By Invitation

Thelmpact of Technology on Skill Development

Santanu Paul

Technology is the defining
buzzword of the 21st century. Our
smartphones and tablets have
made quantum leaps in usability
and transformed our lives. One
major domino effect of technol-
ogy is being felt in the education
and training sector. With its mul-
tiplier effect, technology can be-
come a mighty social leveller, cre-
ating access and success for all.
Melding new technology with ex-
isting infrastructure to create
click-and-mortar platforms can
empower the current generation
with job-ready skills. Technology
deployment for skill development
can lead to lower costs, higher
quality, and greater reach, while
reducing the burden on physical
infrastructure. Social innovations
are blooming in a world that has
become a global village due to the
collapse of geographical and tem-
poral boundaries. Learning by
doing is the new mantra for vo-
cational education and skill de-
velopment.
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I ntroduction

Have you heard the myth of the sil-
ver bullet? A prized weapon with magi-
cal powers that can slay demons? We
believe that technology can be the clos-
est thing to a silver bullet that can com-
bat the intractable demons of un-employ-
ability and joblessness. It can overcome
the digital divide and bridge the income
disparitiesin our midst.

Anytime-Anywhere Learning

14-year-old Sudhir Chowdhary
smartly manoeuvres his mouse with the
fluidity of a seasoned pro. He has just
finished a presentation on nuclear energy
as an alternate source of clean fuel for
the next generation spacecraft and sub-
mits it to a NASA student program
online. The student and his assessor are
separated by a distance of several thou-
sand miles, yet everything gets accom-
plished in a jiffy and Sudhir makes the
grade, ready to fly to the NASA head-
quartersin Floridain July 2014.

Weareliving in exciting times, where
technology isthe biggest enabler and so-
cial leveller. Opportunitiesfly equally and
democratically to the most deserving;
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resources are more equitably distributed
and power flows from bottom-up, not top
down!

Video conferencing and satellite
uplinking have made it possible for stu-
dents in Pakistan to swap information
with their peersin Kazakhstan, and their
instructor could be sitting somewherein
South Korea. Thanks to the rapid tech-
nological leaps madein recent years, the
pedagogy, delivery, the approach to in-
struction, everything has changed for the
better.

With the devel opment of multi-plat-
form delivery capabilities, such as Win-
dows, Mac, UNIX, PDA, wireless de-
vices, easy updating of content, quicker
turnaround of finished product, billing
options, increased control over access,
date and time of access or the option to
link to other training systems, even vo-
cational learning or skill development can
become more interactive and exciting
than conventional classroom learning.

The strongest argument in favour of
technol ogy-assisted learning programsis
their cost-effectiveness. Tech-enabled
learning models are front-loaded, i.e.,
there is a lot of investment upfront to
develop the technology and tools, but
once that hump is crossed, there is very
little requirement in actual deployment.

In contrast, classroom-based learn-
ing is back loaded. Another way to es-
tablish the cost-saving aspect of distance
learning programmes is to quickly com-
pile the average or cumulative time spent
to complete an online program —avery

easy task for a central computer—and
compare this with the time away from
work to complete an equivalent class-
room course. In the latter case, alot of
productive time gets wasted in commut-
ing to and fro.

‘ A distance lear ning programme of -
ten costs just one-third of a

n on-
campus programme.

Not surprisingly, adistance learning
programme often costs just one-third of
an on-campus programme. With band-
width expansion and satellite unlinking,
delivery and student engagement are al so
getting better with time. Because
programmes delivered over the web re-
quirevery little physical infrastructure (in
term of schoolsand libraries) it holdstre-
mendous potential for adult literacy
drives and vocational skill development
in the devel oping part of the world.

Following is alowdown on some of
these changes that we must instrument
and orchestrate over the coming years
to promise more benefits of technology
to the largest population, especially the
disempowered.

Adopting Click & Mortar Learning

Chalk-and-talk classrooms are in
their death throes and the reasonsfor this
are not difficult to guess. The availabil-
ity of high quality instructorsisat an all-
time low. Second, trainees that have
grown up in the era of TV shows, inter-
active computer games and SM S texting
genuinely lack the 60-minute attention
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span required for a classroom lecture in
which they are expected to play an ul-
tra-passive and non-interactive role.
Third, with low trainer-to-trainee lever-
age, it isimpossible to reach speed, scale,
cost, and quality across hundreds of mil-
lions of trainees that are needed.

‘ Click-and-Mortar learning, we
firmly believe, is the model of the
future.

Click-and-Mortar learning, wefirmly
believe, is the model of the future. The
big advantage with high-touch instruction
is that it can create intimacy and bond-
ing between instructors and trainees,
whichiscritical for inspiration and moti-
vation. At the same time, the advantage
with high-tech instructionisthat it isinfi-
nitely scalable. Going forward, integrat-
ing high-touch with high-tech will guar-
antee speed, scale, cost, and quality.

Rewriting Pedagogical Rules of the
Game

The first and the most basic compe-
tency, as per Bloom’s Taxonomy is the
ability to remember and recall concepts,
terms, descriptions, and definitions re-
lated to a domain. The next is to under-
stand the actual meaning of the concepts
and in turn be ableto explainthemin lu-
cid and practical terms. The third com-
petency is to apply to performances and
practical tasks. Next comes the compe-
tency to analyse (compare, contrast,
make tradeoffs, organize, classify, and
inter-relate); the ability to evaluate and
critique work that has been performed

(by self or others) in terms of quality,
correctness, defects, and desired im-
provements and finally, the ability to cre-
ate or design innovations and inventions;
essentially new systems, solutions, pro-
cesses, and tools.

Unlike the classical pedagogy that
caters to children or young learners en-
gaged in primary, secondary, or interme-
diate education, skill development ismore
about adult learners who must be armed
with vocational skillsto earn their liveli-
hood. To that extent, skill developmentis
more in the realm of andragogy (meth-
ods of adult learning). Concepts such as
Bloom'’s Taxonomy, David Kolb’s Expe-
riential Learning, and Reginald Revans’
Action Learning are critical to this kind
of learning-by-doing, and indeed to all
adult learning.

Learning on the Go

In recent years, technology has
emerged as the biggest leveller in bring-
ing about sweeping socio-economic
changein our midst. It has unlocked sev-
eral combinations of space and time. A
relatively easy shift isto the quadrant of
SAME TIME + DIFFERENT SPACE.
If master trainers are in studios offering
live and interactive classes over a tech-
nology platform that provides easy ac-
cess at alow cost, trainees are liberated
fromthetyranny of travelling to the physi-
cal training centre and can learn from
anywhere they choose, as long as they
have access to the live and interactive
technology platform. Thisisthe realm of
remote, virtual classrooms; where mas-
ter trainers are live-on-screen, rather
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than live-on-stage, supplemented by two-
way audio and online communication
technology that allowstraineesto dialog
with their instructors and their peers.

Going a step further, if the master
trainer video classrooms are recorded,
professionally edited, and archived as
video lessons, and access provided to
trainees through a technology platform
for self-paced |earning based on unlim-
ited repetitions of each video lesson in-
cluding start-stop-playback features, we
are in the quadrant of DIFFERENT
TIME + DIFFERENT SPACE. Of al
guadrants, thisis the one that provides
the maximum benefit in terms of speed,
scale, quality and cost. By breaking the
tyranny of the classroom altogether and
its attendant co-location challenges in-
cluding scheduling, travel and logistics,
and by enabling theinstructors and train-
ees to operate from anywhere and at
any time, it offers the least expensive
and most scalable of all solutions that
can be replicated rapidly across alarge
population of trainees without loss of
quality.

A modest variant of the solution
above is DIFFERENT TIME + SAME
SPACE, which isvery effectivein situ-
ations where trainees do not have ac-
cessto technology from their own loca-
tions for reasons of insufficient comput-
ing resources, connectivity or band-
width. In such situations, the master vid-
eos can be accessed from a laboratory
setting within physical training centres
where computers, laptops, or tablets are
available to trainees for self-paced
learning.

The falling prices of tablets and
smartphones also provide opportunities
for mobilelearning and the possibility of
dicinginstruction vocational modulesinto
multiple, short learning objects of afew
minutes each — with sharp and crisp
learning outcomes per object that can be
immediately tested on the portable de-
viceitself. Thiskind of fine-grain, micro-
learning on tablets and phones alignswell
with the falling attention span of young,
modern learners, and increases absorp-
tion and understanding in adult learners.
It also allows for leveraging serious
games as a tool for enhancing learning
outcomes.

‘ The falling prices of tablets and
smartphones also provide oppor-
tunities for mobile learning. \

Technology as an Enabler

Technology isavery important com-
ponent of problem-based learning (PBL).
Why PBL modelswork so well in medi-
cal scienceisnot difficult to understand.
PBL attemptsto situate learning in real-
life environmentsthat are similar to what
physicians face in their everyday prac-
tice. Problemsin medicinetend to beill-
defined, making them difficult-to-grasp.
The facilitator acts as a critical link in
establishing tutorial groups’ process. He
or she modelsthe hypothesis-driven rea-
soning process by encouraging students
to tietheir hypothesesto theinformation
that they already have.

The facilitator also models critical
thinking by polling the group to seeif all
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the students have a similar understand-
ing of the problem. Students are continu-
aly asked tojustify their thinking. Initialy,
the facilitator scaffolds this by encour-
aging the students to answer the “why”
component of a problem. Later, the fa-
cilitator may ask them to justify their
thinking. In addition, the facilitator or-
chestrates the students’ ranking and
evaluates their hypotheses with respect
to the scientific causes and the avail abil-
ity, in order to help them generate more
coherent explanations and learn to use
hypothesis-driven reasoning.

In any learning situation, learners
bring their own theories-in-use or
‘stances’ to bear or what are often re-
ferredto as‘final vocabularies or ‘learn-
ing binds.” The core of the PBL model
has the following characteristics:

e Learning is student centred
e Learning occursin small groups
e Teachers are facilitators or guides

¢ Problems form the organizing focus
and stimulusfor learning

e Problems are a vehicle for the de-
velopment of problem-solving skills;
and

¢ New information isacquired through
self-directed learning

Good problems engage students and
facilitate connections between theory
and application. Good problems are com-
plex and inspire studentsto work together
and rely on each other to solve them.
Listing or mapping all possibilitiesisim-
portant, because although the processis

student-directed, the instructor needs to
anticipate certain paths students may take
in order to steer themin useful directions
that support higher order thinking and
problem-solving skills.

Vocational practices, in particular
PBL models, hold out the promise of
breaking the stranglehold of a selective
and elitist higher education. It challenges
the notion that knowledgeissituated only
within aninstitutional context and through
a subject-based curriculum. PBL or ex-
periential learning thus becomesthe key
to broadening access to higher education
and to ‘democratizing’ the curriculum.

Earlier, adaptation and application had
no room for experimentation, open-
endedness or unforeseen outcomes. In
those days, learners were manipulated
pedagogically to access already existing
forms of knowledge either in the form of
disciplines or, more usually, in the form
of sets of behavioural objectives.
Learner experience was valued but its
use was instrumental, selective and at
best illustrative. It was accorded signifi-
cance only if it contributed to the learn-
ing of the pre-defined knowledge or skills.
Experience had no inherent valuein tra-
ditional formsof learning.

In contrast, under the PBL frame-
work, alearner isnot a‘technician.” His/
her knowledge is not downgraded and
learning outcomes can no longer be pre-
dicted or controlled, so thereisalwaysa
possibility of discovering new knowledge.

The collaborative discussion in PBL
serves two purposes: It makes the
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student’s thinking visible and helps to
activate their prior knowledge. By mak-
ing the students' thinking visible, it is
availablefor reflection and critique. The
students learn that more coherent expla-
nations are more likely to survive chal-
lenges. They share knowledge and en-
gage in reflective thinking. By abstract-
ing from the specific context, they are
able to cross apply their knowledge to a
variety of fields.

Virtual Laboratories, Simulators &
Haptics

Virtual laboratories are online sys-
tems that allow learners to practice and
perform in front of a computer screen.
An example of this may be a data opera-
tor who is learning to work with a par-
ticular database format on aremote main-
frame system. For reasons of cost and
scarcity, it may be impossible for the
learner (or for that matter the training
institute) to get direct access to a real
system. A virtual laboratory would be a
perfect solution to this kind of a prob-
lem. A simple, low-cost application can
be created on a PC or a web browser to
mimic the complex back-end system, and
the learner would work with this virtual
system to imbibe the actual end-user ex-
perience.

Simulators are more complex ver-
sionsof virtual laboratoriesthat combine
proprietary hardware and software.
There exist car simulation platforms to-
day that combine hardware and software
in interesting ways so that the aspiring
cab driver can develop asignificant part
of her driving skill simply by learning to

operate the car simulator without hitting
the road.

Thethird and final technology that is
gaining importance is haptics, which is
the science and technol ogy of touch and
physical manipulation. Consider situations
where we wish to teach complex motor
skills such aswelding, plumbing, or elec-
tric repair to trainees. Much of thelearn-
ing hereis tactile and can only be fully
experienced when the trainee gets the
real feel-and-feedback of manipulating
objects with the appropriate toolsets.
Hapticstoolkits offer low-cost, straight-
out-of-the-box solutions that are a com-
bination of smart hardware and software
based tools and objects that can be used
to learn these skillsin aliterally hands-
on manner.

Cost-effective, Multi-dimensional
Feedback L oops

Instead of using offline assessment
and feedback systems, conceptual
knowledge of adult learners can easily
be evaluated through well-designed
online tests that can provide real-time
feedback to trainees. Practical knowl-
edge can similarly be evaluated through
well-designed exercises on online simu-
latorsor in virtual labs.

Both these systems are inexpensive
and safe when compared to real produc-
tion quality equipment. They are hard to
damage and can be accessed remotely
aswell. Moreover, every performance of
every trainee automatically getsrecorded
by the system, so that peer-group
benchmarking and performance analysis
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isfree and automatic, asisthe ability to
determine how a single trainee is pro-
gressing over time. Taken together, such
a system can be a rich source of ex-
tremely valuable information for indus-
try-wide skill reporting and workforce
planning.

The New Instructor

The new instructor is a counsellor-
on-call, providing mentorship and net-
working skillsin anon- obtrusive, need-
based, flexible and responsible manner.
He doesn’t hand-hold or spoon feed, un-
til it isabsolutely essential.

Technology Create Jobs only for
Tech-savvy

A recent newspaper report mentioned
that in 2013, 1.75 million engineers got
freshly minted in India, along with 0.35
million MBAs. The article did not carry
exact statistics of science, commerce,
and arts graduates, but a conservative
estimate would suggest an addition of
another three million jobseekers! This
stacks up the class of 2013 to at least
fivemillion!

I's this the sum of our demographic
dividend coming home to roost? Do we
have enough jobs to go around? How
equipped are we to handle this unprec-
edented explosion and the weight of their
collective aspirations? That could be
anyone’'s guess.

By the present yardstick, only 15%
of the 30 million of our annual crop of
graduates are job-ready. This raises the

Only 15% of the 30 million of our

annual crop of graduates are job-
ready. \

challenge - how can this pool of 85% job
seekers be made more employable?
Should employers be tasked with
remediating and repairing the large skill
gaps | eft wide open by our dysfunctional
feeder academic systems?

Real world skill development and
competency mapping can make them
employable but thiswould call for prac-
tical, conceptual |earning accompanied by
aregimen of well-designed, expertly-de-
livered hands-on experiential activitiesin
a tech-facilitated environment - that is
both cost-effective and stimulating.
Trainees can be inspired to learn their
craft by doing rather than listening in. It
also callsfor continuous trainee engage-
ment, mentoring and active information
exchange. Finally, it calls for creative
solutionsto skill financing, and the insti-
tution of resourceful organizations that
would cater to and create effective skill
development models with an intelligent
use of technology.

Whilethe need isto scale up quickly
in order to administer an unprecedented
number of skill interventions, we haveto
remain mindful of cost implications and
design efficacy, especially while aiming
todeliver to alarge demographic at avery
low entry price, while keeping the qual -
ity of intervention high enough to suffi-
ciently engage the learner.
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Pedagogical | mprovements

In any kind of vocational training,
pedagogical content must be such that it
impliesactive give and take (interactive)
in an empathetic, listening environment,
where the learner can engagingly inter-
act with a subject. In this sense, any
material of interest, from literature, news-
papers or autobiography can be used as
pedagogy. Rich mediatreatment (enabled
by new technological tools) can be used
to develop the smallest detail or a spe-
cific situation into building vivid images
of human experience that can provide
raw material for cognitive appreciation
and affective response in the learner.

Use of Focus Groups

Focus groups are different from
other groupsthat utilize multiple partici-
pants but do not allow interactive discus-
sions. In vocational learning, purists as-
sign a narrow, specific objective to fo-
Cus groups — peer-to-peer exchange of
ideas. Whatever be its eventual use, fo-
cus groups must meet a specified set of
criteria and initiate structured discus-
sions, even where the group composition
is heterogeneous, as awidely spread out
geographic group that meets in “virtual
classrooms.”

An Opportunity Waiting to be
Tapped

Last year, India bypassed Japan to
emerge as the world’s third largest
internet user after China and the United
States, reported digital measurement and
analytics firm comScore in a study. In-

dia now has nearly 74 million Internet
users, a 31 per cent increase over March
2012. Three-fourths of India's online
population isunder 35 asagainst just over
half worldwide, and it’'s our firm belief
that taking the high road to technology
could be the panacea to our problem of
plenty. Essentially, the challenge before
us is not ‘if and why’, but ‘what and
how’. It’s not about ‘will it work’, but
“how will it work’.

‘ Taking the high road to technology
could be the panacea to our prob-
lem of plenty.

We believe that an intelligent use of
technology can give us answers to these
riddles and in the process, also bring
about |asting socio-economic change that
can ring in the next phase of growth in
the knowledge-led era.
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