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Abstract

This paper reports on a case study aimed at deirgjop better
understanding of the different dimensions of blendEarning

technology. Drawing upon learners’ experiencegxamines the
circumstances in which learners are more likelclhmose among
different learning preferences and explores leash@references
for human and online learning support environmeatsd the
factors driving their choices. Finally the paper debes an
instructor’s selection of and experiences in the oftechnology
to support students’ learning and how technologg rapacted
face-to-face interaction with students. The stuoiyctudes with a
summary of the different dimensions of blendedniegrand how
an understanding of these dimensions impacts teeryhand
practice of blended learning within the educatioaalironment.
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Introduction

Recent research in the area of blended learningestig)it can provide a promising approach to
support learning environments that enable indivgltmadapt learning to their own preferences,
schedule, and needs. Proponents of this approgale #nat it can enhance learning both in
classroom settings as well as in technology enlthlsaning environments (Collis, 2002). Singh
and Reed (2001) suggest that it can enhance Iggemiperiences and increase learning outcomes
within a cost-effective environment. Twigg (2000)rodorates these findings suggesting that
when properly implemented, blended learning carrawg learning outcomes in large classroom
settings while reducing costs. Despite the promiddended learning there is limited empirical
evidence to support many of the claims. Moreoverstudies have been conducted to elicit
information about blended learning from the leashperspectives (Daniel, Matheos and McCalla,
2004). Oliver and Trigwell (2005) have further adtily synthesized research into blended
learning, drawing from both the corporate sectat arademia and concluded that the notion of
blended learning is seriously misguided and thatust be rebuilt and grounded on learning
theory, shifting the learning emphasis from teaatesnred to student-centred.

This paper describes a longitudinal case study taidsm to better understand the different
dimensions of blended learning from the learneesspective. It builds upon the work of Collis
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(1996) who suggests that a blended model strikedamce in the choice of different instructional
components in order to influence the integratioteshnology in teaching and learning. It extends
the research on blended learning by investigatimyraporting on students’ perspectives and
providing an explicit definition and categorizirtgetdimensions of blended learning.

Matheos, Daniel and McCalla

The study draws upon the experiences of learnetigipating in a 13 week introductory level
computer science service course (Service coursehase provided by an academic department
to serve the needs of the general university pdipnlaService courses generally do not constitute
a requirement for a major or minor within the acaedepartment offering the course. For
example English departments may offer a written camigation course to serve non-English
majors across the campus) at a Canadian univeltsetiyamines the circumstances in which
learners select from among different learning peafees over others, their preferences for human
and technological support and the instructor’sgnezices and experiences in the integration of
technology. The paper includes a review of curriggrtdture on blended learning research, a
description of the research methodology along w#ithcontext and setting for the study, the
results and findings from the study, and suggestfonfuture research.

Blended Learning Research

The articulation of the concept of blended learriegan in the corporate world. Corporate
researchers and practitioners noted that techn@obgnced learning alone was not enough,
arguing that people needed experiential learninghf® mastery and retention of knowledge and
skills achieved through the blending of technolagy face-to-face interaction (Singh, 2003,
Collis, 2002). Blended learning means differentdfsi to different people. There is a growing
literature that associates blended learning wéRifflle delivery of instruction (Collis and Moonen,
2001). Others regard blended learning as an impioltzilding block of the new schoolhouse,
which offers students both flexibility and converge, important characteristics for working
adults who decide to pursue postsecondary degRer&i & Jordan, 2004). Collis and Moonen
(2001) argue that blended learning is a hybridaditional face-to-face and online learning so
that instruction occurs both in the classroom amlthe, and where the online component becomes
a natural extension of traditional classroom leagnHybrid is yet another term found in the
literature. University of Wisconsin defines a hybcourse as one that combines face to face and
online learning. Blended learning has also beeatdrkas an alternative strategy to enhance
knowledge transfer and performance support in cilattain better business results (Marsh,
2002; Driscoll, 2002; Valiathan, 2002; Collis anddhen, 2001). There are several research
activities on blended learning in the corporateéarecFor example, Singh and Reed (2001)
explore the nature of blended learning and therpmation of blended learning approaches to
support business success; Bersin (2003) focustseaelection criteria for the use of media in
blended approaches in a range of contexts; JutidrBaone (2003) show how blended learning
solutions and robust learning services can helppeomes to develop their workforce and manage
their intellectual capital; Marsh (2002) providggpeoaches for designing effective blended
learning for the Brandon Hall Company. Further,sboll (2002) presents the notion of blended
learning as a strategy for gradual movement fraraditional course delivery into Web-Based
platform within IBM. Valiathan (2002) identifiesride categories of blended learning for training
and performance: skill-driven learning activitieedising on teaching a specific set of skills,
learning activities geared toward change in atéisjénd blending performance support tools with
knowledge management resources and mentoring glajeworkplace competencies.

In academia, blending lectures with seminars, wuwoks, bulletin board discussions, and off-
campus and on campus learning activities had ekpster to the construct of blended learning
within the corporate world. Despite the prepondeeanf blended learning practices within
academia, blended learning was not initially idéedi as a specific issue in the academy. More
recently, however, “blending” emerged as a powedtdtde for campus-based traditional
universities to improve teaching and learning. Teemeation of blended learning ideas into
academia is accompanied by several research &giwfoos (2003) and Collis (2002) have
examined the notion of blended learning in acadeitsi@urrent status and future directions.
Troha (2003) has investigated a process-orientawibbklearning design model, which presumes
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performance analysis for examining a need for itnginas opposed to performance improvement.
Collis and Winnips (2002) have explored differeatipgogical scenarios that can be embedded
into web-based learning environments and tradititg@ning situations to produce productive
and reusable learning outcomes. McCracken and DotziD3) have proposed a body of
principles for blended learning design throughdRploration of issues relating to teaching and
learning, organizational factors, discipline spiedi&ctors, and learning technologies. Barnum and
Paarmann (2002) have studied blended learningegtest to support new teachers during their
induction period.

Matheos, Daniel and McCalla

This growing interest in blended learning has bemompanied by many definitions so a
universal definition has been neither developedatoepted. The Collaboration for Online

Higher Education Research (COHERE) consortium defitersded learning as the best of both
worlds from the integration of online and face-t@d teaching, resulting in an enhanced learning
experience. Garrison (2003) contends that bletebrding combines the strengths of face-to-face
and online educational experiences to provide wnigquiry-based learning. Within the context

of this study the researchers build on the COHERB4R@efinition to include the commitment to
provide every learner with the opportunity to learinis or her best choice, within particular
resource constraints (Daniel, Mathoes, McCalla4200his commitment is based on
understanding learners’ preferences, use of teoggphnd available learning support.

In academia the use of blended learning stratggmsdes instructors and courseware designers
with a comfortable non-threatening environment hiick they can acquire the set of skills and
knowledge necessary to fully function in technoleghanced learning environments. These
claims are echoed by Driscoll (2001), who notes bfended learning by its very nature can allow
teachers and learners to move from traditionakctasms to e-learning in small steps, allowing for
the inclusion of aspects of both face-to-face amhe learning. This blending of technologies
affords greater flexibility in teaching and leamgjrand enables the delivery of high quality content
and effective learning. Common technologies usebdimia blended learning environment include
Web-based collaborative communication tools, suscbhat boxes, bulletin boards, and instant
messaging. Blending different technologies can alsmurage wider and faster access to learning
materials provided by instructors and peers. Iraditional classroom, instructor or peer support
can only be obtained within a specific context¢staom or office appointment time).

An inclusion of technology-enhanced learning withiblended learning environment can allow
students to access support at anytime and anywherexample, using peer-help support systems
(I-Help) learners can increase their knowledgehefdomain (Greer, McCalla, Collins, Kumar,
Meagher, and Vassileva, 1998). They can post thair questions, read others’ postings and
responses, respond to others’ queries and chedkerhathers are experiencing similar doubts
with the course content. Blended learning can imlsorporate the social benefits of the classroom
for learning activities requiring a face-to-facéeiraction with online self-individualized content
(Marsh, 2001). Individualization of instruction cha achieved through an understanding of
individual learning preferences, and how learnéisse technology to enhance their learning. It is
also possible to blend independent learning appexawith collaborative learning approaches to
improve learning outcomes incorporating varioustedtogies.

Despite these numerous apparent advantages tetealittle is known about the experiences of
learners in a blended learning environment and et consider a truly effective blended
learning environment (Daniel, Matheos, and McCa(@0)4). Within this study we believe that an
effective blended learning approach should begth wnderstanding the requirements for blended
learning, learners’ preferences, available todisjae of tools to support the blend, and the
available learning support to supplement the blegmgrocess. We focus on pedagogy, technology
and the domain, and the circumstances in whichestisdnake choices within a variety of
resources. Figure 1 outlines this process anddimponents necessary for a blended learning
environment.
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Figure 1. A Learner-centered Blended Learning Apgroac

Understanding why blending is needed is a firgiesia developing an effective learner-centred
blended learning approach. The initial step of piniecess is the identification of needs in the form
of what is and what needs to be, clearly articntpthe gap and proposing a solution that can
bridge the gap between the present situation andehired learning outcomes. Upon completion
of this first step, learners’ needs are determitexxhnologies and other learning support resources
selected, and the learning implemented. Howe\wecitttical part of this process is the ongoing
analysis of the learning experience in order toeusidhnd how the different components of

learning (domain issues, interaction during theneg process and learners’ learning preferences)
can be combined to meet learning objectives arrddées’ needs while remaining within resource
constraints.

Learning Preferences

Learning preferences are the conditions in whichies prefer to work and learn. Learning
preferences range from a preference to work and ledependently, in collaboration with others
as in classroom settings, and with or without thkp lof an instructor. For Sadler-Smith (1997)
learning preferences refer to individual propentitghoose or express a liking for a particular
instructional technique or combination of technigueearning styles, on the other hand, are
concerned with how learners mentally perceive, @ecunderstand, and internalize new
knowledge. Learning styles also refer to traitseairhing that are unique to each individual learner
(Grasha, 1996). Kettleborough (2004) found thappedo not learn in a single manner, but rather
select a combination of tools and processes witlstwiiney are most comfortable. Learning
technology designers often overlook the fact thatriers think, process information, and learn in
different ways. However, these differences amesagriers have been found to affect the learners’
selection of courses, their success within coutkeg, career choices and even the friends they
select (Jonassen and Brabowski, 1993).

Studies within learning sciences and education leatablished that some learners prefer certain
methods of learning more than others and somedesaperceive learning environments

58



D LD | | Journal of Learning Design

differently (Corno and Snow 1986; Felder and Sitvan, 1988; Felder, 1993; Grasha, 1996).
Although understanding learners’ learning stylesriical for adapting and individualizing
learning, how learners prefer some styles to otisesiskey to the building of more engaging
learning environments. Research shows that leami@osare actively engaged in a learning
process can feel empowered and are more likelghieae success (Dewar, Hartman 1995).
Studies have also found that learning preferenaegositively or negatively influence a student's
performance (Birkey and Rodman 1995; Dewar 199%trin 1995).

Matheos, Daniel and McCalla

Research studies have pointed out that throughrstasheling learners’ learning preferences and
identifying their learning strengths and differesiceachers can assist and enable learners to adopt
different learning strategies that can engage tinesiifferent learning activities (Kolb, 1984;

Duff, 2000). Furthermore as educators become awfdteeir learners’ preferences, the
effectiveness of the learning process is enharBlebin, 1976). Wakefield has corroborated

these findings stating that when learning actigitiee structured to motivate the learners, and are
congruent with individuals’ learning preferencesrhing improves. If optimal learning is
dependent on learners’ learning preferences as nesearchers have found (Birkey and Rodman
1995; Dewar 1995; Hartman 1995), there can be ti@mi@n students’ learning preferences
between a classroom-based learning environmena aachnology-enhanced learning
environment. Clearly understanding these variatietareen classroom-based and technology-
enhanced environments is both critical and notahktudied in previous research. Despite
extensive research conducted on learning stylepaafdrences in the traditional classroom, there
is a dearth of research studies addressing leapreferences in technology enhanced learning
environments. Central to our study is the exploradf learners’ preferences in technology-
enhanced learning environments as opposed to thepstyles. In so doing we limit our study to
understanding of how and why students make chaibeat learning resources within the
constraint of a thirteen-week computer service seurThe study does not touch on issues such as
preferences learned from prior educational expeegand how they might influence learners’
choices within the computer science course.

In blended learning environments both the learrieeg’hing preferences and their choice of
technology are critical. Singh (2003) reinforces ginevalence of differing learning requirements
and preferences among learners. To meet thesemliffieeeds educators and learning
technologists must use a blend of learning anchi@olgical support tools, appropriate to the
content, the learners, and the time frame forehening.

In our study learning preferences of adult learagescentral since the students in the service
course were adults. In addition to independenniegr(sometimes referred to as self-directed
learning) (Knowles, 1975), some adults may prefdiaborative learning activities; whereas
others can be characterized as technology-cent&d,ctor-centred, or flexible learners. Table 1
associates these various learning preferencegegtiective definitions developed.

Table 1. Definitions

Preference Type Definition

Independent/Self-directed The learner is willindearn with or without the help of others.

Collaborative The learner prefers to learn with twwenore students.

Technology-centred The learner depends on technotogyenhance the learnirjg
process.

Instructor-centred The learner depends on an irsirulm determine and dire¢t
learning needs.

Flexible The learner needs to be able to make ebotbat can alloy
him/her to meet their own unique learning needs.
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Research Methodology

Matheos, Daniel and McCalla

In our study we used an explorative research desigletermine when and why students migrate
from a classroom-based learning environment telan@ogy-enhanced learning environment.
Participants for both the survey and the focus gsomere enrolled into a service course on
computer science. The course is a survey of magasanf computer science, combining a breadth
of topics with depth via specific examples withach topic. Topics include: history of computing,
computer applications, analysis and design, higél lprogramming, computer software, computer
hardware, artificial intelligence, and the socmapiact of computers. The course is available to all
majors except those intending to major in compsitégnce. The course is intended to prepare
students to acquire literacy in information teclogyl, and broad knowledge of computer science
in general. Students are also expected to learntba@velop interactive web applications for the
internet using HTML and JavaScript.

Students have access to materials of an onlinéoveo$ the course in the form of digitized
lectures (video clips), texts, jigsaws programnpugzles, online help support systems (I-Help).
The I-Help system facilitates both synchronous ayhehronous interactions. In addition
students were required to attend regular classtwased lectures on the same materials in the
course, and they had access to an instructor éeamching assistant. Assessment of students was
based on quizzes, laboratory assignments, midtachadinal examination.

Two approaches for data collection were used: aesuffecus group interviews of a subset of the
class. A 15 items survey instrument was adminidtésea self-selected sample of 48 students
enrolled in a first year computer science servamgrse. (See the Appendix 1) Questions were
partitioned into three sections (background infdiramg learning preferences, and technology
choices). The survey instrument had a 96% retumn rat

More data were elicited from the two focus groupd an interview with the class instructor. The
two focus groups involved a total of ten particigamll female. The focus groups were self-
selected and comprised of both individuals whoigigeted in the survey and those who did not.
The focus group questions were open-ended, askidgsts to verbalize about their learning
experiences and preferences, their use of onliddaae-to-face support and the impact of this
support on their learning. Each focus group lasteateur, with the discussions taped and
transcribed. Transcriptions were analyzed for satleemes. In addition, trace data of students’
technology use, meant to better understand studetgsactions between technology and learning
and teaching, were carried out. The class instrweds interviewed to explore why and how he
selected and integrated technology into his teacad his perceptions of its impact on the
learning environment.

Result

The purpose of the survey was to a gain better statating of learners’ learning preferences in
relation to online and classroom enhanced learaimgronments. It was also to identify when
students are more likely to work independentlynocallaboration with others given various kinds
of learning tools and human support provided. Tha dallected in the initial part of the survey
provided background information about the studantduding age, gender, linguistic background
and their academic department. The data revealtd\tka50% of the students were under 19
years of age with over 90% of the students beirdeu4 years of age. (See figure 2).
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Figure 2. Age Distribution among Participants

Respondents were predominantly first year stud@m®), with 10% in their second year and 5%
in their third yearThe respondents for the questionnaire were sedtztad and the majority of
them were female. (See figure 3)

Gender Distribution

O Female
W Male

0 10 20 30 40
Total

Figure 3. Gender Distribution

The linguistic background of the students was dveeflecting first languages of English,
Mandarin, Spanish, Bengali and Cantonese. The rhamfrithe participants (over 90%) indicated
English as their first language, followed by Mandand equal percentage distribution of
Spanish, Bengali and Cantonese (see Figure 4).

As this was a service course, not available to aderpgscience majors, participants came from a
range of colleges (faculties) across the Universitgaskatchewan. The greatest number of the
participants, 39%, was enrolled in the College ofmtherce, with slightly fewer 35%, enrolled in
the College of Arts and Science. The remaining gigets, 26%, were enrolled in various
colleges across the institution, some of whom weggistered in unclassified studies indicating
they had not yet determined their area of specititia.
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Figure 4. First Language Spoken by Participants

The second component of the survey sought informatimut the learning preferences of the
students, including their choice of learning suppand tools. Students were asked to rank in
priority order their reasons for attending clas3d® data revealed that approximately 53% of
respondents attended class for the lectures, rgiaditional classroom learning as their first
preference. They indicated that they learned bittelass when a teacher provided formalized
lectures. These participants also suggested tbavilability of learning resources and location
of human support influenced their choice of classrdearning. Twenty-six percent of the
students said they are more likely to attend ckasden the instructors did not put the class notes
and power point on the web. Others indicatedrtesting the instructor to discuss class related
materials was one reason for attending classemall aumber (10%) mentioned peer interaction
as the primary reason for attending classes.

The survey also attempted to determine what learsuipgorts (e.g. the instructor, the online
learning technology, etc.) students were moreyikeluse when they were faced with particular
problems. The findings showed that most of the gigdits (42%) were more likely to use
collaborative learning technology (I-Help) (GrekligCalla, Collins, Kumar, Meagher, and
Vassileva, 1998) as the first source of help. Thpeycent reported they were most likely to ask
the instructor, and 27% said they would approaeir fpeers first. In addition the majority of the
respondents would also use the web-based coumerces. Only 10% of the respondents
indicated they had sought such help from the tegcassistant.

The data also revealed a general variation in Iegrpieferences. This variation was categorized
into four major learning preferences: independeuitaborative, flexible, and instructor-centred.
Drawing on the data, 40% of the students couldrbaped as instructor-led learners; 30% as
flexible learners; 18% as collaborative learners 82% independent learners. The survey also
explored the types of learning activities in whathdents were more likely to work with others in
groups, and the types of learning activities stitglarere more likely to pursue individually.

Most of the participants 73% were more likely torkvon assignments individually. When asked
about examinations, 46% preferred working indiviguan mid-term exams. Fourteen percent of
the respondents preferred to work in groups wheieweng and discussing class notes.

Participants used various sources of learning tmoésihance their learning when working on
individual projects or activities. When asked abmsburces utilized, 69% of the students used
web-based class notes, 43% used notes taken §) ated 31% used Internet-based resources.
Seventeen percent of the participants chose thgnasktextbook as a resource, while only 3%
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used materials from the university library. Hueit collaborative activities, participants repdrte
seeking support and resources from a number otsstincluding comparing class notes among
peers (15%), asking the instructor for support (L&%a asking other students from other sections
of the same course (4%).

Matheos, Daniel and McCalla

The focus group corroborated the findings of theeyrOf the 10 focus group participants, nine
of the students reported attending every class.dDrdent attended 60% of the classes, attributing
her absence to having taken computer science thoutdpigh school and having the knowledge
and understanding of the background and histoppofputers. She found reading the textbook a
sufficient review of this material. However, shteatled all classes in which HTML and
JavaScript was presented. All students found thesahotes and power point slides posted by the
instructor prior to the class an essential andalakilearningesource.

All focus group participants printed and read thebwnaterial prior to the class allowing them to
concentrate on comprehension and interaction rétiaer note taking. When asked about the
classroomectures, all 10 students were overwhelmingly pasitdescribing the instructor as well
organized and articulatéwo students described his teaching as charisnaditigund him to be
very approachable and willing to answer questiasth buring the lectures and out of the
classroom in his office or online. Responses tinerdueries were always received within the
same day. When students were asked ateplacement of specific topics e.g. history of
computers with web-based resources, their respeasevaried. Half of the focus group saw it as
a possibility, while the other five participantsnferced the importance of regular structured
lectures for all course topics.

All participants reiterated the importance of btith web-based materials provided prior to class
with the class sessions used for explanations Emifications. All participants found that the
combination of online support and lectures provittesim with choice to construct individualized
learning experiences. None of the focus groupgiaaints wanted to replace the classes with
online learning, but rather wanted the choice tmiporate online learning tools if and when
appropriatdo their learning.

Technology Enhanced Learning

The final component of the survey sought informatibout the students’ choice of and purposes
for technology usage. Figure 5 indicates the itistion of software usage among survey
participants.

Softwar e Usage
I-Help one-to- I-Help public
Email ©Ohe messaging discussion
2204 0% forum
30%
Web resources
23% Microsoft office
25%

Figure 5. Software Usage
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Besides the variation in learning preferences, kkethdistinction in terms of preferences for
different kinds of learning support was observeck $éries of independent questions focusing on
preference to and selection of learning suppomstracted within the survey provided data
reflecting these differences. Fifty percent of stud said they were more likely to prefer human
support, and 50% stated they preferred other kafidsipport. In responding to another question
34% of the students said they would rather obta@th Support through technology without
physically approaching the instructor in class.vidre on the focus group responses it appears
this preference was based on the fact that theustst promptly provided help online. In
responding to yet another survey question 26%eptrticipants said they sought online support
from peers, rather than the instructor throughltHelp system. Clearly these responses indicated
the range of learning support preferences.

Matheos, Daniel and McCalla

The data also reflected a relationship between addéeghnology usage and associated help-
seeking behaviour. Younger students sought heip@filom both the instructor and peers more
often than mature students. Within the focus grdispussions all participants said that they
accessed and read I-help discussion on a dailg.ddsiety percent of the participants in the focus
group functioned only as lurkers, using the toatd@afirm academic areas of difficulty; often
finding their queries posed by and responded tothgr students. When students within the focus
group were not able to find answers from the existliscussion on the I-help, all preferred to
email the instructor privately with their questidhey expressed concern about posting questions
that other students might think were “stupid”, meybbserved critical comments made when a
learner asked a question that was obvious, ohtédbeen asked already. All focus group
participants said that the instructor provided gdeedback to email and that he always responded
in a respectful manner. While all focus group ipgraints accessed online support they stressed
that they wanted the choice to access both fadaem-and online support, and did not want online
communication to totally replace face-to-face iatgion.

Technology and Pedagogy

In attempting to understand how technology affpetdagogy, the researchers explored the
circumstances in which students prefer classroamieg to technology-enhanced learning
environments. Previous research has indicatechthattechnologies are forcing pedagogical
shifts from instructor-controlled learning to learrcontrolled learning (Johnston, 2000). Results
from our study suggest that not all learners amfodable with this shift. More than half of the
students 53% who answered the survey still prederaalitional instructor-led lectures situated in
classroom settings. Twenty-three percent of thenkxarsaw classroom learning as providing
opportunities for interaction with the instructbat in turn enhanced their learning. However,
26% of the students were willing to forgo attendatagsses if the instructor could provide
elaborate class notes on the class website, anélprg they could ask the instructor if they
needed help in an event that they cannot understaméthing. These results suggest that the
majority of the learners already knew what kindgfironments they preferred for specific kinds
of content. It becomes, necessary therefore, tmmparcontent or task analysis to determine what
topics, themes, or modules are better taught ssod@m settings and those that lend themselves to
the online setting. This is subject for future reskan this area.

We also explored the situations in which learneesmaore likely to prefer classroom learning to
technology-enhanced learning. It appears leartesishing preferences, particularly their choice
of learning resources and technological suppogtnsel to be directly related to the nature of the
domain. Within the focus group half of the learrgrggested that content that does not require
problem-solving skills and deep synthesis e.g.ttisof computers” might not require classroom
presence and can be effectively delivered in antelclgy- enhanced environment. However, for
problem solving e.g., Web programming (JavaScraitfocus group participants saw a
classroom presence as critical.

In a post-course interview, the instructor stateat he selected and used technology as a way to
enhance and expand the classroom, and not to esjpla€o enhance the classroom he used
technology in numerous ways to support learningmaele all lecture notes and power point
slides available to students prior to each classder to download, print and review before the
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lecture, allowing students to focus on the disarssather than trying to record all material
presented. He also used technology to add vandtyet class and to “surprise and get the attention
of students” by providing movie trailers and sow@figcts interspersed with the lecture.

Matheos, Daniel and McCalla

To expand the classroom he supported the use ofrthal help environment. He continually
reviewed the I-Help discussion board for informatan student areas of difficulty and to ensure
responses provided by students were correct. Régetlve student queries on the I-Help
discussion board informed him of topics that mayehaeeded additional time or explanation
within the classroom. Hesponded daily to all private email questions, eantinued to meet
students face-to-face prior to classes, followilagses and in lab sessions. He recognized all
modes of course presentation and interaction &ngabkto an effective learning environment. He
supported the students’ entitlement to choose théemmost appropriate to their needs, and was
an advocate of a blended learning environment @ntbincomitant incorporation of a variety of
pedagogical approaches.

Technology Access

Earlier studies have confirmed that technologicakas is a critical determinant of learners’
choice of technology-enhanced learning (Irons, Kaxedl Bielema, 2002). Within our survey
learners indicated they accessed online resourcasvarious locations. Seventy-eight per cent of
the respondents indicated they accessed theilimganmaterials from home, while 40% accessed
through school and about 1% from their place oflwbearners with Internet connectivity at
home reported a higher use of learning resourckseon

Discussion

Within the context of this study the researcheggraached blended learning in terms of
understanding students’ learning goals, their iegroontext, the technology and human support
available to enhance their learning, and how theglerchoices between technology-enhanced
learning and traditional classroom settings. Wéebelthe goal of any blended learning
environment is to offer a wide range of learningogrces and experiences, together with
appropriate technological and human support basddawners’ learning needs. With this goal the
design of a blended learning environment requirésep understanding of learners’
characteristics and their learning goals. One itgmbraspect of learners’ characteristics is their
variation in preferences for learning and learrsngport.

Research in the learning sciences has revealetetiraers learn differently and that they process
knowledge in different ways. Learners’ differenceggest that learners learn more effectively
when provided with certain kinds of learning res@srand support. Observing and understanding
learners’ learning styles traditionally requires tise of standard psychometric tests to assess
learners’ cognitive processes. In this study weetdistinguished between classical learning styles
and learning preferences, where the latter refelesarners’ preferences to pedagogical and
learning support independent of their cognitivditds.

Learning preferences can influence whether studeotsd choose to work individually or in
collaboration with others. Inferring from the rasypresented above, it appears that students
would respond differently to learning (independegrtsus collaborative) depending on the nature
of materials to be learned and the kinds of hunmahtachnological support available. We further
observed that independent learners doing clasgrasents on their own with little support from
their peers and the instructor of the class areettikely to use more technology support compared
to the other types of learners. Collaborative leesron the other hand enjoyed learning and
interacting with their peers and the instructor.yhéen collaborated with their peers when doing
class assignments and discussing notes. Collabetatirners also noted that working in groups
was essential to increasing their understandirthefiomain. This collaboration with colleagues
enabled them to exchange experiences and joirlihg stifficult problems that they would have
not otherwise solved individually.
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Instructional design theory is critical to the deyenent of appropriate blended learning
experiences. Instructional design approaches nfitest focus on the arrangement and
development of instructional resources to proddfsetve learning experiences. Traditionally, a
sound practice of instructional design is based thorough analysis and understanding of
learners, the academic content to be learned anchéfdia in which the content is to be delivered
along with the appropriate learning support. Howgtree design of blended learning differs from
the usual practices of instructional design pritesipgiven the wide range of pedagogical and
technological options that could be combined foe#active learning environment than can serve
diverse learners. The researchers were unabledteloecent research that thoroughly addresses
the influence of instructional design and practineblended learning environments.
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Earlier instructional design approaches were baseabfectivist principles, resting on linear
design practices (Jonassen, 2000). In these apgmedice design of instruction begins with an
understanding of the content, a process known igebanalysis. Content analysis often requires
that an instructional designer work with a conexert to produce relevant learning content. The
process of content analysis concludes with taskysisaand determining how learners can
interact with the content in order to accomplishtipalar learning objectives. While early
instructional design approaches were behaviorstdan the assumption that there is only one
optimal way of learning, recent instructional desapproaches were built on constructivist theory
that encouraged an understanding of the learnerghar particular context for the learning
activity (Newby, Stepich, Lehman & Russell, 1996).

A fundamental assumption underlying constructiviststructional design principles is that
knowledge does not exist independently of the kraamd that knowledge is constructed through
interaction with either the content (Piaget, 1937pther individuals (Vygotsky, 1978). In
addition constructivist instructional design apmtoes are based on the understanding of learners’
learning styles and their self-reflective cognitskdlls. Constructivists consider both the content
and context critical in the determination of pedgigal methods and strategies in a learning
program. It seems the notion of blended learningrenments based on the understanding of
learners’ preferences presented in this studyngeent with a constructivist instructional design
approach. Fundamental requirements for blendeditgasuch as learners’ preferences,
availability of human and technological supporg ttature of the domain, and learning and
interactions determine the particular blended liegrstrategy that is appropriate.

Drawing from the results of our study it appearsdim issues are important to students when it
comes to the choice of technology. In understandomain issues in the context of blended
learning requirements, the use of Bloom's Taxonoh®76) is appropriate as it succinctly
differentiates different levels of understandingdxhon various knowledge types. Bloom
identified six levels of understanding knowledgéhivi a cognitive domain: knowledge,
comprehension, application, analysis, synthesiseamatliation. Certain parts of a domain require
one or more of the knowledge types. For instanoesider the case of the participants who
suggested that certain modules such as historgropaters can be studied with little human
support and can best be taken online. History nfprdgers would be categorized as Bloom'’s
comprehension knowledge type. In the context adrapuuter science course this implies an
instructor would put class notes online and prowidine support to students when necessary.
The modules that require deep synthesis and evatuiatiBloom’s terms such as Web
programming (JavaScript in this case); can besuipported through a combination of classroom
lecture and technology-enhanced experiences with drdine and human support.

Conclusions and Research Directions

The notion of blended learning is increasingly gajnpopularity as an effective pedagogical
approach that integrates classroom and technolobgreed learning. Our examination of work
on blended learning has revealed that blendedifepgeriously lacks explicit definition, that the
term is predominantly situated in the corporateasesnd that it is more widely used by e-learning
practitioners and writers than in the educatioriesys However, the term is quickly permeating
research discussions in the academic communityutmeview of the literature and the evidence
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gathered from this case study, we concluded tlasticcess of the blended learning approach
depends on the explicit clarification of the cortcapd the context in which it can be applied. We
argue that the context in which blended learninglmaapplied is better understood by critically
examining learners’ individual differences and tireumstances in which they are most likely to
make decisions on their appropriate learning pesfess.
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Moreover the conceptual and scientific rigor of tieastruct of blended learning depends on
further examination and reconstruction of its natamd the contexts in which it is applied. Our
work suggests that the issue is not blended legumén se, but rather it is pedagogy and learning
preferences, technology choices are made to suppdagogical goals as appropriate to particular
learning preferences. In other words blending isanfirst order issue, but is derivative on
pedagogy and learning preferences (Daniel, MatBeldeCalla, 2004). Oliver & Trigwell

(2005) support this view. They point out that thentédlended learning is ill defined and it should
be radically reconceived, made theoretically conrghilosophically defensible and

pragmatically informative.

The requirement for blending is to be drawn from ieitgl evidence and positioned within
available technological and human support conggailtithin this understanding it is best
situated within a variety of learning preference®ag learners and their use of online and human
supports for learning. In addition factors suclaesess to technology, age, the nature of content
and domain, types of technologies available, icstiis availability to provide support to students
in person and online, and students’ ability to obsupport from peers, remain critical. Although
this single case study does not pretend to pravioiee explicit answers to issues around blended
learning, we strongly believe the results can mtevnsight into how to achieve a blended
learning approach. Such an approach would ensfeetigk, accessible, and engaging teaching
and learning providing a range of technological aad-technological learning supports for
learning and teaching. But perhaps more importatiily results of our study can provide new
insights to the debate on blended learning, mofrimgp the approach itself to the requirements
and factors that are more likely to drive blending.

Despite the enormous possibilities that blenderhlag provides as an effective instructional
strategy, there are persisting and open-endedignsshat remain unexplored. Blended learning
is an emergent concept marked by ambiguity andeanecademic research cluttered with
predominantly vague definitions and misinterpretasi Further, studies developing conceptual
and practical principles that can guide decisiamsvby, what, when and how to implement
blending learning are needed. New evaluation methindls, and units of analysis for blended
learning environments need to be developed.

Another area which might possibly influence blentdning environments is mobile learning
(M-Learning). M-Learning refers to use of mobile cargiional handheld devices, such as palms,
laptops, Windows CE machines and digital cell phanésarning. A recent study of learners’
preferences in M-Learning in the UK suggests thatilers are mostly enthusiastic about M-
Learning and its impact on their future learningtétell, 2005).The use of handheld devices and
laptops raises new pedagogical and technologicdl@ms within the paradigm of blended
learning. Pedagogical design problems will relatedntextual issues involving approaches that
promote personalization of learning materials, @kdlichnical issues will include designing those
materials in such a way that they are viewableairious screen sizes and resolutions and that they
can interoperate and content can synchronize wlibraomputing devices (Bull & Reid, 2003;
Cui, & Bull, 2005).

The goal of this paper has been to develop a hatderstanding of the different dimensions of
blended learning technology drawing upon learnexgeriences. The aim has been not to provide
ways to support the development of blended learamgronments but rather to examine the
circumstances in which learners are more likelgltoose among different learning preferences
and explores learners’ preferences for human afidediearning support environments and the
factors driving their choices. The creation of dalde, intelligent and effective adoption of
blended learning within academia is dependent emptbvision of empirical evidence about its
effectiveness in enhancing the teaching and legmincess. Moreover the need for instructional
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design principles that better address blendedilegapproaches will continue to grow as blended
learning becomes more prevalent throughout ouititisins.
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Appendix

A sample of the survey Questionnaire

Technology Enhanced Learning Questionnaire

Thank you for agreeing to take part in our study.e Parpose of the study is to find out more
about your use of various software tools in thiarse, to understand why you select these tools,
and to study how these tools help to support yeaiming in this course. One part of the study is
this questionnaire. Later in the study we will benadstering interviews to focus groups. We will
also be looking at some summary statistics thrauatking throughout the term students’ actual
technology use. We hope the information gathereithisystudy will provide the best technology
enhanced learning environment possible for you.

In this part of the study, we would like you tol fiout the following questionnaire. The
questionnaire is divided into three parts. Pa# asks about your background. Part two is about
your learning preferences. Part three is about fehnology use and preferences. Your answers
to these questions will be anonymous. Neither yostructor nor your classmates will grade or
see your responses. So please, feel free to expoesstrue opinions on the questions. For
questions with pre-specified options, place an ¥kt to the single choice or (choices) that are
appropriate to your situation. Answer discussioegjions with a statement that is as clear and
complete as possible.

1. What is your network student identification (NSID)?

Under 20

[ ]
[ ]
[ ]
[ ]28 -34
[ ]
[ ]
[ 142 and above
3. Gender
[ ]Male
[ ]Female

4. First Language
[ ]1English
[ ]Other, please specify

5. Year in the University
[ ]1%year
[ ]12%year
[ 13%year
[ 14" year
[ ] Other, please specify

6. Study status
[ ]Full time
[ ]Parttime
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10.

11.

12.

13.

[ ]Unclassified

What is your major?

Why do you attend classes?

[ ]!learn better in class when a teacher givéscture
[ 1!learn better when I interact with my classes

[ ]! want to ask for clarification from the imattor

[ ]1want to keep up to date with others in thess

[ ]Other, please, specify

When do you attend classes? On a scale of O-ekessign a weight against a choice on
one of the following answers. 0 means a choice doeapply to you and 5 meaning a
choice apply to you

[ ]1When there are no notes available on thesalabsite

[ 1When | am not working

[ 1When | need instructor’s help

[ 1When | need to talk to my classmates aboagshotes

[ ]Other, please, specify

If you have a problem with your class, where do godirst for help? On a scale of 0-5,
please assign a weight against a choice on orfeedbtlowing answers. 0 means a
choice does not apply to you and 5 meaning a clagppéy to you.

[ ] Instructor

[ ]Tutor

[ ]Friend in the class

[ 1I-Help

[ ]The Web

[ ]Other, please, specify

How much is your learning done on your own? Chaoseanswer.
[ ]Very much

[ 1Much

[ ]Little

[ 1None

What learning materials do you use to facilitatanjearning when working on your
own? On a scale of 0-5, please assign a weighhstgaichoice on one of the following
answers. 0 means a choice does not apply to yo® ameaning a choice apply to you.
[ ] Text books

[ ]Library

[ ]Internet—the Web

[ ]Class notes in the web

[ ]Notes taken in class

[ ] Information from other class websites

What kinds of activities do you find usefully dooe your own? On a scale of 0-5, please
assign a weight against a choice on one of theuitlg answers. 0 means a choice does
not apply to you and 5 meaning a choice apply to yo

[ 1Doing assignments

Indicate your reasons for this choice.

a)

b)

c)

[ ] preparing for mid-term or final.

Indicate your reasons for this choice.

a)

b)
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c)

[ ]Reviewing what has been taught in class
Indicate your reasons for this choice.
a)

b)

c)

[ ]Other, please, specify

Indicate your reasons for this choice.
a)

b)

c)

14. Which activities do you find working with other sgients useful? On a scale of 0-5,
please assign a weight against a choice on orfeedbtlowing answers. 0 means a
choice does not apply to you and 5 meaning a clagppéy to you.

[ ] Discussing class notes with classmates
Indicate your reasons for this choice.

a)

b)

c)

[ ] Asking help from an instructor
Indicate your reasons for this choice.
a)

b)

c)

[ ]doing assignments with other students indlass
Indicate your reasons for this choice.

a)

b)

c)

[ ] Discussing materials with people who haveetakhis class before
Indicate your reasons for this choice.

a)

b)

c)
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[ ] Discussing course materials with people frottmer sections of the same class
Indicate your reasons for this choice.

a)

b)

c)

[ ] Discussing with others, please, specify

Indicate your reasons for this choice.
a)
b)
c)

15. Where do you access your course materials onlitegs®, choose one or more of the
following. On a scale of 0-5, please assign a weagjainst a choice on one of the
following answers. 0 means a choice does not appjpu and 5 meaning a choice apply
to you.

[ ]School
[ 1Home
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SOFTWARE TOOL

I-Help public discussion forum

I-help one-to-one private
messaging

Email

Web resources
Office programs (Word, etc.)
Others

[ 1Work
[ ]Other, please specify

16. Here are a number of software tools that you haygabably will use in this course.
Please rank how heavily you use them, 0 meaningsemr (anticipated use) and 5
meaning heavy use or (anticipated use).
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