmasgerial covered was not required to
succeed in later chapters). This not only minimittezl possibility of the technology-infused
didactical approach impeding the students' learrahdhe material or their chances of
succeeding in the course, but for research purpasassured that the content within each
module was at an equivalent level. As sutlle selection of this course collectively

satisfied ethical, pedagogical as well as researobjectives.

Another factor relevant to the implementation of #tudy relates tostructor's
preparednessto manage didactical methods in the virtual emuiment. In addition to being
an been avid user of technology in instruction $everal years, as a precursor to the

research study, the instructor-researcher taughtsfime course the semester prior to the
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study using a combination of technology-infusedthods to ensure her capability of
managing online pedagogy was refined.

3. SAMPLING (PARTICIPANTS)

As the purpose of the study was to compare thectsffef technology used in
instructional methods, it was important that the tgections of students involved in the
studywere drawn from the same population. At the Cégepl] students pursuing business
studies comprise those registered for the Comnyefie in the Social Science Program.
With multiple sections of this course offered evegymester, the researcher had applied, and
was subsequently assigned, to teach two sectiortieofntroduction to Business course
designated for Commerce students during the falB2€emester. The final actual sample
size of 75 participants comprised forty studentsnfrone section and thirty-five students
from the other. In research-related terms, thicossidered a purposive/convenience
sample.

3.1 Ethical Considerations

3.1.1  Method of Recruiting Participants

As was mentioned earlier, considerable deliberaivas given to the selection of
the particular business course used in the studgnitomize any risk arising from the
implementation of the research study. Rigorous oreaswere similarly taken to ensure that
students registered in any of the two sectionsgdesed for the research study were fully
informed of the details and the related procedw®sas to assist them in making an
informed decisionregarding their participation in the study.

During the first class of the semester, explanatiginat were distributed in writing
[see Appendix Aland also presented by PowerPoint) were madesiride the following:
the nature and purpose of the study, the exterth@finvolvement required by willing
participants, the methods of assuring participaivepy and confidentiality, and the options

of not participating in the study. Although it wascessary to provide all this information
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during the first session, so that any student wished to switch sections during the course
change period was able to do so, students werereqlyested to submit the consent form by
the fourth class of the semester. This gave stsdiet opportunity not only to gain some
familiarity with the approach of the course, bgoato ask more in-depth questions about the
study. With all these mechanisms in place, there rgasonable assurance that any consent
granted to participate in the study was one thatayspropriately and sufficiently informed.

3.1.2 Methods of Precluding Bias during the Semeste

Since the researcher was also the instructor otdlese, it was necessary to take
precautionary steps to assure the students thapdhsibility of bias arising from their
decision of whether or not to participate in thedgtwas prevented. The simplest and most
assuring measure of precluding the possibility @msbduringthe semester was for the
researcher/instructor to pledge tlzaty data collected for the purposes of the research
study would only be looked at or processed after thfinal grades of the course were

submitted.

Procedures relating to the submission of the gunfem (see Appendix Ayvere
carefully executed to ensure that researcher/ictstruwas unable to identify who was or
was not participating in the study. Along with tiddormation sheets describing necessary
information about the study, all students receitleel consent form accompanied with an
envelope and were encouraged to submit the fortnesealedenvelope regardless of their
decision (or alternatively their parent's decisionthe case of minors). All sealed envelopes
containing the consent forms (signed or unsignesfevsafeguarded by a third party in the

College until after the end of the semester.

Given the matrix design of the study, the respsrisem the_survey instruments

needed to be matched by participant between thaule®ds well as to the corresponding
test results of each module and therefore anonymdg not possible with the survey
instruments. The closest approximation to anonyrttigt could be attained under these
circumstances was to work with student identifmathumbers As such, data solicited by

means of survey instruments revealed only studdmttification numbers so as prevent
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instant recognition during the collection of thelsging the semester, and therefore preclude
the possibility of bias during the semester. Thevesy instruments collected were placed
into large envelopes and only sorted and analyfted the final grades of the course had

been submitted.

Further to the information and assurances provatexe, it was brought to students'
attention, that they also had the following optiohs Option to switch to another section of
the same course (offered at the beginning omig)to the course?) Option to remain in the
course without participating in the stu¢ho to the study3) Option to withdraw from the
study without prejudice at any point during the sstar(no to the study, at any point during

the semester)

Finally, considering the aim and nature of thisesesh, there waso deception
(whether deliberate or inadvertent) for the purgoet collecting data for this study. In
effect, participation in the research study cowddcbnsidered beneficial to students since it
afforded them a unique advantage. In account ofékearch design, by experiencing and
appraising three instructional methods involvingyirag degrees of technology within one
course, this granted students the benefit of reezogn which mode of instruction is
compatible with their individual learning style, etliefore equipping them with the

knowledge of which to follow in their future studieor equally important, which to avoid.

The preceding information was included in the psgydo the Human Research
Ethics Committee (HREC) of Dawson College, theiingbn in which the research was
conducted. The consent form, along with the accoyipg cover letter/information sheets
describing the research procedures and the exténihvelvement required by the
participants(see Appendix A)as included in the formal application, alonghagbpies of
the research instruments. The final approval toycaut the study was granted by the
College's HREC on August 3rd, 20009.
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4. DATA COLLECTION, RESEARCH INSTRUMENTS AND PROCRIRES

Given the exploratory purpose of the research stwdyious instruments were
necessary to examine and evaluate the effectslofitdogy-assisted instruction vis-a-vis the
designated research questions. To collect pertuhatat that would substantiate the findings,
the study relied on the results ofass tests the performance fronselected learning
activities, as well as the responses from varicusveys The surveys included general
profile questionnaire (see Appendix Byhich gathered demographic and behavioural data
on the participantsend-of-module questionnaires(see Appendices C, D, and thich
assessed and classified attitudes towards eadbypartmethod of instruction, arldarning
style inventories (see Appendices F and ®hich associated learning preferences with
attitudes towards the instructional methods appiethis study. Researcher observations
(that were recorded throughout the duration ofstinely) were also an integral component of
the data collection. Cross-referencing of the gtetite and qualitative data generated from

these research instruments served the purposemdtiating the data.

4.1 Class Tests

For the purposes of a quantitative comparison teeescore generated by each of
the three class tests served as a measure of stoeldormance relating to the degree of
technology applied in each of the different instiutal methods. As described earlier, to
ensure that assessment results between modulé® campared, the three class tests were

weighted equally (25% each), and also formulatetth Wie same formatomprised of the

same number of questions that required only olwecgsponse<siven the introductory and
independent topics of the course, these consigeniti the course content made it

practicable to compose tests with_an equivalentegeqgf difficulty.

In order to remove the influence of the assessisetting in the comparison of the
didactical approach using varying degrees of teldgypall tests were administered in the
classroomregardless of the method of instruction. Theltesaf these end-of-module class
tests assisted in answering in part the secondandsequestion which asks whether the
absence of face-to-face interaction with the irdbuaffects student performance.
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From the review of the literature, several reseastiidies that have similarly
investigated the effects of online and classrooniagegy have used test scores, or overall
course outcomes, to evaluate the effectivenesheofristructional methods (Biktimirov &
Klassen, 2008; Krentler & Willis-Flurry (2005), M&er et al., 2007; O'Leary & Quinlan,
2007; Windgfield & Black, 2005), There is, howeveome debate in the literature about the
use of test results as a measure of student pafax@en Such arguments can be moderated
to some extent when strategies of instruction @mdlarly those of assessment) encourage

higher levels of learning.

4.2 Selected Learning Activities

For the purposes of providing a more comprehengme of student performance,
a supplementary approach involving formative assigmts was incorporated in the study so
as to further probe the influence of the differentironments on the learning process. Since
the design of the study was arranged in differeod@s during the second and third modules
between the two class sections (in-class versumenltwo assignments, one in each
module, were conducted. For the first learningvatgti attributes of student responses were
compared between those having taken place on ameasiscussion forum versus those an
in-class exchange. The second assignment was miicaie and therefore considered how
students approached the requirements in the diffesettings and also how they performed
in each of them. These qualitative and quantitatiwetrasts appended another dimension in

the findings towards the second research question.

42.1 Assignmentl

The first assignment, conducted during the secoodute, pertained to the chapter
on business ethics. The requirements were to waickleven-minute video describing an
ethical dilemma of a particular corporation anghtovide comments on the issues presented
by applying specific terminology related to thisapker. For the section that was working in
an online environment during this module, the vidép was made available via hyperlink
on the course website. Using the platform of @ulsion forum, within each team, students

were required to post two comments for the purpo$ésis assignment, one to present their



47

views and another to respond to other comments rogdme or several other teammates.
Since the online format was asynchronous throughioeitcourse, and in order to allow
sufficient time for response comments to be posstuljents were given several days to

complete the requirements of this assignment.

The same learning activity was conducted in classhe other section which was
made conducive for the physical classroom. Foretlstsdents, the video-clip was shown at
the beginning of the class time and then they vpeowided with thirty minutes to write
down their individual comments on a prescribed sbhépaper. Subsequently, students were
given the remainder of the class time (30 minuties)exchange ideas between their
respective team members and were asked to recerdkdip elements of the collective
discussion on a separate designated sheet of @agbrthe individual and team comments
were used in this analysis of the data.

4.2.2 Assignment 2

The second assignment examining the effects of dbmparative learning
environments on student performance was conduntéteithird module during which time
the two sections of students had switched betwedimeoand classroom methods. This
assignment related to the chapter on management pamesented students with an
introductory level case summary describing theasitun of a small company. Referred to as
a "SWOT" analysis (an acronym for the type of comgrds to be explored), the objective is
to identify the company'strengths and weaknesses, as well as to consider possible
opportunities and any imminerttreats to this entity. To assist with the fulfidtmt of the
assignment's requirements, (as well as to corresporthe different styles of learners)
detailed explanations were made available to stsdesth by written as well as by audio-
visual descriptions (via video clip) of these praees. Unlike the first assignment, for
which the web-enhanced module made use of the adadw (video clip) only during class
time, both resources were made equally availablaoth sections on the respective course

websites for the second assignment.
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Since this was their first attempt at a managenasialysis, students were given
adequate time to complete the assignment, one f@eskudents in the online environment,
and two classes (the equivalent of one week) fos¢hin the classroom venue (who had
comparable access to the case and the explanatotise course website). Although all
students were asked to initiate the analysis indépetly, both sections were given the
option of completing the assignment either indialllyy or with their respective team
members. While the section attending classes uroarsiy selected to work on the
assignment in groups, only a few students in theali setting preferred to collaborate with

others on the online forum made available for #sisignment.

4.3 Surveys

4.3.1 The General Profile Questionnaire

Factors that have been explored in education titezaand found to be moderating
variables of student performance include individdiffierences pertaining to demographic
and behavioural characteristics (Krentler & Willis-Atyr 2005; Richardson & Newby,
2006; Terry, 2007).With the objective oéxamining whether such variables have an effect
on student learning in relation to instructionalthoels using technology, data collected
from this survey served to contextualize the anslygrtaining to the second research
guestion. Administered at the onset of the semet$te general profile questionnaifgee
Appendix B) asked participants questions related to threegoaies: 1) comfort with
technology (which solicited information regardingcass and the extent of use of
technology), 2) skills, habits and attitudes tovsasdhool (which asked them to identify how
they feel about such aspects as teamwork, deadlatteendance, etc.), and 3) general
demographics (which in addition to such variablesage, gender, language, also asked
participants to classify the number of hours peekveedicated to work and extracurricular
activities). Although not all variables were takato consideration in the data analysis, the
guestions for this questionnaire were either eithor adapted frorfihe National Survey
of Student Engagement (NSS#jichis touted in the literature as a practical instrotrtbat
measures the dimension of student engagementdeata pursuits (Robinson & Hullinger,
2008, also referring to Kuh, 2003). While the NS& been primarily used in relation to
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on-campus instructional methods, the principles eqaally applicable to those that are

assisted by technology.

4.3.2 The End-of-Module Questionnaires

These questionnaires were developed on the bastheofreview of literature
(Biktimirov & Klassen, 2008; Dempsey et al., 2060®;ytune et al., 2006; Krentler & Willis-
Flurry, 2005; Liu et al., 2007; O'Leary & QuinlaB007 Robinson & Hullinger, 2008;
Smith & Mitry, 2008; Terry, 2007)as well as from the researcher's experience with
technology-assisted instruction. Each of the thessl-of-module questionnairesee
Appendices C, D, and Ejas a brief survey that was administered at theestame as the
test for the respective module. The objective ekthquestionnaires was to determine what
factors were affecting participants' attitudes twsathe mode of instruction experienced
during each module. Students were also asked wfgpkeir individual preference for an
instructional method using technology if they weraetake the course. An optional open-
ended question at the end of each survey was iedlddr the purposes of collecting
gualitative data which served to validate the rasps acquired from checklists and Likert-
type scales. Additional qualitative input was ated from participants using a blog forum
that was made available only during the online ne®dn order to capture sentiments

(satisfaction or frustration) towards the purelgual approach in a timely manner.

The three end-of-module questionnaires repeateds#me questions but with
reference to the particular instructional methogliag in the module. Data collected from
these surveys contributed to responding to theriisearch question concerned about which
elements of technology-assisted/-based instruckomance student attitudes towards

learning.

4.3.3 The Learning Styles Questionnaires

Learning styles have been identified in educatitardture as an important variable
in understanding student attitudes towards learamdjtheir learning environments (Goorha
et al, 2010; Hurt, 2008; Loo, 2002; Mentzer et2007). Closely related to cognitive styles,
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learning preferences are related to a learnersopality, temperament, motivations, which
reflect a fairly consistent way in which he or skeeponds to or interacts with stimuli in the
learning context (Loo, 2002). Although there aevesal frameworks that have been
developed to identify learning style preferencée triteria for selection were based on
practicable tools that are commonly used in emgliresearch. Since different instructional
methods were used this study, two diagnostic asssds were deemed necessary to ensure
that different perspectives of learning were appately considered in the study: Kolb's
Learning Style Inventorysee Appendix Fand the VARK Questionnaire by Fleming and
Bonwell (see Appendix G)'he assessment of learning styles was relevaaswering the
third research question, which is concerned wioeisiting learning style preferences with

a preferred method of instruction relying on tedbgg.

Given that there were several requirements placedhe participants for the
purposes of the study during the earlier part efshmester (consent form, general profile
guestionnaire, etc.), it was decided by the re&eafiostructor to administer these
guestionnaires in the later part of the term, palérly during the respective web-enhanced
(in-class) modules of each section so that anyficlions can be provided in person.
Explanations of learning styles were suitably ipovated in the course content since
learning styles are also referred to when profilthg aptitude of business leaders and

entrepreneurs.

4.3.3.1 Kolb's Learning Style Inventory

Embedded in the experiential learning theory whsctelevant to this study, Kolb's
Learning Styles Inventory (LSI) (originally devekxp by David Kolb in 1985 and last
updated to version 3.1 in 2005 by David and Alicgllil is a self-reporting questionnaire
that has been widely accepted as a standardizeédinment and its validity has been
supported for assessing an individual's learnigle stysing an adaptation of the L&ee
Appendix F) the questions depict various learning situatiang require the respondents to
assign a numerical weight that corresponds to fireflerred approach towards the described
situation. Possible responses represent one ofKiolbr stages of learning. Values assigned

to the responses are then grouped and subsequeltijated to determine a position along
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each of the vertical (perception) and horizontab¢pssing) continuums. The intersecting

point on a quadrant represents the respondentrgrigastyle.

4.3.3.2 The VARK Questionnaire

The VARK questionnaire (originally developed by rfhlag in 1987, and last
updated by Flemming and Bonwell in 2006 to Versignuses a different perspective of
assessing how individuals gather and use informabyg relating preferences only to
perceptual approachesisual (V), aural (A), read/write (R), and kinedihg(K). For each
situation described in the list of questions, p#rtints can select none, one, several, or all of
the four responses provided, which correspond tgp ahthe four preferences. The
distribution of the summarized number of resporsasngst the four categories represents
the degree of inclination towards any of the apphes. According to the profile generated
by the questionnaire, an individual can have sévemaferred modes of learning. The
guestionnaire used for this study was a variatioented for younger people in which the
original questions have been rephrased by the mithadescribe activities and behaviours
more fitting for students of this age grogpee Appendix G) Although the statistical
validity of the results generated by the VARK qumstaire has not been determined

conclusive, the questionnaire is highly populaeducational research.

4.4 Validity of Self-Reporting Instruments

Arguments can be raised regarding the validity anerall credibility of research
data collected with the use of self-reporting mstents. Limitations arise when the
participants may be inclined to respond with sdgiatceptable answers, or to agree with
statements, or even to provide inaccurate answees where is reluctance to reply truthfully
(Gay, Mills, Airasian, 2009). Research shows, havethat "respondents generally tend to
answer accurately when questions are about thsirqedaviour, with the exception of items
that explore sensitive areas, or put them in anvaasdt, potentially embarrassing position”
(http://nsse.iub.edu/html/vsa.cfm).  Considerihg bbjectives of the study, the issue of
honesty can be reasonably remedied since few {ij gnestions asked on the survey

instruments could be perceived as sensitive by phdicipants. Although anonymous
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responses can help to overcome any hesitations éBa)., 2009), this option was not
feasible since the study required responses osuheys to be matched not only between

modules, but also to test results.

5. DATA ANALYSIS

To address the stated research questions, mixedodset combining both
gualitative and quantitative approaches, were tseahalyze the data related to this cross-

sectional, causal-comparative study.

51 Quantitative

Quantitative analyses were primarily performed gsine Statistical Package for
the Social Sciences student version 15.0 (SPSS2667)(seeAppendix H). Spreadsheet
software using Microsoft Excel (2007) was also ugethbulate learning styles preferences
more expediently, and also to graphically reprettemtiata more aesthetically.

At the descriptive level, tabulations of data, eg@nted by numerical summaries
and graphical charts, provided insight regarding thstribution and frequencies of
occurrences, while measures of central tendency vami@bility compared the different
perspectives based on the matrix-like structurethod research design. Correlation
procedures and tests at other levels of statisticalyses, which included chi-square, paired
and independent sampletests were performed, for which statistical siguifice was
established at an alpha level of .05, the acceptetahdard of probability for research in the

education domain.

5.2 Qualitative

Qualitative analyses were included for the purposes of triatog the data.
Although few similar studies in the review of thietature included such a perspective, due
to the smaller sample involved in this study, itswansidered necessary to complement

statistical analyses with a qualitative dimensidaluable perspective was gained from
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participants' contributions collected from the opél open-ended question placed at the end
of each of the end-of-module surveys, as well anfthe blog forums made available on the
course website during the online module. Conteatysis procedures were applied for the
coding and organizing the themes that emerged fftencomments made. Additionally,
records kept by the researcher of in-class obsensatand email correspondence with
student participants also provided beneficial insig the data and were incorporated in the

explanation of the results wherever appropriate.



CHAPTER FIVE
PRESENTATION AND INTERPRETATION OF THE RESULTS

1. CHARACTERISTICS OF THE SAMPLE

The purposive/convenience sample was comprisedtuafests from the two
sections of the same course taught by the resga@héhe 80 collective possible subjects,
consent for participation in the study was receifredch 76 students (a 95% response rate).
All but one participant completed the course aslaslthe research study requirements
rendering the final actual sample size to 75 stteléforty from one section and thirty-five
from the other).

1.1 General Demographics

The sample from both sections comprised of 39 femahd 36 males. All were
freshman students experiencing their first semedt€égep with ages ranging between 16
and 18 years, with the majority (91%) being 17 geald at the onset of the semester.
Thirty-five per cent of the students self-reportbdir high school average to be in the 70s,
while the high school average of the remaining 886 in the 80's. No one reported below
or above this range. While it is typical that €ath in a Commerce profile aspire to pursue
their studies at the university level, 91% (68 stud) expressed this intention upon
graduation from Cégep, while 8% (6 students) wereettain of their future goals and one
student was interested in starting and operatimgsaness.

1.2 Language

Since a virtual learning environment places higmadeds on students to have a
high comprehension and ability in the languagetofl (in this case English), the recent
rise of applicants from French high schools to EihgCégeps necessitated the examination

of the relationship of language of study in higihea to test performance in the course
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involved in the research study. Out of the poopafticipants in both sections, 36% (27
students) reported to have followed their high s¢tstudies strictly in French, while the
remaining studied either primarily in English oc@mbination of both (and a few even in
three languages that additionally includes theithmotongue). Chi-square tests showed no
statistical significant relationship between testfprmance on any of the three instructional
modes and the language of study in high school.

1.3 Hours Spent per Week on Work or Extracurricular Activities

At the Cégep level, it is generally considered thatudent's employment schedule
in excess of 15 hours per week is likely to impedehis/her academic performance. To
determine whether such a factor would act as aocmaing variable in the analysis of the
test outcomes, participants were asked to reperintimber of weekly hours spent on at
employment, as well as on time dedicated on speltged activities. While 42% and 31%
did not dedicate any time to a job or to sportpeesively, only 12% (9 students) reported
to work more than 15 hours at their employment week and similarly only 5% (4
students) on sports activities. Chi-square testsaled no statistically significant association

between these activities with the test results famy of the three modes of instruction.

14 Comfort with the Online Environment

Another relevant factor in the consideration ofdstut performance in this study
was participants' individual predisposition withetbnline environment upon entry to the
course. On a general profile survey conducted extotiset of the semester, students were
prompted to indicate, using a five-point Likert-&yscale (ranging from never, rarely,
sometimes, often to very often), the degree to whilsey use online applications and tools
such as emailing, social networking (Facebook, #n)it online chatting, blogging, and
downloading. By assigning different weights to #reswers on the Likert-type scale on the
basis of frequency, the responses were tabulated caificulated for each participant
rendering each individual a degree of interactmndomfort) with the online environment
on a scale of 0 to 100. Although the median forghtre sample was 71, the range of level

of behaviours was quite wide for the sample (seeifiéi 3). Despite the variation of online
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behaviours amongst the participants outside of dlassroom, the Pearson correlation
procedure found no statistical significance in riblationship between the degree of comfort

with the online environment and test performancammyof the modules.

Figure 3 - Students' Degree of Comfort with the Oline Environment

42%

very low low medium high very high
<49 50-59 60-79 80-89 >90

2. ANALYSIS OF DATA VIS-A-VIS THE RESEARCH QUESTIOSI

The analyses of the data have been organized acgotd the three research

guestions specified for this study.

2.1 Research Question 1

2.1.1 Participants' Preferred Method of Instruction

To contextualize the data pertaining to the fiesderarch question, which aims to
identify what elements of technology-assisted instruction enhancgudent attitudes
towards learning, students were asked to indicate at the end of ehtie three modules
which method of instructional delivery they wouldefer to follow if they had to take the
course again: alternating in-class and online %a% purely online, or purely in-class
(accompanied with the course website). Althoughthivel survey captures the best snapshot
of the participants’ preferred methodology, sinitéhmee variations of technology-infused
approaches had been experienced by that time ntbemediate responses provided from
earlier modules offered insight as to how studeiets about the varying degrees of

technology used in instructional delivery.
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While virtual classes were unfamiliar to the stnideat the onset of the semester,
after they had all experienced the hybrid methodnduthe first module, participants were
enthralled at the opportunity of being able to gavut learning activities outside of the
physical classroom. Using content analysis proesito categorize the remarks voluntarily
contributed in the open-ended question of the dndarule survey, two-thirds of these
comments were found to make references to a highl t&f enthusiasm for online classes.
The selection for the preferred methodology at eéhd of this first module was 84% in

favour of the hybrid method that combines bothuatand classroom instruction.

When the component of face-to-face interaction wasrely removed from the
pedagogy during the online module (which occurredifferent times during the semester
for each section), scepticism about "virtual claSssnerged in the qualitative comments on
the survey collected from this module. The majyoaf comments received (32 out of the
42) either underlined their difficulties in managithis approach or explicitly opposed the
removal of classroom instruction entirely. Manyoalsffered suggestions about how the
alternating hybrid approach was most suitable eirtlearning, which kept receiving the

strongest majority of the votes as the preferrethote

At the end of the Figure 4 - Students' Preferred Method of Instruction

semester, after participants had (surveyed at the end of the semester)

experienced all three methods of

: . . . tirel
technology-infused instructional entirely Z'L'L:;‘E'
_ IN CLASS !
delivery, the answers collected 7% 1%

. . A
from the guestionnaires 50-50

HYBRID

administered at the conclusion of 82%

the final module indicated that

82% of the participants chose the

hybrid mode, (one which
combines both physical and
virtual learning environments equally) as theirfereed method of instruction (see Figure
4). Although most participants were steadfast towaldsrtpreference for the hybrid
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approach on all three questionnaires, there wéaevahat varied their responses depending
on the method experienced during the module. Nyptabhle instructional delivery that
requires students to attend two classes per wealphysical classroom was consistently the

least preferred method on any of the three endarfute surveys.

2.1.2  Aspects Creating Favourable or Unfavourabléitudes

In addition to selecting their preferred methodiredtructional delivery, students
were also asked on each of the end-of-module questires to identify aspects that created
a favourable or unfavourable attitude towards tagiqular methodology. Both qualitative
and quantitative approaches were used in ordeomapare the consistency of the replies.
To ensure that qualitative feedback was collectadnd the absence of face-to-face
interaction with the instructor, and also to captiine most timely reactions from the
students when using technology for the purposesaming, students were encouraged to
express their views about the virtual methodologyng a blog forum that was made
available on the course website during the onlireduie of the course. Students were
simply asked to report what they thought were thms and cons" of the instructional
method conducted entirely online, without any faertprompting. The data collected from
the blog were analyzed using content analysis piwes, and the coding was made in

accordance to the themes that emerged from the eotsrprovided.

Out of the ninety-six (96) unfavourable comments'apns” mentioned about the
online learning environment, the majority focusedooncerns and trepidations about such
didactical-related issues as 1) not having fackte-interaction with the teacher (22%), 2)
not having the promptness of responses from theurtsr when questions arise when
covering the material (21%), 3) feeling of havindd¢arn on one's own or even that learning
was compromised (16%) and 4) not benefiting from dnestions asked by others and not
having the opportunity to interact with others hetclass (14%). While there was also
mention that the purely virtual method requires endiscipline on students' part (7%), some
expressed that having to check the course websigrilarly for assignments was
cumbersome (10%), and some even found online legutoibe complicated to follow (4%).
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More than half of the favourable remarks mentionadthe blog (38 out of 73, or
52%) were dedicated to non-pedagogical related exi¢srwhich included such benefitsaas
better scheduldsince either morning, lunch-time or afternoonssts were replaced with
web-based components) and opportunities relatingphweniencdwith specific references
to "more personal time"). The elements of techgglbased instruction that students
expressed to enhance their attitudes towards har(with the objective of specifically
answering the first research question), were pilgnanderlining the opportunities availed
from theflexibility of the learning environmenthe most cited reasons favouring the virtual
methodology (32%) werthe ability towork at one's own pacandhaving "freedom” of
choice or "independence" as to when to leas opposed to a fixed classroom schedule).
While some participants' comments (7%) explicilgted that they felt theworked and
learned better in this type of environmesther remarks (7%) underlined an appreciation for
feeling less social pressure from collaborativeigitons with other studentbat are more
pronounced in face-to-face situations. Even thotlghfavourable comments regarding the
online methodology per se ranged from "liked it™teally loved it", (also included were
expressions such as "refreshing"”, "a great ideah dawesome" [keeping in mind that the
average is seventeen years of age]), there wastablaorecurrence of comments that
explicitly indicated preference for the hybrid madh which was succinctly denoted by one

participant as "the best of both worlds".

The course websitewas another important element of technology-asgist
instruction that students mentioned that enhanee #ttitudes towards learning. Comments
made on the blog as well as on the open-endedigudstind on the end-of-module surveys
referred to how the information and instructionsvided were "clear”, "very organized",
and "helpful”. In the other modules where the pedy was less dependent on the
technology, students' comments pointed out to #weefits of the accompanying course
website's unlimited availability, which they felugported the learning obtained from

classroom.

Despite the repeated requirements during the sleméo use avenues such as
discussion forms, blogs and wikis to enable comeation and assist the collaboration

between the students in the virtual environmemtrglwas no mention whatsoever in favour
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of such technological elements in the voluntanydbsek. There was however, mention of
the benefits of group workom the questionnaires collected in relationht® web-enhanced
(in-class) methodology. Even though several paicts (67%) had indicated on the general
profile survey their degree of comfort with the ioelsocial networking was medium to high
(refer back to Figure 3), virtual exchanges for ggEhical reasons were not embraced so
enthusiastically. This was particularly noted wiaefew online assignments were offered
with the option of discussing with others in th@gp on blogs or wikis, and only a small

number of students chose to participate in theeeaxchanges.

In addition to the qualitative perspectives cate on each of the end-of-module
guestionnaires students were asked to choose asapphcable reasons (from the checklist
provided) for "liking" or 'disliking" the pedagogit approach experienced during the
module. The tally for each of the items on thecktist is represented in percentages
relative to the total amount of participants invevin the study from both sections and are

summarized and compared below.

Table 2 - Reasons foIL iking/Disliking an Instructional M ethod (both sections combined

HYBRID ONLINE 'NN'.EE?,‘E’S
Method Method (web-enhanced)
| dislike | dislike | like
not having » | not having » having »
1. » live interaction with the teacher 32.0% 72.0% 80.0%
2. » questions answered immediately by the tee 56.0% 61.3% 72.0%
3. » live interaction with other stude! 14.7% 37.3% 49.3%
| like | like | dislike
being able== | being able== | not being able=—
4.=to work at my own pa T4.7% 81.3% 37.3%
5.=to have a more flexible schedule 82.7% 97.0% 89.3%
6.==to learn without being in class 66.7% 58.7% n/a
7. | feel mored insecure/securd about my learning. n/a > insecur > secur
42.7% 53.3%

In the comparison of the results found on Tableh2, percentages between the
hybrid and online methods indicate that both theelies and drawbacks of virtual classes
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resonated with more participants during the ontnaglule phase (with the exception of item
number 6, which relates to learning without beimglass). Also notable was the significant
difference between the hybrid mode and the other methods for the aspect of "live
interaction”, in particular with the teacher. Imstingly, the absence of face-to-face
exchanges with the instructor (and to a lesseregegith other students in the class) was not
perceived by many as pivotal component to the legrenvironment during the hybrid
method, yet it was valued by more participantsrduthe other methods. Considering that
hybrid was this first module and patrticularly thia¢ physical and virtual environments were
equally combined in the hybrid mode, it is underdable how the items took more
significance in the remaining modules. A furtheokaat the comparison of all items listed
between the online and in-class modes of instmcti@icates that components of the
learning environment were appreciated by more stisdéuring the modules in which they
were either entirely absent (online) or fully awie (in-class). The results of these

guantitative data correspond to several of theigli®ge comments described earlier.

Based on a collective view of the various resitdisthis research question, even
though convenience and flexibility have been idedias the key elements of technology-
assisted instruction that enhance student attitwoesrds learning, there are also more
significant findings that can be drawn. By indioatof both the selection shown towards
the preferred instructional methodology, as wellressupporting comments and percentage
of selections marked on the checklist of reasdnis, apparent that at this age and at this
entry level in their tertiary education, the phgienvironment provides opportunities and
familiarity that students are not necessarily wilito forgo entirely from their learning
setting. Only a few students were willing to mamdlge demands and discipline required to
succeed in a entirely online environment, whileigniicant majority of the participants
(89%) selected an instructional method that mastaither partially (82% for hybrid) or
fully (7% for in-class) maintains face-to-face iratetion, an evidently valued component of

the learning environment for students of this ageig.
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2.2 Research Question 2

The second research question, concerned Wwitv student performance is
affected in the absence of face-to-face interactiomith the instructor, was explored from
different perspectives in order to ensure that dstu performance” is appropriately
represented in this analysis. In addition to &t tesults from each of the three methods of
instructional delivery that employed varying degreétechnology, performance on selected
learning activities was also considered in ordecdampare the effects on students in the

different learning environments.
221 TestResults

An overview of the tests Table 3 - Overview of TestResults byM ode ofl nstruction
results for both sections combine (both sections combined)

. . Hybrid Online Web-enhanced
shows minor differences
Mean 76.3% 79.8% 79.3%
particularly between the means (sb 10.7 11.1 9.6
n 75 75 75

the online and web-enhanced (it

class) methods (see Table 3). Ti
Figure 5 - Box Plots of Test Results by Mode of Itaiction

hybrid mode produced a slighth (both sections combined)

lower average, but because tH 4

methodology was administered firg 0.0 T T

to both sections, this disparity can | " * —
30,0

attributed to transitional adjustmen

taking place in the first part of thg o

60.0

semester during  which  timg

freshman students familiariz 50.0

themselves with the demands 400

tertiary education as well as with t . |

instructor's didactical and Hybrid Online Web-enhanced

assessment style. Box plots for ea
of the three didactical modes (see Figure 5) ilatstthe comparable spread of the data, and

also reveal an outlier for the hybrid mode (whiem durther explain the lower mean score
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which arose for this method). A more in-depth gsial of the test scores explored the test
results of the two sections separately by using gexspectives: 1) an analysis within each

section and 2) an analysis between both sections.

2.2.1.1 Comparison within Each Section

The first examination of the breakdown of the testres takes into account the
order in which the three tests were taken. A gregdhepresentation of the means of the test
results for each section (see Figure 6), highligivts similarities in the comparative results.
Notwithstanding the amount of technology infusethim delivery in relation to each test, the
strongest relative performanadthin each section occurred for the second test. Aduitlp,
the scores of the third test, for both sectionsw&ud a decline from the previous results.
While it is common that the results of a first tbstar the effects of transitional factors, as
described earlier, it is also not unusual thatgedormance of the last test is impacted by
the escalated demands placed on student durini@gghg@ortion of the semester from their
various courses. The relative results from bottiices represent a typical situation in the
performance of Cégep students during the semester.

Figure 6 - Test Results (Means) by Test Number (samte sections)

84.0%

.. 83.5%
82.0%
80.2%
80.0%
79.4%
77.5%
78.0% /
76.0%
I 75.0% 75.6%
74.0% T T ]
Test1 Test 2 Test3

exgme Section 1 W==Section 2
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Table 4 - Cross Tabulation of Mean Tests Crades by Mode of
Instruction

instruction related to each teit TEST 1 TEST 2 TEST 3

score (see Table 4), thi Hybrid Online Web-Enhanced
Instr. Method

reveals that the degree ( Mean 77.5% 79.4% 75.6%

technology infused in thd St 12.0 114 10
n 40 40 40

didactical method was not th SECTION 2

factor that influenced tes|instr. Method erd BB S EEE Cnlie

performance. While sectiof M&a" 75.0% 83.5% 80.2%
SC 9.1 7.3 10.¢

one had achieved the highe| n 35 35 35

mean test score after having

followed an online instructional methodology, seuntiwo's peak performance was derived
from a web-enhanced approach. Likewise, when bettians' tests scores dropped for Test
3, again the instructional methods were differekithough there is the possibility that
scores achieved on class tests may not be the appsbpriate measure to gauge the
effectiveness of a didactical method, from thisleation it appears that the timing in which
the tests was a more significant factor on testopmance than the amount of technology

incorporated in instruction.

Statistical analysis was also used to comparestasteswithin each section. By
conductingt-tests on the paired combinations of the test scfre Test1 & 2, Test 1 & 3,
and Test 2 & 3), statistical significance was foumdhe difference of means both between
Tests 1 & 2 (-8.57, p < .01) as well as betweertsTeést 3 (-5.23, p < .05) for section two,
whereas the only statistically significant diffecenfound for section one was in the
comparison between Test 2 & 3 (3.83, p < .05). séhendings shed a different light on the
two sections involved in the study. For sectioro,twince both statistically significant
differences were found in relation to Test 1, theae be linked to the transitional factors
arising during the first part of the semester gaared earlier. For section one, however,
the statistical difference between Tests 2 (onlered Test 3 (web-enhanced) underscores
that the tests results were affected by some a@thect in the learning environment, which

is further investigated in the subsequent analysis.
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2.2.1.2 Comparison between Sections

The second examination of the breakdown of thedestes compares the results
achievedbetweenthe two sections. Using Independetést procedures, two perspectives
were considered. The first comparison of the medmggades in the three class telsystest
numberbetween sectiondid not show any significant difference (see Fega). However,
the second comparison organiZeg mode of instruction between sectigase Figure 7)
indicated a significant difference in the averagst tygrades between the outcomes of the
web-enhanced approach (mean difference of -7.93, ©01). This was the second
significant difference highlighted in statisticaladysis that related to the test results from
the blended method. By contemplating the circuntgsrsurrounding the web-enhanced
learning environment, two possible causes may exjphe incongruity arising between the
related test results: 1) the content of the mdteested, and 2) the order in which the
modules took place.

Figure 7 - Test Result:(Means)by Mode of Instruction (separate sections

84.0% 83.5%
et 80.2% I
79.4%
80.0% 77.5%
75.0% 75.6%
76.0% -
72.0% +
68.0%
Hybrid Online Web-enhancec
Section !l 77.5% 79.4% 75.69** *
Section . 75.0% 80.2% 83.5%p**
** * Statistically significanmean differencbetween sections at p 001.

Since the research design alternated the order hichwthe online and web-
enhanced modules were offered to each of the twetioss, the end-of-module tests
assessed different material. However, considehagriot only the format of the tests were
diligently kept as comparable as possible, butgyp@ly because such an inconsistency
would have also been apparent in the test reseléded to the online method, this first

possibility is minimized. It is therefore moredii that the disparity of test scores are due
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to the timing in which this module was deliveredsection one more so than from the

difference in the material covered.

On account of the research design, section onedtathed to follow classes in an
entirely face-to-face setting during the third dmeél component of the course after having
experienced two previous modules that had requosetial or no attendance in the physical
classroom. There is a strong possibility that #guirement for ongoing attendance during
the in-class (web-enhanced) module was not pemeseefavourably by the students after
having followed instructional methods that in comgan did not heavily emphasize class
participation. There are two sets of different dddat point to this interpretation. Firstly,
based on the researcher's observations during titass there was increased restlessness
noted in the third module compared to the firstiphhhad required class attendance only
once a week). Secondly, based on participantetteh of a preferred instructional method
collected from the last survey, not one studemhfsection one had opted for the entirely in-
class (web-enhanced) method as the preferred cbbicestructional delivery compared to
other section which followed the modules in theerse order (see Table 5). It appears that

the experence in the virual Table 5 - Frequenciesof Preferencefor Instructional Delivery

setting from earlier modules Based on Final Survey
may have altered student Section 0: | Section 0: | TOTAL | Percentag
. . | Hybrid 37 25 62 82%
attitude towards a learning » (
) _ Online 3 5 8 11%
environment that is conductef
In-class (W/E) 0 5 5 7%
strictly in the classroom. TOTAL 20 3E 7E 100%

In interpreting all the data collectively in reface to the second research question,
there is no evidence based on any of the analyistte dests results conducted to indicate
that test performance was affected by the absehdace-to-face interaction with the

instructor.

* It should be noted that the last class for seatiog was conducted online due to immobilizing
injuries suffered by the researcher/instructor framaccident just prior to the end of the semesteven
though the test for the last module was invigildigda replacement teacher for both sections, thte aéong
with the accompanying end-of-module questionn&iagl, been prepared by the researcher/instructdroiédth
it would be difficult to determine to what extehis event affected the research study, it is likelhiave been
minimal since the researcher maintained strict robrib ensure the continuance of the study at #maes
standards set in the earlier modules.
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2.2.2 Specific Learning Activities

Another perspective of student performance in tbmparison of the different
learning environments explored how the learningcess was affected using formative
assessments. Two specific learning activities {oreach of the second and third modules)
were used for the purposes of these analyses égtiring cognitive skills at the application
and even analysis levels in accordance to Blocawrsntomy.

2.2.2.1 Assignment 1 - The Discussion of an Ethi€ilemma

In the assignment which presented an eleven-miidé® of an ethical dilemma of
a company and asked students in either learningaemeent to discuss the issues presented
by applying specific terminology related to thisapter, the following elements were kept
equivalent in both settings: 1) the watching of Wdeo, 2) the individual consideration of
the issues with use of the terminology, and 3) th#ection of other team members'
perspectives. Despite the parallel requiremerdsyeler, the attributes of the responses
were reflective of the environment in which they reveprovided. In the physical
environment, students delineated the issues incatipg the appropriate terminology
suggested in their individual submissions, whemedhe virtual platform, only the students
who were first to post to the discussion forumdekd this format. The remaining students
of the team did not repeat the answers of the fiest, but instead selected one issue and
offered a more in-depth perspective. As more peiseiews were provided on the forum,
less consideration was given to the requirementsoig the necessary terminology. The
online setting not only allowed students unlimiteccess to the video, (several students
admitted to watching the video more than once), dsdé more time to contemplate and
record their responses, which were consequentlyemordepth and multi-faceted.
Conversely in the classroom environment, althouigh $tudents dutifully applied the
terminology to the situations presented in thedividual responses, the confines of the
class time, however, limited the extent to whickeythreflected upon the issues, both
individually as well as collectively with their gip members. Due to the dissimilarity of
responses, evaluation was conducted differentlyvdet sections, and therefore the

respective grades could not be considered in tratyais.
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2.2.2.2 Assignment 2 - The Management (SWOT) Anglys

The assignment conducted in the third module dedl a basic management
(SWOT) analysis for the purposes of identifying toenpany's tsengths and waknesses, as
well as possible gportunities andhtreats posed to the enterprise. A notable diffexenc
between the two sections in the different lear@ngironments was the number of questions
asked to the instructor. While the students insctid not hesitate to ask questions either for
further explanation of the requirements or forraffation of their work, the students in the
online setting emailed only a few queries with regato the assignment, despite the open
invitation made by the instructor on the course siteb particularly in relation to this
assignment. Even though in both environments, tbdests were given the options to
collaborate with others and were encouraged tatfasknstructor questions, it appears that
the practicality of the physical environment faeiled greater opportunities for interactions
both between team members and with the instruchichwconsequently led to higher scores
on this assignment. Despite the fact that studarttge virtual milieu were accustomed with
the tools to communicate online both with the mstor and with others in their team from

previous assignments, most opted not to make uesé resources.

To ensure the Table 6 - Cross Tabulation of Grades on the SWOT Assignmer

. . . by Mode of Instruction
equivalence in the grading, the

. grade ranges: | 60-6¢ | 70-79 80-89 90-9¢ | TOTAL
assignment was evaluated |N-CLASS
, 0 4 9 27 40
. (w/e) section 1
following an answer key tha
- oNLINE, 3 9 13 10 | 35
allotted a specified amount section
TOTAL 3 13 22 37 75
marks for the answers

expected. While the mean of the results for théimeavorking online was 82.74% on this
assignment (SD=8.85), the section in the web-erdthr{m-class) format had a mean of
91.45% (SD=7.54). A closer look at the distributioh the grades for this particular
assignment highlights the superior performancéénin-class (web-enhanced) environment
with 36 out of the 40 students (90%) achieving ssdyeyond 80 per cent, compared to the
23 out of the 35 students (approximately 66% ofdlass) in the online setting (see Table
6). A chi square test was conducted to see whefieeobserved association, in the above
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table, between the type of learning environment thiedgrades was statistically significant.
The chi square statistic (13.186) with 3 degreedreédom, is significant (p < .01),
indicating that there is strong evidence of a retethip between the type of learning

environment used to complete the assignment antige of score achieved.

In interpreting these results in relation to theosel research question, concerned
with how student performance is affected in theeabs of face-to-face interaction, the
analyses from both these learning activities séovaccentuate how the conditions of the
learning environment affect how, and to what extédmé¢ steps in the learning process are
carried out. For the first assignment, which death the subject of business ethics, the
physical setting provided structure to facilitake tapplication of the terminology in the
context of the scenario provided, but constraineel ¢xtent of the analysis due to the
limitations imposed by class time. In contrasg thrtual environment provided ample
opportunity for review and reflection (which inckdl other viewpoints more
comprehensively) but enabled students to discorfn@tt the more fundamental objectives

of the assignment.

The second learning activity involving the basic neigement analysis also
highlighted a distinction in student performancewsen the two learning environments.
Although the online offered more flexibility to womon the assignment, it also required
students to take more responsibility in makingefs#e resources available to them in order
to duly complete the assignment's requirementareedditional point of interest, the results
for those students who had collaborated online wilter members of their team and asked
guestions to the instructor, achieved scores fig #Hssignment in the 90-99 range).
Alternatively, the web-enhanced setting, which vezhthe advantages of both the physical
and virtual settings, not only offered availabildf/the resources on the web, it also enabled
a highly dynamic interactions with the instructsraell as with other students to take place

with ease in the classroom.
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2.3 Research Question 3

The third research question, which aitmsssociate learning styleharacteristics
of students with individual preferences towards thalifferent instructional modes using
technology,relied on the frameworks of the VARK Questionngiféeming and Bonwell),
and Kolb's Learning Style Inventory (LSI).

2.3.1 Learning Preferences according to the VARK é3tionnaire

All but two of the participants were found to haaemultimodal approach for
learning (i.e. a profile that combines of all fomodes [visual, aural, reading/writing and
kinesthetic] as the preferred way of gathering asithg information). Not one participant
had a profile that involved only one or a combioatdf two modes, but the participants
found to be trimodal, each had a different mix &oth had selected the hybrid method as

their preferred method of instruction (see Table 7)

Table 7 - Distribution of Learning Preferences (VARKProfiles) amongstParticipants

profile | unimodal bimodal trimodal multimodal
Mode | V| Al R| K] VA | VR VK | AR AK RK VAR VAK VRK ARK VARK Total
Count | - | - | -] - - - - - - - 1 - - 1 73 75

Unfortunately, the varied distribution of preferescamongst those categorized in
the multimodal profile rendered it difficult to nmaka rational association with the
participants' selection for any of the three inginnal methods applied in this study.
However, some students, particularly amongst thed® had taken this diagnostic
assessment after having returned to the classroommé third module, were able to easily
identify why a purely online methodology was notgmatible with their individual learning
style. These students admitted to the researblagrthiey like to learn biisteningto the
instructor's explanations and the class discusgiasaural mode). Despite attempts made
to simulate the aural aspect of instruction inhtial environment by means of providing
resources such as audio-video clips on the couldssite, the entirely online approach
generally tends to comprise less of the aural dspempared to the other methods of
instruction which include a degree of face-to-faderaction with the instructor.
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Learning Style Preferences according to Kslb'SI Framework
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The assessment Figure 8 - Distribution of Learning Styles amongst the Particpants

from Kolb's Learning

(Kolb)

Style

revealed that the learning

Inventory (LSI)

styles of the participants

Concrete Experience

leeling

4

£
0, 0,
comprised mostly of E
ACCOMODATORS |2  DIVERGERS
assimilators (26 studentp Feeling Doing € Feeling Observing

Active

Reflective
0 EEEEEEEEE——
or 35% of the Sample Experimentation W Observation
and convergers (24 Doing £ Observing
33% = 35%

students or 33%), and b g

CONVERGERS S ASSIMILATORS
a smaller but equal Thinking Doing & Thinking Observing
amount, of accomodatorg ‘
and dive rgers (12 Abstract Conceptualization -

Thinking =

students or 16% each .

(see Figure 8).

The diversity
of results from Kolb's

Mode of Instruction

Table 8 - Cross Tabulation of Learning Styles (Kolb) with Prderred

: PREFERRED
leaming styles MODE OF INSTRUCTION
inventory also raised | EARNING web- . . Percentage o
o ] STYLE enhanced online | hybrid Participants
challenges in isolatin TOTAL n=75
.. . diverger - - 12 12 16%
characteristics within
assimilator 5 - 21 26 35%
the large cluster off
L converger - 5 20 25 33%
participants who ha
. 1 accomodator - 3 9 12 16%
selected the hybri
_ TOTAL > 5 8 62 75 100%
mode as their

preferred method of instruction (62 students); haaveamongst those students who chose
the purely online approach (8 students) as wethase who selected the web-enhanced (in-
class) method (5 students), a distinct learningndation was recognized for each of these
two groups (see Table 8).
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Of the students who selected the web-enhancedlggsk method, all of them
associated to amssimilating learning style (the one which relies heavily onoties,
concepts, and analysis). Although there were odlssimilator-type students amongst the
participants, based on researcher observationsughomt the semester, those whose
preferred instructional methodology was that ofirefyt in-class lessons, all were active
contributors in class discussions as well as imtaasignments conducted in class. They
also made frequent use of the availability of thsetructor's office hours to verify their

knowledge or ask more probing questions aboutdlese material.

Conversely, amongst those students who selecteduiedy online mode as their
preferred method of instruction, they all had a heig tendency towardsactive
experimentation(doing) on the processing dimension. Whether ghssidents had a
converging(doing and thinking) or aaccommodatingdoing and feeling) learning style, the
aspect common for all those participants who sedeeirtual pedagogy was their inclination
for "doing"” which involves more hands-on pursuitRelated researcher observations
identified these students as more reserved in thailass contributions as well as in their
collaborations with team members, and any cont#tt the teacher (albeit minimal) related

strictly to administrative issues (computer accabsences, grades).

In interpreting the data, since not assimilatord $@lected the in-class approach, or
similarly, not all learning preferences involvingoing” had chosen the online mode, it is
difficult to draw a definite conclusion in assoagt learning styles with preferred methods
of instruction. However, it is understandable hine appeal of the different environments
coincided with the different approaches to learnlh@ppears that the need for information
sourced by different perspectives is a greateripyior those selecting the in-class method
compared to those who chose the purely online agpronvho prefer to learn through trial
and direct experience. It should also be pointadiwat the test outcomes of either of these
groups of students were too diverse to identifjatiggn amongst them, and the highest mark
amongst the test results was not necessarily repi@s/e of the preferred methodology

selected.



CHAPTER SIX
DISCUSSION AND CONCLUSION

1. SUMMARY OF FINDINGS IN RELATION TO PREVIOUS STUES

The present study explored the effects of techrneéssgisted instruction on first-
year Cégep students from various perspectives to@svide an encompassing snapshot of
various factors in the different learning enviromtse involving technology. The
combination of quantitative and qualitative dimensi in the analyses of the data served to
compensate for the small sample of 75 Commerceestadnvolved in the study who had
entered Cégep directly from high school and whesgage age was that of seventeen years.
The matrix design of the study optimized the opyaities for comparison between the two
sections of participants who had all experiencedam alternate order, three different

technology-infused instructional methods by the ehithe course.

Elements that were found in this study to enhancelent attitudes towards
learning in virtual environments included primarihose of flexibility and convenience and
were similarly repeatedly mentioned in the literatLiu, 2007; Terry, 2007, Dempsey,
2008). Aspects of self-paced learning were founéadhe most appealing pedagogically-
related features of the online environment; howewespite of the these strongly favoured
advantages, after having experienced all threeatvanms, the preferred mode of instruction
for a significant majority of the student partiams was the one which combines both the

classroom and virtual learning environments, spedlf/, that of the hybrid method.

Since only a small percentage of the participarad kelected the fully online
approach as method of choice, it can be hypothe $iw for students of this age group, the
physical environment provides opportunities andifianty that students are not necessarily
willing to relinquish from their learning settinglhese findings are consistent with a recent
study from Beqiri and Chase (2009) which demonstrghat familiarities in the learning

setting play a significant role in a student'ssfatition of the course, and that entirely online
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courses are better appreciated by students ataldeate level (adult learners) than those in
undergraduate studies. Based on the findings eir tbwn study, the authors also

recommended that instructional strategies showald tewards blended modes of delivery.

Interaction with the instructor, and the benefit tbé immediacy of responses
arising from this, were also recognized by theipig@nts of this study as essential factors
of the learning environment. These findings suppbdse of an earlier study from
Richardson and Swan (2003) that examined the signife of social presence in online
courses and indicated that teacher immediacy angremication with other students as
pivotal aspects in online education. Additionaflgdings from the study comparing online
to traditional methods of learning conducted bytéioe et al, (2006) found the difference in
the value placed on face-to-face interaction wasetbaon the degree of student
independence. The course website, which contaiagidus course materials and was also
the means of interfacing during the virtual applmas for the course, was also itemized as a
valuable component for learning. Other studies tlsamilarly investigated the
implementation of technology in instructional deliy, also found that Internet-based tools,
specifically those enabling access to lecture natesgnments and email (which were found
to be heavily used), as well as discussion boamtisch were found to be used to a lesser
extent), were perceived as "productivity enhancéZéiao, Alexander, Perrault, Waldman
and Truell, 2009). Findings of an earlier studyKdrentler and Willis-Flurry (2005), which
had made use of discussion boards for virtual @pdtion, had also suggested that the

student learning experience was enhanced by uselafiology.

To appropriately represent the examination of tfieces of technology-assisted
instruction on student performancetwo perspectives were considered in this study:
performance on tests (summative assessments) amarnp@nce on learning activities
(formative assignments). Firstly, based on theéouar analyses of the test outcomes from
the different modules representing the differentliaptions of technology in instruction,

there is no evidence to indicate that test perfocaavas affected by the absence of face-to-

face interaction with the instructor. The findingkthis study coincide with to those of
another study which had found the best predictoaabfievement in undergraduate online
courses to be that of academic aptitude (Bell, 2007
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The second approach evaluating student performtroeigh learning activities
highlighted notable differences between the ordind the web-enhanced (in-class) learning
environments. The analysis of the assignment whreblved discussions within student
groups indicated qualitative differences in bota breadth and depth of student responses
between the different settings, while the evalumatd another, more intricate assignment,
guantitatively emphasized that the physical envitent (which facilitated face-to-face
interactions with the instructor as well as witthets in the class) resulted in superior
student performance. The differences revealed & gbcond assignment between the
learning environments were consistent with resofta study that similarly compared the
three technology-infused methods and had foundsigatficantly lower grades were earned
by coursework completed in the online format tharthe alternative two settings (Terry,
2007). The analyses from both learning activities/e to accentuate how the conditions of
the learning environment affect how, and to whag¢el the steps in the learning process are
carried out. It appears that although students aedapt to the different learning
environments to prepare for tests, the immediacthefphysical environment is of great

assistance to the learning process.

Lastly, the present study also investigated learstyles to determine whether
particular learning preferences can be associaied favoured method of technology-
infused instruction. Corresponding to findingsstfidies that similarly explored learning
styles preferences of business students (Goorhaf 2010; L00,2002), the two diagnostic
assessments used in the study student participhritss study found participants to be
multimodal (in that they rely on several modesdocpive and process information) and that
a majority preferredassimilatingand convergingapproaches to leaming (in accordance to
Kolb's framework). Specifically in relation to ingctional method of choice, those who had
selected the web-enhanced (in-class) approach asseciated to a learning style of an
assimilator(a style characterized by the need for detailggagmations and theories), while
amongst the students who selected the purely omlieéhod, they were found to have
learning preferences foactive experimentatiorfwhich include approaches that involve
hands-on learning). In general however, the reshighlight how no one didactical

approach is suitable to respond to all the vargiyes and needs of the learners.
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2. LIMITATIONS AND STRENGTHS OF THE STUDY

It may be assumed that the current study was ldmitea way by not having
incorporated and examined the effects of synchrermueal-time exchanges in the online
environment. Although this exclusion likely rested students' perceptions about the extent
of the online approach (which in turn may haveuaficed the results of the study), it would
have otherwise been detrimental to this partictdsearch if any of the participants were
unable to contribute to synchronous discussiongegasons that would include not having

access to a computer during a scheduled onlineimgeet

Limitations of this study are primarily due to tbearacteristics of the sample. Even
though the convenience sample satisfied reseanectoles, by statistical standards, it was
small in size and lacked randomization since pigdras were limited to one program of
study that was also only executed in one Cégepifadblarge institution that is represented
by a multicultural student population). Howevercén be argued that by having used the
same students to contrast the different instruatiomethods (which unlike other studies that
included in their sample different students fromioas courses or programs of study), this
consistency made the comparisons more viable, lzex@fore, this can be considered as a
major strength of this study. Additionally, sindetsections of the course used in the study
were not promoted during registration as technoiigyen, the convenience sample
appropriately represented students with variousfedslevels with technology, and not

only by tech-savvy students, who are frequentlaatéd to such genre of courses.

3. FUTURE RECOMMENDATIONS

Considerations for future research should applysdrae methodology on a sample
involving second year Cégep students to examinestfeets on those who are not newly
initiated to tertiary education. Alternatively, langitudinal study that examines how
students adapt and evolve with technology-assist&diction from their first year up until

graduation from Cégep would also be interestingoalgh more challenging to execute
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Since the hybrid method was so popular amongssitigent of this study, there are
also several options to empirically examine diffgrpes of blended approaches (an online
hybrid versus a classroom hybrid) so as to invastigp what extent the component of face-
to-face interaction in the classroom is missed tmwdents of this age group. Also, as
technology-assisted instruction becomes furthexgirtted amongst Cégep courses, future
studies should be directed at comparing synchronand asynchronous learning

environments.

4. CONCLUDING REMARKS

A learning environment is a complex structure ofitiple variables, and for this
reason, technology should not be applied haphazdtdieeds to be thoughtfully integrated
in didactical strategies in ways that enhance stutearning and similarly enrich their
learning experiences. Each of the different methofdtechnology-assisted instruction has
its merits, and it remains within the individuakiructor's teaching philosophy to formulate
the optimal instructional strategy that achievesrieng objectives within a stimulating and
active learner-centered environment. It is alsoalgumportant to recognize that a virtual
learning setting requires participating studentsh&we the necessary discipline to take
responsibility for their learning by making usetloé resources available as well as by timely
managing the course requirements. At this givere tian implementation of instructional
methods that include blended variations (those hvimaintain some level of face-to-face
interactions in the learning environment) wouldthe most tactical approach in integrating

technology at the Cégep level, particularly agliates to first-year students.

As evolutions in technology will continue to furthite acceptance of technology-
assisted instruction at the Cégep level, the padeeatent of implementation will depend on
the commitment and objectives not only of the ifdlil instructor, but primarily of the
academic institution which has the influence tocemage and drive such initiatives. For this
reason it is important to continue the discuss®nvell as the exploration of the effects of

technology-assisted instruction on Cégep students.
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The Effects of Technology-Assisted & Technology-Bad Instruction on Cégep Students

Researcher: Helen Stavaris (Dawson College)

INFORMATION SHEETS

Dear student, HELLO!

(September 2p09

You have registered in one of the_two sectionsf Introduction to Business this semester that ibeing included in an
educational research studyandyou are being INVITED TO PARTICIPATE in this study.

The information has been arranged in a question@mslver format to make it easy for you to followt anderstand.
Should you have any additional questions, do nsitdte to ask.

o WHAT IS THE PURPOSE OF THIS HANDOUT?

The goal of this handout is to provide you with thiermation about the research study so that youmake an informed
decisionwith regards to your participation in this stud¥his handout consists of 2 parts:
1- information sheets:to inform you of the purpose and structure ofghely, plus the extent of the involvement;
2- consent form: to obtain your consent for your participatiorthie study.

o WHY DO | HAVE TO GIVE MY CONSENT?

Your cooperation in any educational research stsdyluntary for which your consent must be provided. Youeéhthe
right to decline participation, or to discontinumly cooperation in the study at any time, withcengty.
Note that declining participation in the study doed exclude you from doing the course work.

ABOUT THE STUDY...

The aim of the study is to understand how studentat the Cégep level perform with and feel about diffrent teaching
Thisderstanding is an important step in helping to asss what
teaching methods are in the best interest of studetearning at the Cégep level.

methods using technology (web-based tools).

o HOW DO THESE TWO SECTIONS INVOLVED IN THE STUDY DI FFER FROM THE OTHER SECTIONS?
The best way is to compare them using the tblow:

these two sections

the other sections

GRADED COMPONENTS
3 class tests v v
research project v v
assignments (in-class) v v
assignments (online) v depends on the teacher!
participation v v
COURSE STRUCTURE
course website v v
regular classes v v

v

online (virtual) classes

depends on the teacher!

:D teaching methods

web-enhanced, hybrid, online

web-enhanced hybrid!,online!

COURSE MATERIAL

material covered same
number of chapters covered same (11)
level of course difficulty same
textbook same

——>As you can see, the only difference from the other sections is that all three teaching methods will be
used. Each method is explained on the next page.

1 Most teachers of the other sections use the web-enhanced method, but some teachers prefer the hybrid method.
One section is even done completely online. This is why it "depends on the teacher".
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o HOW ARE ALL THREE TEACHING METHODS GOING TO BE APP LIED IN ONE COURSE?
There are three modulésthe course (one for each test). Each moduleuge a different method (see below).

2 sections Module 1 Module 2 Module 3
HYBRID ONLINE WEB-ENHANCED
one teaching method teaching method teaching method
section (alternating between in-class and online) (conducted entirely online) (conducted entirely in class, accompanied by
support materials on the course website)
HYBRID WEB-ENHANCED ONLINE
the teaching method teaching method teaching method
other (alternating between in-class and online) (conducted entirely in class, accompanied by (conducted entirely online)
section support materials on the course website)

- TEST 1 TEST 2 E

o HAVE THESE TEACHING METHODS BEEN APPLIED BEFORE?
The teacher has 11 years of experience in teachimdj,expertise in using technology in teaching. Bas
applied the different teaching methods with otherdents, who reported to have liked the flexibiland
convenience offered by the web-based components

o WHAT'S IN IT FOR ME?
Technology in teaching is becoming very populanu¥re in a unique position to compare all thegthnethods
in one course and stand to benefit by being abidetatify your preferred teaching method. This kienige will
likely help guide you in selecting future courskattare taught partially or fully online. The stuidybeing
conducted as part of a master's degree programafuchding is available to compensate the partiti our
contribution will play a valuable role in understanding the different teaching methods athe Cégep level!

o WHAT DO | HAVE TO DO TO PARTICIPATE IN THIS STUDY?
Your feedbackwill provide valuable data for this study. In #éh to filling out a general information profilgpu will also
be asked to completehaief questionnaire at the end of each module indicatihgt you liked and what you did not like
about each particular teaching method. For stalispurposes, the grade of each of the three testelation to the
corresponding teaching method will be also takématcount, but there is no extra work involvedtfas.

o WILL MY FEEDBACK BE USED AGAINST ME?
NO. When the researcher is also the teacher of thesedhie possibility of bias may be a concern. Herga
prevent any prejudice against students of the course and to ensure thdte privacy and confidentiality of
participants are maintained, the following measurefiave been taken

» Consent forms indicating the choice of whethenot to participate in the study will be kept byhard
party. The teacher/researcher will betaware of who is participating in the study dgrthe semester

* All the data collected for the purposes of thiseseesh WILL NOT BE SORTED OR ANALYZED
UNTIL AFTER THE FINAL MARKS OF THE COURSE HAVE BEEN SUBMITTED TO THE
COLLEGE (after mid-December).

« For the time the information is being analyzeddathe end of the semester), all documents cotldate
participants will be safeguarded by the researcher and will beptkstrictly PRIVATE and
CONFIDENTIAL . They will be kept to a maximum of 5 years aftee study is completed and shredded
afterwards.

* NO NAMES OR OTHER IDENTIFICATION will be used in reporting the results of the study. Even
though data collected by this project may be phblis used with other data sets, and/or used inuaefu
study, or series of studies, on the research ttipécgoal of research is taeport percentagesnd other
statistical information(which is collectiveand anonymous. always!)

o AM | ALLOWED TO ASK QUESTIONS ABOUT THE STUDY?
* You areencouragedto address questions at any time about the nahdestructure of the study to the teacher/resegrche
Helen Stavaris _hstavaris@dawsoncollege.q&t4-931-8731 ext. 1277 room 4H.13.

* Any questions related to the ethical conduct ofréeearcher should be directed to the College'sudanban, Ken Ekins
kekins@dawsoncollege.gc.¢14-931-8731 ext. 1182 room 2E.6.

« If you decide to discontinue your participationthe study, you must state your intentions inimgibefore the last class to
the supervisor of this study, Beverly Sing bsing@sbncollege.qc.ca

» The researcher reserves the right not to useijpart feedback that is not believed to be offénegood faith.
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Research Project

The Effects of Technology-Assisted & Technology-Bad Instruction on Cégep Students
Researcher: Helen Stavaris (Dawson College) (September 2009

CONSENT FORM

Kcertify to have read the accompanying information sheets and understand the responsibilit&
conditions, stakes and benefits of participation.

| freely consent to participate in this research study conducted within the Introduction to Business
course (401-101-DW) during the fall 2009 semester.

Student Name (please print):

Student Number: A

Student's Signature: Date:

%

/*FOR PARTICIPANTS UNDER THE AGE OF 18 YEARS, consent by a parent/guardian is required \

I am the legal parent or guardian for (Student Name) whose date of
birth is (dd-mm-yyyy).

| certify to have read the accompanying information sheets and understand the responsibilities,
conditions, stakes and benefits of participation.

Name of Parent or Guardian (please print):

=) Signature of Parent or Guardian: Date:

@dent Number: A /

INSTRUCTIONS for submitting the consent form:
4+ Place this CONSENT FORM in the envelope provided and SEAL IT.
4+ SUBMIT IT to the person collecting these envelopes on or before SEPTEMBER 3, 2009.

These envelopes will be safeguarded until the end of the semester and will only be given them to the researcher AFTER the final marks
for the course have been submitted.

Optional: If you would like a copy of the study's findings (the report), please provide your email address (below). It will be sent to
you at the completion of the study (expected: end of 2010). Email address:



APPENDIX B

GENERAL PROFILE QUESTIONNAIRE
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Student Number: A General Profile®

ALL QUESTIONNAIRES WILL BE LOOKED AT ONLY AFTERTHE END OF THE SEMESTER!
So please answer honestlyhe intention is to understand how you wotkKOT to judge you.

A. My Comfort with Technology

1. My computer access is best described as -
I 1 have my own laptop.
O I have my own computer at home.
O I share a computer with others at home.
O I1don't have a computer. | only have access tngpaiter at school or elsewhere.

2. When it comes to learning new technology -
O | welcome any opportunity to learn and master restmologies.
LI Ilike to learn.
O I getnervous around new technologies,
I 1 getvery nervous around technology and wouldenatiot try it.

3. When it comes to dealing with technology problem-
O I can handle any problem with technology.
O 1like trying to solve technology problems on myraw
I I can follow directions but | don't feel comfortaldolving technology problems on
my own.
O Il ask for help as soon as something goes wrong.

4. Thisis how often | - VERY OFTEN OFTEN SMETIMES RARELY NEVER
« EMAIL ... a a a a a
« SURFTHENET.......ccoiiirienen a a a a a
« FACEBOOK........ccccceiviiiiiinns a a a a a
o TWITTER. oo a a a a a
+ CHATONLINE.......cccvmieren a a a a a
o BLOG....cooiiei a a a a a
+ DOWNLOAD.......ccccoririrereenn a a a a a

5. My feeling about doing some of the course onlins -
O Iam very much looking forward to it.
O I am curious to see how this works.
O | am not sure, but willing to try.
O | prefer to switch to another class.
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B. My Skills, Habits and Attitude towards School

[

. My attitude towards being in Cégep is -
O lam happy to be here.
O 1'would rather be in a different programWhich?Specify >
O My parents have forced me to come to Cégep. |avmther be working full time.
I Other. Please specify:

N

. My attitude towards going to my classes is -
O 1'would never miss class.
O It depends on how interesting the teacher is.
O It's OK to miss a few classes.
I Other. Please specify:

3. My attitude towards working with others studens -
O 1really like working with others.
O 1don't mind working with others, but not all thee.
O 1 prefer to work alone.
I Other. Please specify:

4. When it comes to class discussions, | find them
O Useful in helping me learn. | almost always pap#te in class discussions.
0 Somewhat important to my learning. | sometimesigi#dte in class discussions.
[J Not very useful to me. | don't usually participateclass discussions.
I Other. Please specify:

5. When it comes to deadlines -
O 1am very organized and self-disciplined. | hatevlag things to the last minute.
O 1try to organize my time, but | need remindersdesignments' due dates.
O 1always leave everything to the last minute.
I Other. Please specify:

6. When | need help with school work -
O 1 feel comfortable asking the instructor questionasking for help when | need it.
O 1 hesitate to ask questions in class, but | wik #ee instructor for help if | need it.
O Idon't like to ask questions or ask for help.
I Other. Please specify:

\'

. My reading and writing abilities are -
I 1 enjoy reading and writing and have confidenceinabilities.
O 1 read well but I'm not comfortable expressing nifysewriting.
O 1don't like reading. | prefer classes without edbwriting assignments.
I Other. Please specify:

8. Class discussions are -
O Useful in helping me learn. | almost always pap#te in class discussions.
0 Somewhat important to my learning. | sometimesigipdte in class discussions.
[J Not very useful to me. | don't usually participateclass discussions.
I Other. Please specify:
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C. About you

1. Gender? U Male U Female
2. Age?
3. What other business courses have you taken befdhis one? Please specify:

4. What is you intention after finishing Cégep?(check one)

[ go to university
O go work first, then maybe go to university
O go directly to work
O start my own business/ or work with someone else
I not sure yet
5. Have you transferred to Social Science from attwer program? If yes, which

program was it?>

6. How many courses are you taking this semester?

7. a) What was your high school averagg2heck one)
4 under 60 U 60-69 a 70-79 4 80-89 4 90 or over

b) What is your cumulative CRC?(check one)|f this is your first year at Cégep go to the nexestion.
Qunder19.99 020t023.99 U24t026.99 027to 29.99 U30o0rover UOnoidea

8. In which language did you study in high school?

9. What language do you primarily speak at home?

10. How many_hours PER WEEKdo you spend on each of the following activities?

HOURS 0 15 6-10 1115 1620 2125 2629 31+
» working for pay at a job (off campus) O a a a

» working for pay at the College a

0o 0O 0O O
0o 0O 0O O
0o 0O 0O O
0o 0O 0O O

Q Q Q
* participating in sports a a a Q
* participating in co-curricular activitiesQ  Q a a

(student government, student clubs, college newespafc.)

O
O
O
O
O
O
O

* relaxing and socializing a

providing care for dependents
Iiving with YOU (children, parents, spouse) Q Q Q Q Q Q a a
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Student Number: A Hybrid *

ALL QUESTIONNAIRES WILL BE LOOKED AT ONLY AFTERTHE END OF THE SEMESTER!
So please answer honestlyhe intention is to understand how you wotkKOT to judge you.

1. On a scale of 1 to 5, how did you feel about hiag an online class once a week(®@ircle one)
1 2 3 4 5
Hate it Don't care Love it

On a scale of 1 to 5, how do you feel the differeapproaches used in this course have affected your

learning?

2. in-classinfo & activities (circle one) 1 2 3 4 5
Not helpful Somewhat helpful Veryfal

3. onlineinfo & activities (circleone) 1 2 3 4 5

4. What did you LIKE about having an online clas®nce a weeR (check as mangs apply)
Being able to learn without having to be in claz®fen.

Being able to work at my own pace.

Having a more flexible schedule.

Having the opportunity to do both: work onliaed meet in class.

Other. Please specify >

ooOooo

5. What did you NOT LIKE about having an online chss once a weék(check as mangs apply)
O Not having live interaction with the teacher.
O Not having the teacher to answer questions immglgliat
O Not having live interaction with other students.
O
O

It is too complicated to follow.
Other. Please specify >

6. What kind of questions have you asked the teacheo $ar (and howp (check as mangs apply)
O To ask for help/clarification with course materiat> how? >> [ in class OO byemail or online

O To ask for help/clarification with online activitie >> O inclass O byemail or online
O To ask for help/clarification with the project >> O inclass O byemail or online
O To ask about the test >> O inclass O byemail or online
O To ask for help with Moodle >> O inclass O byemail or online
O Other > >> O inclass O byemail or online

7.0n a scale of 1 to 10, how difficult do YOU findhis course compared to your other coursegcircle one)
much easier 1 2 3 4 5 6 7 8 9 10 mucherddficult

8. How long did you study for this test?circle one)
* Less than 1 hour *1-2 hours * Bodirs * 4-5 hours * more than 6 hours

9. What do you expect your grade to be for this t¢® (circle one)
» a failing grade *in the 60's inethe 70's *inthe 80's *inthe 90's

10. If you could do this course again, how would yoprefer it? (Check ONLY ONE
O entirely online
O entirely in class
O keep as is: one class online and the other inl&ssoom

11. Do you have any other courses this semester fehich you have assignments online@ircle one)Yes No



12. What ADDITIONAL COMMENTS would you like to make about having anonline class once a
week?
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---THANK YOU ---

Please put your completed questionnaire in the lamyenvelope which will be sealed before
being given to me.
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Student Number: A Web-enhanced?™ 31

ALL QUESTIONNAIRES WILL BE LOOKED AT ONLY AFTERTHE END OF THE SEMESTER!
So please answer honestlyhe intention is to understand how you wotkKOT to judgequ.

1. On a scale of 1 to 5, how did you feel about hag BOTH CLASSES held IN CLASS during the week?circle one)
1 2 3 4 5
Hate it Neutral Love it

2. Comparedo the first part of the course (where one class iwalass and the other was online),
how do you feel NOWabout the ONLINE CLASS ONCE A WEEK? (circle one)

1 2 3 4 5
| prefer both Either way is fine | prefer online
classes in-class once a week

3. Comparedo the first part of the course (where one class iwalass and the other was online),
how do you feel your LEARNING has been affeet by having BOTH CLASSES held_IN CLASS
1 2 3 4 5
Worse No difference Better

4. What did you LIKE about having BOTH CLASSES hell IN CLASS? (check as mangs apply)
Having live interaction with the teacher.

Having the teacher to answer questions immediately.

Having live interaction with other students.

Feeling more secure about what | am learning.

Being able to complete the learning activitiesfgasients in class so as not to have homework.
Being able to make friends with others in the class

Other. Please specify >

oOoooooo

5. What did you NOT LIKE about having BOTH CLASSES held IN CLASS? (check as mangs apply)
Having to be in class so often.

Not being able to work at my own pace.

Not having enough time to complete the learningyiiets/assignments in class.

Feeling the social pressure of class or group digons.

Having less flexibility in my schedule.

Having to get up for the 8:30 morning class Bd¥ing a class during the lunch hquir30am-1:00pm).
Other. Please specify >

oogoooon

6.Did you ask the teacher any questions during thisant of the courseeither online or by email)?Yes No

7. 0n a scale of 1 to 10, how difficult do YOU findhis course compared to your other coursegcircle one)
much easier 1 2 3 4 5 6 7 8 9 10 mucherddficult

8. How long did you study for this test?circle one)
* Less than 1 hour *1-2 hours * Bodirs * 4-5 hours * more than 6 hours

9. What do you expect your grade to be for this t¢® (circle one)
» a failing grade *in the 60's inethe 70's *inthe 80's *inthe 90's

10. If you could do this course again, how would yoprefer it? (Check ONLY ONE
O entirely online
O entirely in class
O one class online and the other in the classroom

11. My level of motivationto learn in THIS COURSE is - (circle one) + low emedium < high

12. What ADDITIONAL COMMENTS would you like to make about having BOTH classes in-class?back >
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Student Number: A Onling 21 o3

ALL QUESTIONNAIRES WILL BE LOOKED AT ONLY AFTERTHE END OF THE SEMESTER!
So please answer honestlyhe intention is to understand how you woitkKOT to judge you.

1. On a scale of 1 to 5, how did you feel about hag BOTH CLASSES ONLINE during the week? (circle one)
1 2 3 4 5
Hate it Neutral Love it

2. Comparedo the first part of the course (where one class iwalass and the other was online),
on a scale of 1 to 5, how do you feel NO&bout the ONLINE CLASS ONCE A WEEK? (circle one)

1 2 3 4 5
| prefer both Either way is fine | prefer online
classes online once a week

3. Comparedo the first part of the course (where one class iwalass and the other was online),
how do you feel your LEARNING has been affeetd by having BOTH CLASSES ONLINE (circle one)
1 2 3 4 5
Worse No difference Better

4. What did you LIKE about having BOTH CLASSES ONLINE? (check as mangs apply)
O Being able to learn without having to be in class.

O Being able to work at my own pace.

O Being able to contribute to discussions withoutgbeial pressure.

O Being able to do the learning activities/assignm&rtienever | wanted to before the deadline.
O Having more flexibility in my schedule.

O Having the opportunity to finish earlier in the day

O Other. Please specify >
O
O
O
O
O
O

5. What did you NOT LIKE about having BOTH CLASSES ONLINE? (check as mangs apply)
Not having live interaction with the teacher.
Not having the teacher to answer questions immelgtiat
Not having live interaction with other students.
Feeling more insecure about what | am learning.
Having to be more self-disciplined about deadlines.
Not being able to make friends with others in tless

Other. Please specify >

|

6. Did you ask the teacher any questions during thisgrt of the course(either online or by email)?Yes No

7. 0n a scale of 1 to 10, how difficult do YOU findhis course compared to your other coursegcircle one)
much easier 1 2 3 4 5 6 7 8 9 10 mucherddficult

8. How long did you study for this test?circle one)
* Less than 1 hour *1-2 hours * Bodirs * 4-5 hours * more than 6 hours

9. What do you expect your grade to be for this t¢® (circle one)
» a failing grade *in the 60's inethe 70's *inthe 80's *inthe 90's

10. If you could do this course again, how would yoprefer it? (Check ONLY ONE
O entirely online
O entirely in class
O one class online and the other in the classroom

11. My level of motivationto learn in THIS COURSE is - (circle one) < low * medium « high

12. What ADDITIONAL COMMENTS would you like to make about having BOTH classes online? back >
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Student Number: A Kolb

How to answer this self-assessment

Below are 10 statements. For each statement distribute 5 points between the A and B alternatives.

Put more points on the statement that describes you more. Try to recall situations at work/ school.

EXAMPLE Q: When hearing a new song for the first time:
A. | pay attention to the lyrics (the words).

B . | pay attention to the melody (the music).

> How to answer - IF YOU FEEL VERY STRONGLY ABOUT ONE ANSWER

>... Idon’ t care about the lyrics ; >... it’s all about the music!  »  your allocation would show A=0; B=5

» How to answer - IF YOU FEEL BOTH ARE IMPORTANT (but you lean a little more towards one)

>... the lyrics are important; >... but so is the music

>  your allocation would show A=3; B=2

Note* you can also assign4 & 1 OR 2.5 & 2.5 (only if you feel the same about both statements)

> START

1. When learning:
_ A.lwatch and listen.

_____B.lgetinvolved and participate.

(the allocation must total )

2. When learning:
____A.lrelyonmy hunches (instinct) & feelings.

_____ B.Irelyonlogical and rational thinking.

(the allocation must total )

3. When making decisions:
_____ A ltake mytime.

____ B.I'make them quickly.

(the allocation must total )

4. When making decisions:
_____A.I'make them based on my "gut feelings"
_____B.I'make them based on a logical analysis

of the situation.

(the allocation must total §)

5. When doing things:
_ A.l am careful.

_____B.lam practical.

(the allocation must total )

6. When doing things:
_____A.I'have strong feelings and reactions.

_____ B.Ireason things out.

(the allocation must total )

7. | would describe myself in the following way:
__A.lam a reflective person.

__B.lam an active person.

(the allocation must total )

8. | would describe myself in the following way:
____A.lam influenced by my emotions.

____B.lam influenced by my thoughts.

(the allocation must total )

9. When interacting in small groups:
_____ A llisten, watch, and get involved
slowly.

____B.lam quick to get involved.

(the allocation must total )

10. When interacting in small groups:
____A.lexpress what | am "feeling"

____B. I saywhat|am "thinking"

(the allocation must total )
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Kolb SCORING

1) COPY your answers from the previous page - be sure the numbers correspond.
2) ADD the numbers in each column vertically. Each of the 4 columns should have a number between 0 and 25
AND the total of the two A and B columns on each side should equal 25.

1. A. B. 2. A || B
3 A B 4. | A ||__ B
5 A B 6. A || B
7 A B 8. A |l__B
9. A. B. 10, A || B.
Totals: _| A |([____ B. ({25 Totals: A. B. (/25)
Observing|| Doing Feeling ||Thinking

3) GRAPH EACH of the SCORES by putting an "X" along the corresponding axis.

Feeling

Accomodator ! Diverger

0] — 125 [~ Observing

] | | | |
Doing< 25 [———

Converger 7 Assimilator
Thinking

4) CONNECT THE "X"s - form a "kite"
5) IDENTIFY your PREDOMINATE and Secondary Leaming Style
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INTERPRETING the SCORES

The Descriptions Feeling _

Accomodator ¢

Diverger

THE HANDS-ON LEARNER

e likes doing things

e solves problems intuitively

* more of a risk-taker

e performs well under pressure

THE DIFFERENT POINTS-OF-VIEW LEARNER

e strong imaginative ability

* good at generating ideas

® good at seeing things from different perspectives
¢ interested in people

Doing<
Converger

THE PRACTICAL USE OF IDEAS
LEARNER

e strong in applying the ideas

e strong in deductive reasoning

(narrowing)
o less weight on emotions
e focused

The Strengths and Weaknesses

Feeling

Accomodator 1

* LEARNS FROM hand-on experience
* RELIES ON gut feeling (intuition)
« DECISIONS MADE BY relying more on people for informatio
than logic
STRENGTHS: leading, action-oriented
WEAKNESSES: does not always set clear goals,
wastes time on unimportant activities

Observing

Assimilator

THE FACTS-ORIENTED LEARNER

e strong in researching (getting info)

e strong in inductive reasoning (exploratory)
e strong in understanding theory

® more interested in abstract ideas than in

Thinkinggorle

Diverger

* LEARNS BY gathering information (various sources)
* RELIES ON different points of view
* DECISIONS MADE BY considering alternatives (take time to decide)

STRENGTHS: coming up with ideas and seeing things from different
perspectives - imaginative - works well with people
WEAKNESSES: overanalyzes problems, slow to act

Doing<
Converger

* LEARNS BY relating practical uses for information

* RELIES ON more technical aspects than interpersonal
issues

* DECISIONS MADE BY focusing on solutions

STRENGTHS: solving problems, practical applications of
ideas A
WEAKNESSES: tends to make hasty decisions without

> Observing

Assimilator

* LEARNS BY assimilating (absorbing) a wide range of information
* RELIES ON logic — (more on concepts than on people)
* DECISIONS MADE BY analyzing - it is important that info is logical

STRENGTHS: researching- very thorough,
developing plans/creating theoretical models
WEAKNESSES: tends to be too idealistic — not practical enough

Thinking

reviewing all possible alternatives - may solve wrong
problems

A few more points...

* No one is a “pure” leaming style. But, if your intersection point falls in a far corner of the grid, you tend to rely heavily on that

particular learning style. = The closer the scores to the axis, the more flexible your learning style.

« "Kites" such as | | i

Sources: 1Human Relations in Organizations: Applications and Skill BuildingRobert N. Lussier, McGraw-Hill Irwin
2. HAYGroun.  bup:-/iwww. havgroun,camtriltiQuestionnaires_Workbdkktb_Learning_Style_Inventory.aspx

indicate more flexibility to ALL the learning styles.
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Student Number: A VARK ©

How to answer this self-assessment
» Choose the answer which best explains your preference
» If more than one answer applies check-off as many as apply.
» If none of the available answers apply, leave blank.

» START

1. | like websites that have:
a. things | can click on and do.
b. audio channels for music, chat and discussion.
C. interesting information and articles in print.
d. interesting design and visual effects.

2. You are not sure whether a word should be spelled'  dependent' or 'dependant’. You would:
a. see the words in your mind and choose by how they look.
b. hear them in your mind or out loud.
C. find them in the dictionary.
d. write both words on paper and choose one.

3. You want to plan a surprise party for a friend. You would:
a. invite friends and just let it happen.
b. imagine the party happening.
C. make lists of what to do and what to buy for the party.
d. talk about it on the phone or text others.

4. You are going to make something special for yourfa  mily. You would:
a. make something you have made before.
b. talk it over with your friends.
C. look for ideas and plans in books and magazines.
d. find written instructions to make it.

5. You have been put in charge of organizing a weekend camp for your friends. You would:
a. describe the activities you will be doing at camp.
b. show them the map of where it will be held and photos about it.
C. start practising the activities you will be doing.
d. show them the list of activities in the program.

6. You are about to buy a new digital camera or mobile phone. Other than price, what would
most influence your decision?
a. trying it.
b. reading the details about its features.
C. itis the latest design and looks good.
d. the salesperson telling me about it.

7. Remember when you learned how to play a new compute  ror board game. You learned best
by:
a. watching others do it first.
b. listening to somebody explaining it and asking questions.
C. clues from the diagrams in the instructions.
d. reading the instructions.
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8. After reading a play (or a novel) you needtodoa  project. Would you prefer to -
a. write about the play.
b. act out a scene from the play.
C. draw or sketch something that happened in the play.
d. read a speech from the play.

9. You are about to hook up your parents' new computer . You would:
a. read the instructions that came with it.
b. phone, text or email a friend and ask how to do it.
C. unpack the box and start putting the pieces together.
d. follow the diagrams that show how it is done.

10.Someone is asking you for directions to go to a hou se in the neighbourhood. You would:
a. walk with them.
b. draw a map on a piece of paper or get a map online.
C. write down the directions as a list.
d. tell them the directions.

11.You have a problem with your knee. Would you prefer that the doctor:
a. showed you a diagram of what was wrong.
b. gave you an article or brochure that explained knee injuries.
C. described to you what was wrong.
d. demonstrated what was wrong using a model of a knee.

12. A new movie was released last week. What would  most influence your decision to go (or
not go)?
a. you hear friends talking about it.
b. you read what others say about it online or in a magazine.
C. you see a preview of it.
d. itis similar to others you have liked.

13. You prefer a teacher who likes to use:
a. demonstrations, models or practical sessions.
b. class discussions, online discussion, online chat and guest speakers.
C. atextbook and plenty of handouts.
d. an overview diagram, charts, labelled diagrams and maps.

14.You are learning to take photos with your new digit al camera or mobile phone. You would
like to have:
a. examples of good and poor photos and how to improve them.
b. clear written instructions with lists and bullet points.
C. achance to ask questions and talk about the camera’s features.
d. diagrams showing the camera and how to use it.

15. How would you like to have feedback about a big pro  ject/assignment:
a. be given examples of what you did right/wrong.
b. have the teacher discuss it with you.
C. receive a written description your results.
d. receive a graph showing how you did compared to the expectations.

16. You have to present your ideas to the class. Youwo  uld:
a. make diagrams or get graphs to help explain my ideas.
b. write a few key words and practice what to say again and again.
C. write out your speech and learn it by reading it again and again.
d. gather examples and stories to make it real and practical.



Student Number:

VARK SCORING CHART
Circle the letters that correspond to your answers

1 A B
2 A B
3 A B
4 A B
5 A B
6 A B
7 A B
8 A B
9 A B
10. A B
11. A B
12. A B
13. A B
14 . A B
15. A B
16. A B

Calculating your scores

C

A

D
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Using just the right side of the page,
count and mark the number of each of the VARK letters you have circled to get your

score for each VARK category.

Total number of Vs circled =

Total number of As circled =

Total number of Rs circled =

Total number of Ks circled =

Judd

VISUAL learner
AUDIO learner
READING learner
KINESTHETIC learner

A o r <

P see the handout for explanations and study strategies



Interpreting your VARK scores
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Source:http:/Aww.vark-learn.com/english/page.asp?/

The higher your score in a category, the more your rely on the particular style to learn or work.
» Consider how you take in the information (INTAKE) and the best STUDY STRATEGIES and the

best approach to perform well in exams (OUTPUT).

V VISUAL learners

m absorb information more through visual aids > diagrams, graphs, maps, photos
B describe things in terms of appearances
B perform well on written assignments

Intake ..

lecturers who use

gestures and

language

to take in the information:

pictures, videos,
posters, slides

textbooks with
diagrams and
pictures

plcturesgue

flow chart%E' \ /

. graphs

underlining
ditterent calours

highlighters

symbols &
white

space

\> LOOK at your picture pages

/STU DY Strategies

* convert lecture notes or textbook

information into PICTURE PAGES

> replace words with symbols,
diagrams, charts

\

4

A AUDIO learners (read this out loud)

Intake

to take in the information:

=> attend classes/ discuss
topics with others/ discuss
topics with your teachers

= explain to other people

= remember the interesting
examples, stories, jokes...

=> describe the overheads,
pictures and other visuals to
somebody who was not
there

=> leave spaces in your notes
for later recall and 'filling'

STUDY Strategies

» Convert lecture notes or textbook
information into AUDIO FILES — TAPE
YOURSELF READING THEM

P> Explain your notes to another person.

( STUDY ALOUD

_ Output

to perform well in the
examination:

draw things,
j use dizgrams

write exam answe

made by your pages

practice turning
your visuals
back into words

recall the pictures

~

B absorb information more through discussions, teachings, sounds, music
B reading aloud helps them to retain information
B perform better on oral presentations than written reports

Qutput

to perform well in the
examination:

4

* Imagine talking with tre
examiner.

» Listen to your voices
and write them down.

* Speak your answers

inside your head.




R READING learners

Intake

to take in the information:

~— B absorb information more through reading

make notes / lists / headings
use dictionaries / glossaries

read handouts / textbooks

L2 2

read your notes (silently) again and again.
organize any diagrams, graphs ... into

statements, e.g.'"Thetrend is...

/STUDY Strategies

» REWRITE lecture notes or textbook
information

» WRITE ideas and principles into other
words.

» Convert diagrams, charts and flows

Q\ITO WORDS.

N
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Output

to perform well in the
examination:

y

K KINESTHETIC learners
B absorb information more through hands-on tasks

« Write out thoughts on your befor
answering a multiple choice tesl.
« Jot down key points/thoughts
before answering an essay test.

B perform better when exploring, performing tasks, conducting experiments

‘a g B tend to become frustrated when sitting for too long
1

2 Intake

to take in the information:

=>» Look for examples in the
notes or textbook
=> Trial and error

=> Applications

/STUDY Strategies

P consider the examples in the
notes/text

—>| Precall examples given in class

> try to give your own example
think of practical uses for the info
Q do PRACTICE EXERCISES

~

Output

to perform well in the
examination:

= connect the test
guestion to the
examples studied

—» => think of practical uses

for the info provided in

the question




APPENDIX H

STATISTICAL ANALYSES (SPSS OUTPUT)



Descriptive Statistics - Frequencies:

Gender
Cumulative
Frequency Percent Valid Percent Percent
valid F 39 52.0 52.0 52.0
M 36 48.0 48.0 100.0
Total 75 100.0 100.0
Age
Cumulative
Frequency Percent Valid Percent Percent
Valid 16 4 5.3 5.3 5.3
17 68 90.7 90.7 96.0
18 3 4.0 4.0 100.0
Total 75 100.0 100.0
High School Average
Cumulative
Frequency Percent Valid Percent Percent
Valid 70s 26 34.7 34.7 34.7
80s 49 65.3 65.3 100.0
Total 75 100.0 100.0
Goal after Graduation from Cégep
Valid Cumulative
Frequency | Percent Percent Percent
Valid  university 68 90.7 90.7 90.7
own business 1.3 1.3 92.0
not sure 8.0 8.0 100.0
Total 75 100.0 100.0
Language of High School Studies
Cumulative
Frequency Percent Valid Percent Percent
Valid  English 36 48.0 48.0 48.0
French 27 36.0 36.0 84.0
Both 12 16.0 16.0 100.0
Total 75 100.0 100.0
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Chi Square Test:

LANGUAGE OF STUDY and TEST PERFORMANCE

110

Language of HYBRID Module ONLINE Module IN-CLASS Module
Study with » Test Grades Test Grades Test Grades
Asymp. Asymp. Asymp.
Sig. (2- Sig. (2- Sig. (2-
Value df sided) Value df sided) Value df sided)
Pearson Chi-Square 12.544(a) 6 .051 4.970(b) 6 548 | 10.034(c) 6 123
Likelihood Ratio 15.549 6 .016 7.073 6 314 10.428 6 .108
Linear-by-Linear 311 1 577 2168 | 1 141 1.057 1 304
Association
N of Valid Cases 75 75 75

(a) 6 cells (50.0%) have expected count less than 5. The minimum expected count is 1.44.
(b) 4 cells (33.3%) have expected count less than 5. The minimum expected count is 2.24.
(c) 6 cells (50.0%) have expected count less than 5. The minimum expected count is 1.76.

Chi Square Test:

WORK/EXTRACURRICULAR HOURS PER WEEK and TEST PERFOR MANCE

Hours HYBRID Module ONLINE Module IN-CLASS Module
with » Test Grades Test Grades Test Grades
Asymp. Asymp. Asymp.
Sig. (2- Sig. (2- Sig. (2-
Value df sided) Value df sided) Value df sided)
Pearson Chi-Square 10.910(a) | 15 759 14.799(b) | 15 466 | 21.547(c) 15 120
Likelihood Ratio 12.565 | 15 636 17.181 | 15 308 23.631 15 072
k'”ear.' by-Linear 170 | 1 680 007 | 1 931 1.140 1 286
ssociation
N of Valid Cases 75 75 75

(a) 19 cells (79.2%) have expected count less than 5. The minimum expected count is .12.
(b) 18 cells (75.0%) have expected count less than 5. The minimum expected count is .19.
(c) 19 cells (79.2%) have expected count less than 5. The minimum expected count is .15.

Test of Correlation:
DEGREE OF COMFORT WITH ONLINE ENVIRONMENT and TEST PERFORMANCE

» degree of
comfort with test grade | testgrade | test grade
online apps ONL CLA HYB
degree of comfort Pearson Correlation 1 -.100 -.079 .039
with online apps Sig. (2-tailed) .393 .499 741
N 75 75 75 75
» test grade ONL Pearson Correlation -.100 1 .341(*) .237(%)
Sig. (2-tailed) .393 .003 .040
N 75 75 75 75
» test grade CLA Pearson Correlation -.079 .341(*) 1 132
Sig. (2-tailed) .499 .003 .261
N 75 75 75 75
» test grade HYB Pearson Correlation .039 .237(%) 132 1
Sig. (2-tailed) 741 .040 .261
N 75 75 75 75

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Descriptive Statistics - Frequencies:

STUDENTS' PREFERRED METHOD OF INSTRUCTION
AFTER THE HYBRID MODULE

Cumulative
Frequency Percent Valid Percent Percent
Valid entirely online 5 6.7 6.7 6.7
entirely in class 7 9.3 9.3 16.0
50-50 hybrid 63 84.0 84.0 100.0
Total 75 100.0 100.0
STUDENTS' PREFERRED METHOD OF INSTRUCTION
AFTER THE ONLINE MODULE
Cumulative
Frequency Percent Valid Percent Percent
Valid entirely online 12 16.0 16.0 16.0
entirely in class 7 9.3 9.3 25.3
50-50 hybrid 56 74.7 74.7 100.0
Total 75 100.0 100.0
STUDENTS' PREFERRED METHOD OF INSTRUCTION
AFTER THE WEB-ENHANCED (IN-CLASS) MODULE
Cumulative
Frequency Percent Valid Percent Percent
Valid entirely online 6 8.0 8.0 8.0
entirely in class 5 6.7 6.7 14.7
50-50 hybrid 64 85.3 85.3 100.0
Total 75 100.0 100.0
STUDENTS' PREFERRED METHOD OF INSTRUCTION
FINAL SURVEY
Cumulative
Frequency Percent Valid Percent Percent
Valid entirely online 8 10.7 10.7 10.7
entirely in class 5 6.7 6.7 17.3
50-50 hybrid 62 82.7 82.7 100.0
Total 75 100.0 100.0

Cross tabulation: section * method pref  erence FINALSURVEY

method preference FINAL

Count entirely in

entirely online class 50-50 hybrid Total
section 1 3 0 37 40
section 5 25 35
Total 8 5 62 75




COMBINED TEST GRADES

N Minimum Maximum Mean Desitadtt.ion
test grade HYB 75 33.30 96.70 76.3347 10.72626
test grade ONL 75 53.30 100.00 79.7787 11.07710
test grade CLA 75 53.30 96.70 79.2911 9.60797
Valid N (listwise) 75
Statistic Std. Error
test grade HYB Mean 76.3347 1.23856
95% Confidence Lower Bound 73.8668
Interval for Mean Upper Bound
78.8026
5% Trimmed Mean 76.7304
Median 76.7000
Variance 115.053
Std. Deviation 10.72626
Minimum 33.30
Maximum 96.70
Range 63.40
Interquartile Range 15.00
Skewness -.845 277
Kurtosis 2.210 .548
test grade ONL Mean 79.7787 1.27907
95% Confidence Lower Bound 77.2301
Interval for Mean Upper Bound
82.3273
5% Trimmed Mean 80.0256
Median 80.0000
Variance 122.702
Std. Deviation 11.07710
Minimum 53.30
Maximum 100.00
Range 46.70
Interquartile Range 20.00
Skewness -.441 277
Kurtosis -.665 .548
test grade CLA Mean 79.2911 1.10943
95% Confidence Lower Bound 77.0806
Interval for Mean Upper Bound
81.5017
5% Trimmed Mean 79.5465
Median 80.0000
Variance 92.313
Std. Deviation 9.60797
Minimum 53.30
Maximum 96.70
Range 43.40
Interquartile Range 13.40
Skewness -.401 277
Kurtosis -.304 .548
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COMBINED TEST GRADES
- STEM & LEAF PLOT

HYBRID

ONLINE
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100+

|

40+
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100

90+
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50—
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test grade HYB.

IN-CLASS (WEB-ENHANCED)

100
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test grade CLA
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TEST GRADES BY SECTION (WITHIN ANALYSIS)

SECTION 1
Std.
N Minimum Maximum Mean Deviation
test grade 1 HYB 40 33.30 96.70 77.5425 11.94682
test grade 2 ONL 40 53.30 100.00 79.4200 11.42939
test grade 3 CLA 40 53.30 96.70 75.5884 9.94645
Valid N (listwise) 40
PAIRED SAMPLE t-TESTS
SECTION 1 PAIRED SAMPLES STATISTICS
Std. Std. Error
Mean N Deviation Mean
Pair1  testl grade 77.543 40 11.9468 1.8890
test 2 grade 79.420 40 11.4294 1.8071
Pair2  testl grade 77.543 40 11.9468 1.8890
test 3 grade 75.588 40 9.9464 1.5727
Pair3  test2 grade 79.420 40 11.4294 1.8071
test 3 grade 75.588 40 9.9464 1.5727
SECTION 1 PAIRED SAMPLES CORRELATIONS
N Correlation Sig.
Pair1 test1 grade &
test 2 grade 40 381 015
Pair2 testl grade &
test 3 grade 40 239 138
Pair 3 test2 grade &
test 3 grade 40 -491 -001

SECTION 1 PAIRED SAMPLES TEST
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Sig. (2-
Paired Differences t df tailed)
95% Confidence Std.
Std. Std. Error Interval of the Std. Error
Mean Deviation Mean Difference Mean Deviation Mean
Lower Upper Lower Upper Lower Upper Lower Upper
Pair 1 test 1 grade -
test 2 grade -1.8775 13.0099 2.0571 -6.0383 2.2833 -.913 39 .367
Pair 2 test 1 grade -
test 3 grade 1.9541 13.6005 2.1504 -2.3956 6.3038 .909 39 .369
Pair 3 test 2 grade -
test 3 grade 3.8316 10.8571 1.7167 .3593 7.3039 2.232 39 .031




TEST GRADES BY SECTION (WITHIN ANALYSIS)

SECTION 2
Std.
N Minimum Maximum Mean Deviation
test grade 1 HYB 35 55.00 90.00 74.9543 9.11125
test grade 2 CLA 35 63.30 93.30 83.5229 7.27134
test grade 3 ONL 35 56.70 96.70 80.1886 10.81167
Valid N (listwise) 35
PAIRED SAMPLE t-TESTS
SECTION 2 PAIRED SAMPLES STATISTICS
Std. Std. Error
Mean N Deviation Mean
Pair1  testl grade 74.954 35 9.1113 1.5401
test 2 grade 83.523 35 7.2713 1.2291
Pair2  testl grade 74.954 35 9.1113 1.5401
test 3 grade 80.189 35 10.8117 1.8275
Pair3  test2 grade 83.523 35 7.2713 1.2291
test 3 grade 80.189 35 10.8117 1.8275
SECTION 2 PAIRED SAMPLES CORRELATIONS
N Correlation Sig.
Pair 1 test 1 grade & test
2 grade 35 125 475
Pair 2 test 1 grade & test
3 grade 35 .028 872
Pair 3 test 2 grade & test
3 grade 35 .146 402

SECTION 2 PAIRED SAMPLES TEST
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Sig. (2-
Paired Differences t df tailed)
95% Confidence Std.
Std. Std. Error Interval of the Std. Error
Mean Deviation Mean Difference Mean Deviation Mean
Lower Upper Lower Upper Lower Upper Lower Upper
Pair1  test 1 grade -
test 2 grade -8.5686 10.9241 1.8465 | -12.3211 -4.8160 -4.640 34 .000
Pair 2 test 1 grade -
test 3 grade -5.2343 13.9412 2.3565 | -10.0233 -.4453 -2.221 34 .033
Pair 3  test 2 grade -
test 3 grade 3.3343 12.1155 2.0479 -.8275 7.4961 1.628 34 113




COMPARISON OF TEST GRADES BY SECTION (BETWEEN ANALY SES)

1) BY TEST NUMBER

INDEPENDENT SAMPLE t-TESTS

Group Statistics
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Std. Std. Error
section N Mean Deviation Mean
test 1 grade 1 40 77.543 11.9468 1.8890
2 35 74.954 9.1113 1.5401
test 2 grade 1 40 79.420 11.4294 1.8071
2 35 83.523 7.2713 1.2291
test 3 grade 1 40 75.588 9.9464 1.5727
2 35 80.189 10.8117 1.8275
Independent Samples Test
Levene's Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error Interval of the
F Sig. t df tailed) Difference | Difference Difference
Lower Upper Lower Upper Lower Upper Lower Upper Lower
test 1 Equal
grade variances 1.323 .254 1.043 73 .300 2.5882 2.4812 -2.3567 7.5332
assumed
Equal 1.062 | 71727 292 2.5882 24372 | 22706 | 7.4470
variances not
assumed
test 2 Equal
grade variances 8.718 .004 | -1.824 73 .072 -4.1029 2.2490 -8.5851 3794
assumed
Equal 1.877 | 66.985 065 -4.1029 21855 | -8.4652 2594
variances not
assumed
test 3 Equal
grade variances 572 452 -1.919 73 .059 -4.6002 2.3975 -9.3784 1781
assumed
Equal
q. -1.908 69.686 .061 -4.6002 2.4110 -9.4092 .2089
variances not
assumed




COMPARISON OF TEST GRADES BY SECTION (BETWEEN ANALY SES)

2) BY MODE OF INSTRUCTION

INDEPENDENT SAMPLE t-TESTS

Group Statistics
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Std. Std. Error
section N Mean Deviation Mean
test grade HYB 1 40 77.5425 11.94682 1.88896
2 35 74.9543 9.11125 1.54008
test grade ONL 1 40 79.4200 11.42939 1.80714
2 35 80.1886 10.81167 1.82751
test grade CLA 1 40 75.5884 9.94645 1.57267
2 35 83.5229 7.27134 1.22908
Independent Samples Test
Levene's Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. (2- Mean Std. Error Interval of the
F Sig. t df tailed) Difference | Difference Difference
Lower Upper Lower Upper Lower Upper Lower Upper Lower
test Equal
grade variances 1.323 .254 1.043 73 .300 2.58821 2.48117 -2.35675 | 7.53318
HYB assumed
Equal
. 1.062 | 71.727 .292 2.58821 2.43722 -2.27060 | 7.44703
variances
not assumed
test Equal
grade variances .088 767 -.298 73 767 -.76857 2.57978 -5.91007 | 4.37293
ONL assumed
Equal
) -.299 | 72.537 .766 -.76857 257013 -5.89138 | 4.35423
variances
not assumed
test Equal
grade variances 3.758 .056 | -3.895 73 .000 -7.93446 2.03732 | -11.99484 | -3.87408
CLA assumed
Equal
. -3.975 | 70.866 .000 -7.93446 1.99598 | -11.91446 | -3.95446
variances
not assumed
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COMPARISON OF LEARNING ACTIVITY GRADES (SWOT ASSIGN MENT [#2])

CROSS TABULATION : SECTION * SWOT ASSIGNMENT GRADE S

Count SWOT gr category
60-69 70-79 80-89 90-99 Total
section 1 0 4 9 27 40
section
13 10 35
Total 3 13 22 37 75

CHI-SQUARE TESTS OF SWOT ASSIGNMENT GRADES

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 13.186(a) 3 .004
Likelihood Ratio 14.642 3 .002
Linear-by-Linear 12.341 1 000

Association

N of Valid Cases
75

(@) 2 cells (25.0%) have expected count less than 5. The minimum expected count is 1.40.



