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Abstract—Technology is influencing education, bluring the
boundaries of delivery modes. A combination betweennline
and traditional teaching style, the hybrid/blendedcourse, may
present a solution with many benefits. This paper mvides
definitions of the different delivery approaches, ad then
evaluates four years of data from a course that habeen
converted from traditional face-to-face delivery, b a hybrid
system. It is determined that the revised coursenihybrid
delivery mode, is at least as good, if not betterthan it
previously was.

Keywords — Hybrid, e-Learning, Higher Education, Blation,
Assessment

I. BACKGROUND

The Gartner Group Research Institute in the Urtdes
anticipated that the world e-Learning sales would grow
14.5% annually from 2006 to 2011 [1]. Over a simila
timescale, government policies in the UK also iathd that
the effective use of technology-assisted studetuded
learning is essential for the future of higher edion [2]-
[5]. In a review of higher education and the futtoke of the
university, Ernst & Young [6] have suggested that “
campuses will remain, but digital technologies will
transform the way education is delivered and aeckssnd
the way ‘value’ is created by higher education exs,
public and private alike.” (p. 4).

Greater, and smarter, use of technology in teadsiadso
widely seen as a promising way of controlling cofsts
When compared to other service industries, higbacation
stands out as being particularly affected by whreg heen
described as the “cost disease”[8]. Universittesve large
costs for infrastructure and labour, with relianos
expensive face-to-face provision. The urgent neebdost
university productivity has been noted by many/[fel}.

Lectures are accepted as being a very inexpensiyeoiv
presenting new ideas and concepts to studentstidualiy,
lecturing has been described as an ineffective fool
promoting theoretical understanding [12], as itehar
stimulates student thinking beyond the short-teremuory
[13]14]. The passive role assumed by studentsdtules is
too focused on the subject being delivered, rathan the
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provision has the capacity to lower costs andadtleustain,
if not boost student outcomes [17]-[19]. Hybrid/Béed
learning can ease some of the economic strain wests,
as it reduces commuting expenses and allows ftexébfe
timetable that may better accommodate the students’
personal circumstances [20]. Cost simulations, oaigjn
speculative, have indicated that adopting hybriddet® of
instruction in large introductory courses has theeptial to
reduce costs quite substantially [7].

This paper begins in Section 2 by introducing d#éfins
of the terms in use for educational delivery. The
“Fundamentals of the Internet and the World WidebiVe
(CSCI 1150) course is then described in Sectiorige
methodology for data collection is outlined in Sect4,
with Section 5 exploring the evaluation of saidadiat terms
of student outcomes and attrition rates. The @iatip
between assessment weighting and online student
interactions in discussion forums is also measugedtion 6
identifies the limitations of this study, with Sect 7
concluding that CSCI 1150, in hybrid delivery mode,
continues to provide as good, if not better pravisithan the
previous traditional face-to-face delivery method.

II. DEFINING HYBRID/BLENDED LEARNING

The boundaries of educational modes are blurrirey tdu
the introduction of technology [21]. A wide rangkterms
are in use to describe ways in which students nmmage
with their studies, including on-campus, face-toefaoff-
campus, open education, distance education, extstundy,
online education, e-Learning, flexible learning,erded
learning and hybrid. There is limited consensus tbe
meanings of these terms [22][23] resulting in caidn for
academics, administrators and students.

For each method of engagement, there are distinct
attributes that help define them, for examples isuiggested
that an on-campus mode relates to “courses thavedel
material face-to-face and students interact witktrirctors
face-to-face” [24], whilst distance learning candescribed
as “the various forms of study at all levels whigte not
under the continuous, immediate supervision ofrutsbrs
collocated with their students in the same phydiocehtion

learnersand their individual needs [15]. But, teaching thep ;t which. nevertheless. benefit from the plannizgd

same content can be made more interesting, andrggidan

become active, independent learners, if differeslivdry

methods are used [16].
Implemented proficiently,

online or hybrid/blended

Copyright (c) IARIA, 2015.  ISBN: 978-1-61208-385-8

guidance of a supporting organization” (p.4) [23].

The terms Blended learning and Hybrid learning are
being used interchangeably with increasing frequeimc
academic writing, but again, there is no consemsusheir

48



eLmL 2015 : The Seventh International Conference on Mobile, Hybrid, and On-line Learning

Without
Technology

Without
Technology

Tutor Only Books

Student &
Tutor not in the
same physical
location

Student &
Tutor in the
same physical

location

Non-Computer Non-Computer
Racad Raced

uuuuuuuuuuuuuuuuuuuu

DVDs, HDDs,
Memory Sticks

Presentations,
DVDs, Storage
Devices

Computer
Based

Computer
Based

Internet/Online Internet/Online

Email
WVWWWW

WWW
Intranet

Intranet

meaning [25]. In their most basic foridybrid is defined as was made available online, with PDF ‘slides’ thidsely
being of “mixed character; composed of differemneénts” followed the associated textbook. Students wereo als
[26], whilst Blendedis “an unobtrusive or harmonious part provided with access to interaction tools (e.gmaal, chat,
of a greater whole” [27]. In an educational conteat discussion forums) as well as a set of assessmelst (e.g.,
Hybrid/Blended course does not necessarily usengpuater  quizzes, assignments and exams).
and the Internet, but it is increasingly commontfos to be The course content has been refined in subseqeams y
the case. (2012-2014) to include additional required readingterial,
Further defining these approaches, but mixing the t as well as a better-defined set of discussion faruone per
terms, Blended learning has been described as &adhyb textbook chapter) where students are encouragéueract
instructional approach combining aspects of e-iegrand a  during the semester.
traditional classroom environment [28]. An alteivat This refinement aims to provide fresh stimuli toeth
description, favoured by the authors, is “courded tieliver course, in order to promote students’ learning ugho
material both face-to-face and online ... [where] tudents  questioning, investigating, challenging, seekingdfeack,
interact with instructors both online and face#dod” and learning through interactions with peers andrsu[32].
(p.142) [24] Research shows that this combination mayTechnologies such as discussion forums can prothde
promote learner-centred and active learning [28fyédver it  opportunity for learners to be active in creatihgit own
has been suggested that this hybrid mixture ofcaffjppus knowledge and understanding by allowing them taatere
and on-campus activities is difficult to explainpmspective  own, retrieve and exchange information within thgg8].
students [30]. The face-to-face sessions are then used to exjilereourse
A potential solution to the confusion is to deficeurses content, and the online interactions, in order twther
specifically by their construction. The public Ueigity develop the students’ understanding. This overalirge

System of Georgia (USG) [31] defines the following: design may be seen as consistent with the “flipped
Fully online All or nearly all the class sessions are classroom” [34], and is presented in a 50:50 ratimsing it
delivered via technology (96% to 100% online). to be described as Hybrid delivery under the Ursigr
Partially online Technology is used to deliver more System of Georgia [31].
than 50% of class sessions (51% to 95% online). From spring 2012, the course assessment has aiso be
Hybrid: Technology is used to deliver at least one clas§ompleted online, with each element assigned aqptiop
session up to 50% of class sessions. of the overall grade: Assignments — 40%; QuizzeR)%;
Campus/on-siteNo class sessions are replacedMidterm exam — 25%; Final exam — 25%. This was then
by online technology. further supplemented from fall 2013, with the oaliforum
The relationship between traditional, online, aythrid  interactions being rewarded 2%, of the weightirgglucing

courses, is displayed in Figure 1. the Midterm and Final exams to 24% each. The online

interaction based on Discussion Forums weighting ha
COURSE DESIGN subsequently been increased to 10% in spring 2tHising

The CSCI1150course had traditionally been taught face-the Midterm and Final exams to be reduced to 20¢h.ea
to-face, in both spring and fall semesters. In 2@lDesire- A Automatic vs. Manual Grading
to-Learn (D2L) component was developed, (a tool the

students have previous experience of), where thdend A leaming management system like D2L provides

Copyright (c) IARIA, 2015.  ISBN: 978-1-61208-385-8 49
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advantages to both instructor and student. It issibde to
automate the process of quiz/exam delivery as \asll
grading, subsequently freeing significant instrutime.

The online quizzes for the hybrid course have 1Qime

questions each, which are automatically generatenh fa
database of 3000+ questions, all of which have Sime
difficulty level. The quizzes are automatically ded,
immediately after the deadline, providing studemigh
instant access to both the grade and the corréaticsts.
Students can then use this information to identifere they
went wrong, which can then be discussed with teruator.
The drawback in automating the process of delivaerg
grading come from the fact that some type of pnuoislesuch
as those requiring essay-type answers, are diffitol
automate, as they require manual grading for optimu
accuracy and to provide personalized feedback. thisr
reason,
weighting in the overall final grade.

B. Deadlines and Penalties

providing evidence of attendance, class partiaymatiand
sometimes assessment [35]-[38]. The delayed elerntent
asynchronous communication, can allow participantse

to consider their responses, promoting deeper
consideration and reflection of the subject [39][4Despite
this, it has also been argued that scholarly thigkegarding
assessment of online discussion has not kept pébethve
growing popularity of such practices [41].

The asynchronous interactions in CSCI 1150 employ e
Mail, a News system, and Discussion Forums, thterlat
consisting of one primary thread per textbook chapthe
News system is an efficient tool for the instrudimiprovide
students with updates about the course, howevés #
unidirectional communication tool - from instructdo
students.

Online synchronous interactiowas implemented in

the manually graded assessment has grea@$Cl 1150 througha Chat channel. It has been observed

that the channel is mainly used immediately priorthe
Midterm and Final exam period, serving as an enmerge
notification tool for the student if/when somethimges

Each assessment component has strict completiqyrong with the online exam session.

deadlines. Assignments have to be completed in &ksye

The other synchronous interaction occurred in the

with a deadline enforced through the D2L submissionyaditional in-class face-to-face meetings. As part of the

system. Late submission was not accepted, andrdattu
submit an assignment would almost certainly resnlt
dropping a grade, as the assignment weight was dfOdte
final outcome.

For the Quizzes, each weighted at only 1% of thalfi
grade, there is a 2-3 week timeframe during whiathecan
be taken, offering the students flexibility in thigarning.

As previously identified, the Midterm and Final exa
were also given online, with a 12-hour window whérey
are ‘live’ and can be taken. Each exam consistsl®f
problems, with 80% of the responses being manggéged.
Each exam is weighted at 20%, with no late subomissi
permitted.

The final, newest element of assessment, whiclased
on the interactions in the discussion forums, hagsne-
month timeframe where posting is allowed to a pafar
forum. After the expiration time the students céilt ead,
but not post, to the specific forum, providing anttouous
source of information. The discussion forum conttitns
are weighted at 10% of the final grade, with cdnttions
evaluated subjectively by the instructor; being sueed
both quantitatively and qualitatively.

C. Interaction
Two types of written discussions are frequentlyduisea

hybrid course: synchronous and asynchronous. Where

synchronous discussion requires participants toitogt a
predetermined time and simultaneously join the uidison,
asynchronous activities allows users to organieady and

post messages at their own pace, as dictated hy the;

preferred schedule.

Where online/hybrid course designers have optedhior
use of discussion forums, they play an importate, roften
making up the major part of the students’ actigitiend

Copyright (c) IARIA, 2015.  ISBN: 978-1-61208-385-8

a

Hybrid course, students meet with their instrucboce a
week, for a 75-minute session, where they can diseund
ask/answer questions. Attendance is not mandatodyita
has been observed that by the middle of the semaste
average of 60% of the students attend these sassion

Online interaction was stimulated through
relationship between this activity and the assessnieen
per cent of the final grade is awarded for the ulson
forum posts, with each student being expected doige at
least three posts per thread, each of 200 wordaooe, as
well as responding to classmates’ questions. Atethe of
the semester, the student with the highest numbgquality
posts receives a further 10% towards their finaldgr the
other students receive lower additional percentages
representative of their contributions.

the

METHODOLOGY

The CSCI 1150 course, a service course at Armstrong
State University, Georgia, USA was observed ovperod
of 4 years, through seven semesters (Spring arid Ze4l1
to 2014). The course was delivered by traditiorzedefto-
face methods in 2011, and was then converted torithyb
delivery for 2012-14. There is no entry requiremfamtthe
course.
The average class size was 25, and the studerisléatc
in the data collection ranged from 19 to 42 yedrage, with
a female to male ratio of 1.7 to 1. The analysisttod
experimental data is straightforward. The outconfies
students previously undertaking the course in thditional
ormat are compared to the outcomes for students
undertaking the hybrid formats.

The data collected consists of the students’ fgrades,
failure rates and withdrawal rates. To further easd the
hybrid delivery method, the students’ asynchronous
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Figure 2 Total Number of Enrolled Students, NumifeEach Final Grade and Number of Withdrawals,@ehort. (Grades A-D, F=Fail, W=Withdrawn)

interactions are also investigated. The rate aridmve of
posts in the online forum are analysed in constaeraf the
changes in the course structure.

In other sectors of the economy, the use of tedyyohas
increased productivity, measured as outputs divithgd
inputs, and has even often increased output. Baweah[7]
showed that a hybrid-learning system did not ingeea

COURSE EVALUATION outputs (student learning) but could potentiallcrease

The final outcomes for the students are displayed iproductivity by using fewer inputs.

Figure 2, and these show no significant differebetveen When considering the course attrition rates, itrigortant
the traditional course that was delivered in 20dig the to note that students are allowed to withdraw witho
subsequent hybrid delivery, with the course meamdgr penalty before an identified deadline — usuallyt piter the
fluctuating between B and C (except for the anonml®  Midterm exam. This allows failing students to leavith a
mean for the Spring 2011 Section 1). There is,ghpsome ‘clean record’, meaning they can retake the couimsthe
suggestion, albeit slight, that the course outcomay be future, should they wish to. Despite this, therpdsitive
improving, with a median of grade B appearing more

regularly in the recent hybrid courses (Table 1), Wwhether Table 1. MEAN AND MEDIAN GRADES FOR THE COHORTS

this is due to the delivery method, or some exiefactor, Mean Gradel  Median Grade
cannot be determined. . :

The goal of a blended/hybrid learning experiencétas Spr!ng 20 Sect!on L D D
provide a mix of both on-line and face-to-face eigeces =[N 0] Se_C“O” 2 c c
which support each other in achieving desired legrn Fall 2011 Sect!on 1 C C
outcomes” [42], and whilst Universities are already gl 2011 Section 2 B B
experimenting with this style of learning, “the rteiis still Spring 2012 Section 1 B B
relatively new therefore leaving many to questiawhhe Spring 2012 Section 2 C C
mixing of online and mobile learning with face-@ck Spring 2012 Section 3 C c
interaction will actually improve student experienoow Fall 2012 Section 1 C B
and in the long termj43]. Fall 2012 Section 2 C B
However, it has been demonstrated that traditignall . .
delivered, subject-intense courses can be conveded Spr!ng i Sect!on 1 c c
‘blended/hybrid’ delivery approach withas good, if not Spr!ng 2013 Sect!on 2 C B
better outcomésif they are well-designed with high quality |_SPring 2013 Section 3 B B
content and regular interaction [44]. Studentshi@ hybrid Fall 2013 Section 1 B B
format pay no “price” for this mode of instructiém terms Fall 2013 Section 2 C C
of exam scores, and overall performance [7]. Spring 2014 Section 1 c B

Spring 2014 Section 2 B B

Copyright (c) IARIA, 2015.  ISBN: 978-1-61208-385-8
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Figure 3. Course Attrition by Percentage of Totatdled Students (showing Mean and SD)

indication that attrition rates are reducing, dssttated in assessment grade percentage, the higher volume (and
Figure 3. However this is unlikely to improve significantl quality, in the instructor’'s opinion) of forum pestnade by

under the current withdrawal policy. the students, as shown in Figure 4.
As previously identified, asynchronous inte¢i@ts
through e-mail are primarily exchanged around (da¥s, LIMITATIONS

before and after) a major deadline for an assighnogn This is a small-scale study and the data was dfeavn a
exam. For example 76.5 % of the e-mails received f specific course, with a limited number of particim The
sections 1 and 2 during Spring 2014, were spedifica study may have been influenced by factors spetifithe
targeted on questions around major assessment cemiso  student groups, which are not immediately evideminfthe
Students also tend to interact little amongst theves using findings. Also, experiences external to the cowreatent
the e-mail system, with only 36% of the e-mailstdeging  and delivery may have contributed to student ouzoand

student to student communications. opinions.

For the online interactions measured only throulgh t
Discussion Forums (from Fall 2012 to Spring 2014), CONCLUSIONS AND FUTURE WORK
quantitative analysis of the forum contributionsirtrber of In this paper, Hybrid/Blended learning is discusisethe

authored posts and number of read posts) revealgontext of the existing terminology. The design andin
unsurprisingly, that there is a direct dependeretyvben the  components of a course that was morphed from éitaall
grading weight of the online interaction and thenber of  format to a hybrid one, is then described.

posts in the forum. Evidence shows that the higiwer The course analysis and evaluation focuses on the

Figure 4. Relationship between the grading weight3, 5, 10%) of the final grade and the numbexuthored/read posts in the forums

Copyright (c) IARIA, 2015.  ISBN: 978-1-61208-385-8 52
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outcomes for students that undertook the coursehén
traditional format, and the outcomes for
undertaking the revised hybrid formats. It is shothat
students in the hybrid format pay no “price” forstimode of
instruction in terms of pass rates, exam scores,
performance. Moreover, they can be motivated teraut
online with slight adjustments in the grading pygligvhich
promotes participation, and improves students’ aatep
skills.

The evidence supports the hypothesis that wellgtesi
interactive hybrid systems in higher education, endkie
potential to achieve at least equivalent educationtcomes
as traditional courses, while opening up the pddgilof
freeing up significant resources that could be pémed
more productively. This alone is cause for thislestgf
delivery to be recommended.

The course structure will continue to be reviewsad,
consideration of student outcomes, to promote hidinal
outcomes.
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