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ARTICLE INFO ABSTRACT
Article history: This case study focuses on the effectiveness efuage of Blended Learning in
Received 10 December 2015 teaching an undergraduate engineering class iniat@runiversity. The subject
Accepted 22 January 2016 (Quality Engineering) was selected to be part &f tmiversity’s pilot project of
Available online 30 January 2016 introducing the relatively new method of teachiBjefided Learning) to the students.
The syllabus and contents of the subject is brieftplained in the Introduction. In
Keywords: addition, there is also a brief literature review 8lended Learning for further
Pinch technique, pinch force, carpal understanding. The methodology section explainsadteeof Outcome-based Education
tunnel syndrome. in assessing the effectiveness of the teaching laathing process for Blended

Learning. For this selected class, there were Snlileg Outcomes which the students
were expected to achieve. The two Blended Learmigghods used were Flipped
Classroom and E-Learning. The results of the stisdeperformance showed

improvement in the subject topics that were taugbing the Blended Learning

techniques. In addition, there was an encouragingravement in achievement of
Learning Outcomes for this subject by the studéntsontrast, there were reductions in
Learning Outcomes achievement for the topics whiehe not taught in the Blended
Learning techniques.

INTRODUCTION

The increase in usage of Blended Learning worldwglin itself evidence of its proven effectiven@ss
improvement of the education process. However, ithgelementation and usage of Blended Learning in
Malaysian universities is still considered at anyestage. For the private university mentionedhis paper,
Blended Learning was officially launched and impéted only in June 2015, which was the first triteesf
this university’s academic year.

The subjects chosen for this pioneer project wartetaught totally in Blended Learning but the leets
were instructed to limit its percentage betweer68% of the total lecture hours. One reason for ghislelines
was that there was concern that the majority ofdfuelents were not given sufficient preparatiortaiking
subjects that were taught in Blended Learning. @heas a real concern on the students’ performamdbei
subject, especially if the students were in thiealfyear of studies. Although there were both ugdeluate and
postgraduate programs in the university, the sedestibjects were from the four-year undergraduatgrams.

The subject which is the focus of this paper thial year engineering subject named Quality Engyiimg.
There was no pre-requisite subject for this paldicsubject. The subject was not carried out uSlended
Learning in previous years. The topics coverechagubject ranged from topics such as Introdudtiofiotal
Quality Management (TQM), Six Sigma, Statisticabéass Control (SPC) and Acceptance Sampling.

Open Access Journal

Published BY AENSI Publication

© 2016 AENSI Publisher All rights reserved

This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0

To Cite This Article: Kian Siong Jee, Poh Kiat Ng, Sin Ting Lim and CHar Lee., The Effectiveness of Blended Learnin@ase Study
among Undergraduate Engineering Students in atBrivaiversity.Aust. J. Basic & Appl. Sci., 10(3): 46-51, 2016




47 Kian Siong Jeeet al, 2016
Australian Journal of Basic and Applied Sciences,d(3) Special 2016, Pages: 46-51

Three out of the subject’s six topics were taugdmpletely using Blended Learning. These threectopi
allocated lecture hours was 21 hours, which was%2f the total 40 lecture hours for the subjetie Blended
Learning topics had both course work and exam assa#s which was not combined with the non- Blended
Learning topics. In addition, the same topics &lad separate assessment tools for the same sulbjett was
conducted for the previous academic year. Thisad@mvould enable us to analyse the data and cdachith
useful information later.

Literature Review:

The definition of blended learning has evolved rotlee past few decades and continues to change.
Although the origin of the term is uncertain, ithislieved that its first use was in 1999 when a ater and
software company in Atlanta offered and labellegirtionline courses coupled with live instructiontésnded
learning (Friesen, 2012). This definition suggedtet blended learning was restricted to only wtearning
without face-to-face intervention, a constrainttthas become less true with the later developmehtemded
learning.

Since then, there has been a wide breadth of itlefis deposited into current literature on blended
learning. Singh and Reed (2001) defined blendechileg as a learning program where more than ongeatgl
mode is being used with the objective of optimisthg learning outcomes and the cost of the progmamm
delivery.

It is important to make aware of the purpose a#fnted learning. Apart from improving students’
performance and cost effectiveness, blended legumlso aims to be highly personalised for eachnkyarThis
has been suggested by Thorne (2003) when he deddsiended learning as the process of engagingrtieals
of customising learning and development to the ssities of students. In order to meet the objestioé
blended learning, social interaction in a tradiéibolassroom is equally as important as the utibsaof an
individualised online system.

Many studies concur that blended learning is aidytmode of learning which harnesses both faceat®f
learning and online learning (Bersin, 2004; Bogteal, 2003; Garrison and Vaughan, 2008; Lim and Morris
2009; Mortera-Gutierrez, 2006). For example, Gralj2096) in the first handbook of blended learnirdirted
blended learning as the combination of two histdlycseparate models of teaching and learning, hathe
traditional face-to-face learning systems and ithsted learning systems. It is worth noting thag¢ tierm
distributed learning systems is an umbrella termaioy technology-led learning. Friesen (2012) @ik the
meaning of blended learning by suggesting thatdddriearning is a prospective learning methodc¢batbines
the Internet and digital media with conventionahssroom structures which necessitates the physizal
presence of the learners and educator.

Due to the difficulty in accessing the vast auaility of blended learning programmes and methodiae
in the literature, Staker and Horn (2012) attemptedategorise the available blended-learning tarpnand
definitions into four models, namely rotation, flesnriched-virtual and self-virtual. The studentceomy
increases across each model at a point that theigahl model was actually coherent with the oelicourses
offered by the computer and software company imitt (Friesen, 2012). Students in a flex model derap
their courses online, though the teachers-of-retooh-site to offer scheduled activities such raig projects.

The most popular mode of blended learning byddhé rotation model which allows students to eotat a
schedule between learning modalities, where at t®a@s of which involves online learning. Under tiogation
model, the concept of flipped classroom receivesatgr attention due to the reversal of the learmmgle
between the classroom and home (McRae, 2015). iehstudents are to learn from online videos preduxy
their educators, whereas at classrooms, they ateliwer, practice and apply what they have leannil their
teachers and classmates (Beaateal, 2014).

Researchers have in general established a postiivelation between conventional and blended Iegrn
particularly in engineering education (Rodrige¢al, 2013; Soler, 2010; Solet al, 2006; Ubell, 2000). Soler
et al (2006) suggested that the use of technologyénd®d learning also improved learners' academidtses
apart from increasing their motivation in learnim@ne of the technologies includes applications teat
autocorrect mistakes in student assignments, wdilows lecturers to recognise and gauge the stadent! of
learning (Soleet al, 2006).

Besides that, computer-based assessment (CBAQmpiat have also been established by the compuierisa
of each teaching and learning feature (Soler, 20L8jng CBA, researchers discovered that a sigmific
interaction was present between the educator amddes across the entire assessment process (&ler,Soler
et al, 2006). During this process, the assignmentsections and feedbacks were delivered automatibglihe
system. Atrtificial intelligence (Al) techniques hawalso been incorporated in blended learning fgineering
laboratory practices in order to cultivate an etlueaognitive system combination (Rodriguetzal, 2013).

Technology-oriented blended learning activitiesenheen supported extensively in education (Al-Rlisa
2013; Islam, 2016; Sumadt al, 2011). Researchers have also discussed thepaigpemess of blended learning
to improve the achievement of learning outcomesh(8hal, 2008). It was reported that the intent to usadtéd
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learning significantly correlated with the efficagfyblended learning (Liaw, 2008). The voluntarytdution of
educators and positive anticipations set up befogestart of the course also significantly affebies acceptance
of blended learning in a courses (Hrtonetal., 2015).

Methodology:

Outcome-based Education has been practised irutheersity over the past 5 years. Outcome-based
Education (OBE) is a measurement of the effectiger a learning process by evaluating the outcdtoe.
this particular subject, there were 5 Learning Ontes (LO). Two LOs were mapped to the 3 topics liug
using Blended Learning. The usage of LOs is ussiiute the outcomes were measured in percentages of
achievement. Having a measureable outcome is logadedis it would be a justified and scientific madhof
comparing performances.

One the main differences in how the subject waghiwas that the selected topics were not delivare
the traditional lecture classroom environment. Twurer did not have to conduct lecture classesdiscuss
the lecture notes (powerpoint slides) with the stid. Instead as part of the Blended Learningaiie, the
lecturer made a powerpoint slideshow with voiceravarration for the selected Blended Learning tepihe
file was then converted into a video format (mp4jich was then uploaded in the lecturer’'s YouTuldegi
channel and shared with the students. Students imstricted to view the video and prepare a cageful
designed assignment with the purpose of assedséngfudents understanding of the topic. In additiofurther
improve the students soft skills, students hadddktogether as groups of either three or four estisl

The assignment required the students to furtherchefor more relevant information which was redate
the Blended Learning topic and share their findidgeng their presentations in class. The assessmethod
is relatively new in the university as in most ®di§, the assessment methods used would be the more
traditional methods of written quizzes and tests.

In the written examination for the subject whichsaheld at the end of the trimester, the Blendeainiag
topics had separate exam questions from the ncend@ld Learning topics. The questions were desigmed
assess the students from the perspective of thatoagdomain of the Bloom’s Taxonomy. Questionsessed
students’ ability to apply the principles they Hadrned from the Blended Learning topics when ansgehe
exam questions.

Findings And Discussion:

The number of students in this academic year (RQHES 62 where else the previous academic yea®§201
had 32 students.

Comparing the passing rate of the academic yeawse students passed the subject as the overgdicsub
failure rate reduced from 6.1% (2014) to 3.2% (9015 terms of failure rate, it reduced by 2.8%tle 2015
academic year.

FAILURE RATE

8.0%

6.0%
4.0%
2.0%

0.0%

2014 2015

In addition, the overall average marks for thejecthincreased by 4.7% from 62.7% in 2014 to 67id4%
2015. This was an improvement of 7.5% for this sabj

As mentioned earlier, the 3 Blended Learning topgre mapped to 2 Learning Outcomes (LO#2 and
LO#5). For this university, a students is assessedchieved (or passed) a certain Learning Outeuimes the
percentage of achievement is at least 50%.

The LO#2 achievement in 2014 was only 82%. In 2@4& percentage of achievement increased to 98%.
This is an improvement by 19.5% compared to theipus year when the topics were not taught usirenééd
Learning.

Comparing the LO#5 achievement for 2014 and 2@1&as found that the same positive effect of Bkxhd
Learning had occurred. The previous year only hmdchievement of 76%. However, after the introdurctf
Blended Learning in 2015, the LO#5 achievement tosg7%. A high percentage of improvement by 27.6%
was indeed unexpected.

The 5 Learning Outcomes for the subject QualitgiB@ering were mapped to only 1 Program Outcome
(PO#5). This mapping was the same for both theexnadyears being analysed in this paper.
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For comparison purposes, in order to analyse tbdopnance of the topics and the related LO
achievements, the data for the Learning Outcomeshwhapped to the topics taught using traditionathods
is analysed. The data is shown in the followindharts, respectively LO#1, LO#3 and LO#4.

AVERAGE MARKS
68.0%
66.0%
64.0%
62.0%
60.0%
2014 2015
LEARNING OUTCOME (LO#2)
100.0%
90.0%
80.0%
70.0%
2014 2015
LEARNING OUTCOME (LO#5)
150.0%
100.0%
50.0%
0.0%
2014 2015
LEARNING OUTCOME (LO#1)
100.0%
80.0%
60.0%
40.0%
20.0%
0.0%
2014 2015
LEARNING OUTCOME (LO#3)
100.0%
80.0%
60.0%
40.0%
20.0%
0.0%
2014 2015

From the 3 charts shown above, which is for thcnot taught using Blended Learning, there were
improvements in the LO achievement. It can be $emn the charts that for LO#1 and LO#3, both hatliced
LO achievement. The achievement for LO#1 droppenhf82% to 65% and for LO#3 it also dropped from 88%
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to 66%. The achievement for LO#4 maintained for2lmmparison years. Its achievement was 100% 14,20
and it was the same achievement in 2015.

LEARNING OUTCOME (LO#4)

100.0% —y ————— —

80.0% 100.0% 100.0%
60.0%
40.0%
0.0%
2014 2015

Conclusion:

The objective of this paper was to study the imaetation of Blended Learning to an undergraduate
engineering subject in a private university. Thai@eement of the students in the subject by the afnithe
trimester is analysed to understand the effeatnplémentation of Blended Learning.

From the findings and discussion, it was foundt tBeended Learning had a positive effect on the
performance of students in the Quality Engineesalgject in 2015. This was shown from the improvetsiém
both the subject failure rate and average markiseotudents as compared to the previous year.

In addition, there were significant improvementstihe achievements on the Blended Learning related
Learning Outcomes.

With this positive results in this pilot projeanore subjects have been identified for the implaatéon of
Blended Learning in the private university.
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