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Abstract

Education aims to provide learning and knowledge, also to enhance the skills and abilities of every student, to
bring competence, and guide them with positive attitude and values. Quality education is considered as an
important factor to produce competent professionals in order to build a strong nation and to bring out the best
way to get along with global competition. A Survey conducted in industries over the recent years across India
suggests that only 30% of the engineering graduates graduating in a year are readily employable. Some of the
contributing factors for unemployed are: 1)the teaching-learning processes do not promote the students
towards the higher order thinking skills, 2) less deployment of pedagogy techniques , 3)content delivery and
assessment are not outcome based and 4) specialization for job roles in industries is not achieved using the
courses and curriculum. These challenges have enforced the engineering universities across the globe to align
themselves with Outcome Based teaching and learning. Outcome-based education (OBE) is an educational
theory that bases each part of an educational system around goals (outcomes). By the end of the educational
experience each student should have achieved the goal. There is no specified style of teaching or assessment in
OBE; instead classes, opportunities, and assessments should all help students achieve the specified outcomes.
“Spady (1994) stated that outcome-based education is designed so that all students are equipped with the
knowledge, skills and qualities needed to be successful after they exit the educational system”. This paper
discusses the need and importance of adopting Outcome Based teaching and learning in Indian Engineering

universities.
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There are 552ngineeringolleges inTamil Naduas of July 2014Engineering colleges have been
springing up like wild mushrooms india in the last few years. Their number has gone up from a not
too modest 1,511 colleges in 2008 to an astoundingly high 3,345 in 201%. The state of Andhra
Pradesh alone has more than 700 collegbs. fact, however, remains that-28% out of thel.5

million engineering graduates passing out every year run the risk of not getting a job at all, points out
EconomicTimes.The IT industry in India, which grew by as much as 30%ilufive years back,

has slowed down to a 10.28fowth rateat present. The demand for qualified professionals in the
field has understandably gone down t@me justneeds to be a passionate engineer rather than a
forced engineerAccording to multiple estimates, India trains around 1.5 million engineers, which is

more than the US and China combined.

“The world of work is evolving... employers increasingly don't canet \students know, they focus
on what theycan do with that knowledgeSkills and knowledge are the driving forces of economic
growth and social development of any country. Countries with higher and better levels afdglgts
more effectively to thehallenges and opportunities of globalizati&ouipping the workforce with
the skills required for the jobs of today and thoséoaiorrow is a strategic concern in the national

growth and development outlooks of all G20 countries.

According to Aspiring Nhds, an employee assessment service provider's 2012 National
Employability Report about 83% of engineering graduates are unfit for employment. The report
highlights that only about 17.45% of engineering graduates of the year 2011 were employable.

Sangeet&upta, Senior Vice PresideMASSCOMsaid, "Our engineers are not unemployable, they
just don't have industfseady talent. In other words, they lack the skills required for the jobs that are

available to them."

Amit Bansal CEO, PurpleLeap expresselis opinion by saying "Most graduates display excellent
theoretical knowledge. However, when it comes to prokdeiming, they lack basic analytical

skills."

As published by Rediff, Prof Ramamoorthy lyer, a visiting faculty member for mechanical

engineerig to students in Mumbai, Hyderabad and Chennai said, "You ask them about the
technology involved in the making of an automobile, and they'll be ready with the details. If you ask
them to design an automobile on their own, only a handful will be ableeimg@tttt with success.

Students who don't take up internship roles during their course of engineering often
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struggle with placements after completion of the course. Even institutes do little about training their

students. What's the purpose of such an dgaucaThere is no value addition.”

Having identified the gaps, industry experts foresee the need for improvement in current colleges as a
priority as against bringing together newer courses and institutes for enginéeqoggts suggest
students to persatly cater to their overall skill development by participating in more such activities

besides powering their technical expertise better.

Engineering education is a process of developing techno human resources, which are to be used later
as input to indusy which in turn produces goods and services for the societal use. Having considered
the current situation of the engineering educational system and the quality of all its individual
components it can be noticed that the awareness of the importance aticedas a foundation for

the growth and development of the country, such as India, is not strong enough. Engineering
graduates passing out from educational institutions havéulfli modern and high standard

requirements that are needed by industry.

The gap between the technical knowledge and practical knowledge may also lead to unemployment
in these present situation&e new challenges for Education are howeach a class of two hundred
students and, hoto equip our students with the 21st cegtknowledge, skills and attitudes.

In order to ensure quality assurance worldwide, an International Engineering Alliance has been
formed. There are three agreements known as Washington (for engineers), Dublin (for technologist)
and Sidney (for technicianfccords covering mutual recognition in respect of tertlaxel
qualifications in engineeringlo be able to cope up with the international standards of foreign
universities and colleges, it is essential to seek new ways of designing education to ithprove
existing educational system of the country as well as to prepare students in facing the challenges of
the 21st centuryOutcome Based Education (OBE) is one among the various methods recommended

by educationalists, psychologists, sociologists, etc.

Outcomebased education is an approach to education as well as a type of learning process wherein
decisions about the curriculum are driven by the exit learning outcomes that the students should
display at the end of the course (Davis, 2003; Caguitla, €1a)2

Spady (1994) stated that outcotmesed education is designed so that all students are equipped with

the knowledge, skills and qualities needed to be successful after they exit the educational system. In
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this system, students can excel with their omterest and acquired knowledge in different ways in

no particular time.

Many educational institutions are migrating towards outcbased teaching and learning.

Outcomebased education is a pedagogical process which as the name suggests, focuses on the
achievement of certain specified results.

“Outcome-Based Teaching and Learning (OBTL) therefore is concerned with curriculum design

and ensuring that the contents, delivery, activities and assessments are all aligned to help facilitate
students to attairhbse intended learnirgutcomes ”

(Willis & Kissane, 1995; Brandt, 1993; Towers, 1994).

OBTL is focused not on what the teacher intends to teach but rather the emphasis is on what is the
outcome from the learner of that teaching is intended t@Bd.L is based on such questions as:
What do | intend my students to be able to do aftert@aghing ando what standard? How do |
supply learning activities that will help them achieve those outcomes? How do | assess them to see

how well they have achied them?

OBTL correspondslosely tothe Outcome Based Education (OBE) which has its roots in the
Competencybased movement and has been recognized as a model to restructure education.OBE
focuses on measuring student s bftepchimgfstylesnvehareas s e
OBTL is concerned with the process of teaching and leateiching is not a matter of knowledge
transmission but of engaging students in active learnihgditionally,teaching is conceived as a
process of imparting knowdigie to students. The planningteéching activities is based on the
guestion of what topics to teaehd to what depthOBTL, on the other dnd, shifts the emphasis to

the question of what abilities the students should possess on the completion ofglae cou

OBTL is logical, effective and both teachers and students find it more satisfying than traditional
teaching. A benefit for students, possibly even more than teachers, is that the ILOs tell them precisely

not onlywhat they are supposing to be learning, baw and to whastandard.

For these reasons, OBTL is used in university teaching in several countries for quality assurance. It is
now widely recognized that effective teaching and assessment requires an aligered st UGC
and NBA are strongly encouraging universities to adopt OBTL in order to enhance teaching and

learning.
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As its name suggests, OBTL starts with clearly stating, not what the teacher is going to teach, but
what the outcome of that teaching is mded to be in the form of a statement of what the learner is
supposed to be able to do and at what standard: the Intended Learning Outcome (ILO). When
students attend lectures, however, their main activity is receiving, not doing. Hence we need to devise
Teaching Learning Activities (TLAS) that require students to apply, invent, generate new ideas,
diagnose and solve problemsr whatever other things they are expected to be able to do after they
graduate. Similarly we need Assessment Tasks (ATs) thatgelhat to how well students have
received knowledge, but how they can use it in academically and professionally appropriate ways,
such as solving problems, designing experiments, or communicating with clients. It is often difficult

to assess these appliaad higher order outcomes in the examination room context.

The Teaching and Learning Activities (TLAs) andAssessment  Methods (AMs) are
constructively aligned with thelntended Learning Outcomes (ILOs) for the course. In other
words, the outcomedetermine the curriculum content, the teaching methods and strategies, and the

assessment process. The outcomes also provide a framework for curriculum evaluation.

OBTL, at the course/micro level, expects constructive alignments between the ILOs, TLASIand

such that the learners know what is expected of them (ILOs); be facilitated to achieve the set outcome
via well-structured TLAs and be properly assessed for competency in achievement of said ILO via
suitable AMs At the macro level, the course ILOs aiso constructively aligned to the Program
ILOs, where therein are aligned to thegineering #@ributes such that the learner can achieve these

attributes at graduation.

The intended topics in the curriculum need to be reworked into the form of Intended Learning
Outcomes, which does require time and good cooperation between course leaders and programme
coordinators. The TLAs need to be thought over, pratticable changesmade in the current
teaching method so that students’ |l earning act
Obviously, what is practicable in a class of 40 students may not be practicable in a class o200

there are better ways of idling the latter than unalleviated lecturing. Assessment tashd tobe

redefined and grading criteraae(rubrics) worked out by colleagues.

ILOs need to be written at both programme and course levels. ILOs of both kinds contain two

essential elementa statement of what (the content areas) the student is supposed to be able to
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do at the end of the course or subject, and to stipulate the levels of understanding or performance in
those content areas.

Programme ILOs are derived from several sourcestribtites of the ideal graduate from the
University, requirements of professional bodies, the judgments of programme committees. From
these, the generalms of the programme can be listed in about 5 or 6 statements. The next task is to
convert these intorpgramme ILOs. The simplest way of doing so is to reword the aims into about 5

or 6 ILOs, each with a generic verb.

A Programme ILO by Course ILO matrix can then be drawn up to check that all the intend outcomes
of the programme have been addressed byoomeore of the course ILO€ourse ILOs are where
constructive alignment starts. It is here that the verbs and the standards of achievement need to be
clearly worked out. It is helpful to use the Blooraxonomies inthinking about these verbs and
standardsCourse ILOs are where the action is. They define what is to be learned, and provide the
link to designing TLAs and ATs. Ideally, there should be no more than about 5 course ILOs, as each
has to be aligned with a TLA and with an Assessment Task. TLAbe&daaachemanaged, peer
managed or selfmanaged. Each has its place, serving different ILOs. The summative assessment
task may be the same kind of problem used in the TLA, or in final years, a different kind of problem,
to test the gdnaraizeNot al’ILOsanked toibé assedsed where they are enabling
higher order ILOs or thas subsumed by them. For example, if a student has been able to meet an

I LO containing “explain”, there is no need to
good reason to do so. There are two separate steps in designing suitable assedsnénselecting

a practicable task that embodies the target verb; 2. judging how well that task has been performed,

and by implication, how wel | the 1 LO has been
comfortably with grading, that is, allocan g A, B, C etc. on the basis
not on the number of mar ks accrued. Grading
performance, C with “Average?’, B with “Good” a
to gererategrading criteria, orubrics, t o descri be what an ®“Excell er

and for each ILO.

During the session, formative and continuassessments are frequently organized in the form of

oral pesentation, quiz and phase teRte me d i a | or revision | essons

l earning out comes ar e bel ow expectation. A p
performance is recorded.Summative assessment in the form of written examination is then

organizedtaeinfor ce st ud e nt.3heleannmg caitcosnésanme dgradaddy the criterion
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referenced levels of the Structure of thbserved Learning Outcome (SOLO) Taxonomy published.

The assessment resuiill also be used for selecting successful learners toiveavards and
scholarships. Teacheerformance is assessed by the overall student performance, Student Feedback
QuestionnairdSFQ), teaching portfolio, kalass Peer Evaluation (IPE) by colleagues or academic
advisor,Members of StuderBtaff Consultatie Meeting, and Programme Committee Members.

“Bi ggs and Tang stated that i nstructors adop
intended learning outcomes, design the learning activities that are appropriate for the tasks so that
students coul@onstruct their knowledge and achieve the outcoamelsestablish assessment criteria

for giving feedback to the | earners.”’

According to Biggs and Tang, Criterichasedreferencing for assessment is regarded as a major
principle under the frame work @BTL. Criterionreference assessment (CRA), a tenet of OBTL, is

the process of evaluating (and grading) the learning of students in which preset criteria are used as
benchmarks to measutbe quality of performance whicwill show that a student has readha
particular standard

When CRA is implemented well, teaching, learning and assessment is aligned and assessments of
student s’ achievements are more valid and rel
universities achieves fundamental bendfitsall students and staff including clearly articulating the

criteria and standards used to assess the gqua

outcomes.

Rubrics are another model used in assessment of studeoimas. It is used whendging the

quality of the work of the learners on performance assessments (Gabuyo, 2012). According to Suskie
(2009) rubrics help clarify vague, fuzzy goals, help students understand your expectations, help
students selimprove, inspire better student pamhance, make scoring easier and faster, make
scoring more accurate, unbiased, and consistent, improve feedback to students, reduce arguments
with students, improve feedback to faculty and std#nce, the use of rubrics not only helps to
specifically andconsistently assess and evaluate qualities of learning but also communicates
expected standards of learniith the assessment criteria being clearly specified and the outcomes
being frequentlyemphasized imay induce some students with surface and deep motive to become

more willing to compete for higher grades.

Finally, by adopting OBTL in engineering curriculum, the outcome of a particular student is not
affected by outcomes of other students, and it beaghe reason behind the surprising switclihiey
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learnersfrom surface motiveo achieving motive Outcomebased education helps to focus on the
relationship between the curriculum and the industrial need8TL helps students align their
learning motive and strategie&Sr aduat es wi | | be more “relevant?’
Students will be able to do more challenging tasks other than memorizing and reproducing what was
taught. Students will be able to: write project proposals, completegsppnalyze case studies, give

case presentations, show their abilities to think, question, research, and make decisions based on the
findings. They will be more creative, able to analyze and synthesize information and will be able to
plan and organizeasks, able to work in a team as a community or in entrepreneurial service teams to
propose solutions to problems and market their solut@otcomebased Teaching and Learning has

many inherent advantages and so it must be practiced in all the Indian Engineering colleges to

guench the quest of all the curriculum developers, teachers, employers, students and the public.
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