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Abstract

Spoken Tutorial is a project funded by the National Mission on Education through ICT, MHRD,
Government of India, to promote IT literacy for education and employment. Ten minute long spoken
tutorials (ST) are created for self learning, dubbed into all Indian languages and can be used offline. Both
ST and the software trained by them are available free of cost to everyone. Spoken Tutorials are available
free of cost to everyone in a large variety of subjects. Any one can create ST, learn by themselves using
ST, and also conduct ST based training programmes. About 20,000 college labs use ST in their official
curriculum. A total of 26 lakh students and college teachers have been trained using this methodology
during the past five years. Acceptance of Spoken Tutorials is growing exponentially, with 16 lakh trainees
in 2016 alone. Setting a target of 10% college student population in every state and insistence on the
enrollment of every student in a college are the reasons for such large numbers.

The cost to provide an IT training through this project is less than Rs. 50 per person, with a potential
for further reduction by orders of magnitude. With more than 6,000 spoken tutorials, this is the largest
IT training programme in Indian languages. This valuable resource is available for other countries, who
can dub the ST in their languages and train their students. The ST approach can be extended to other
skills training also.

This is a corrected version of the article that appeared as [1]. In addition, all the links mentioned in this
report work correctly.

The latest updated figures are:

• 900+ original (English) Spoken Tutorials are now available in spoken-tutorial.org

• A total of about 9,000 Spoken Tutorials are available, including dubbing

• A total of 4.5 million students have been trained, 1.5 million of them study arts/science/commerce

• 36,000 college lab courses have used Spoken Tutorials officially

• 10 Universities have announced the use of Spoken Tutorials as MOOCs for their lab courses

• We are now extending this approach to training on other skills, such as nutrition in general, and breast-
feeding in particular

∗A soft copy of this report is available at http://spoken-tutorial.org/media/CEC.pdf

http://spoken-tutorial.org/media/CEC.pdf
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1 Introduction
The Spoken Tutorial (ST) project was started at IIT
Bombay in the year 2009 with funding from the Na-
tional Mission on Education through ICT (NMEICT),
MHRD, Government of India. ST is an audio video tu-
torial developed using the screncast methodology and
it is approximately of ten minute duration [2, 3, 4].
The main objective of this project is to improve the
employment potential of our college students in the
Digital India. The urgent need of providing employ-
ment to our children are well known [5, 6].

We begin with an explanation of the chosen
nomenclature, ST: When this work started, there were
a large number of silent screencast tutorials on the
Internet. To distinguish ours from these, we used the
word spoken. As we do not capture the face of the
person creating the tutorials, it is strictly not a video
tutorial. This word is even more important, as we dub
the spoken part into all Indian languages. Owing to
the fact that one can use ST to learn a topic, we call
it a tutorial.

An ST is a 10 minute long audio-video tutorial, cre-
ated through the screencast technology. It is created
by recording a session, along with a running commen-
tary, obtained by reading out a script that passes a
novice check. The spoken part of ST is dubbed into
all 22 languages in the VIII schedule of our constitu-
tion and has the potential to be dubbed into languages
of other countries. It can be used in offline mode and
hence useful to those who do not have access to Inter-
net. Using ST, we have trained more than 25,00,000
students and teachers on various IT topics during the
past five years. This large number is attributable to
the design decisions that went into the creation of this
approach. This methodology is also shown to be ef-
fective, as it raises the self confidence of its users [7].

We explain in detail how the ST method has
evolved keeping beginners and less endowed people in
mind. This article is organised as follows: In section
2, we explain how the creation process helps reach
the unreached. The next section explains the learning
process of a beginner using ST. The fourth section ex-
plains the offline and other support available to learn-
ers of ST. Section 5 is devoted to the strategies we fol-
lowed to spread ST based training in a uniform way,
to benefit everyone. Section 6 explains the current
status, testimonials we received, etc. The last section
is devoted to conclusions.

2 ST creation policies
2.1 Free software, tutorials, workshops
We have restricted our focus to Free and Open Source
Software (FOSS). There are many reasons for this,
over and above our own personal conviction. The
funding agency of the ST project [8] mandated the
use of FOSS. Use of FOSS is also the policy of the
Government of India [9]. Use of FOSS helps in the
quality of learning itself, see Sec. 2.3. Use of FOSS al-
lows every student to use the software, even after the

training is completed. For the capital starved, but
human resource rich countries like India, use of FOSS
makes the best strategic decision. Finally, this deci-
sion synergises with our sister project FOSSEE that
promotes FOSS [10].

Thanks to the funding of this project by the Na-
tional Mission on Education through ICT, ST are
made available free of cost to everyone. As a mat-
ter of fact, ST are available under the Creative Com-
mons Attribution Share-Alike (CC-BY-SA) license:
one may modify them and also use them for commer-
cial purposes. The Share Alike clause ensures that
in case there are improvements, they shall also be re-
leased under the same license. Thus, this license has
the potential to result in manifold benefits to the pub-
lic. The main objective of choosing this license is to
ensure that the ST content, created by tax payers’
money, gets used by many.

We have conducted a large number of workshops
using ST, all of them, for free. In case there is any
fee, however small it is, most managements of colleges
think twice about conducting a training. One main
reason is that in most colleges in India, where the
Academic Heads are often different from the Finan-
cial Heads, the former finds it a hassle to get financial
clearances to conduct training, however inexpensive it
may be. Offering free training has resulted in a large
number of workshops.

2.2 Novice check of script, for self learning
ST is not created extempore, but using a carefully cre-
ated script, just as a movie is based on a script. We
require a script be written before creating a tutorial as
it gives many advantages to the beginner: If a section
of the tutorial has to be improved, one can rewrite
the script and record it. On the basis of a script, a
novice can decide whether they can reproduce all the
described actions. It is possible to stream this script
as subtitles when a tutorial is played back, helping stu-
dents weak in English, as well as the hearing impaired.
It is also useful to search for key terms. If timing of
the script is available, one may quickly locate the re-
quired part of a video during the recall stage, thereby
addressing one of the shortcomings of Screencasts [11].
Finally, it makes translation and dubbing easy, as ex-
plained in Sec. 2.5.

When the author appreciated the fact that there
were more than 1,000 members in a web and coding
club at IIT Bombay, he got the answer that most of
them were beginners and the experts were finding it
difficult to answer the questions of the former. We de-
cided to make our project a friendly interface between
beginners and experts through Novice Check: it is a
check of a script carried out by a beginner to verify
whether they can reproduce every step of the tutorial.
If a script passes a novice check, it is permitted to be
recorded, else, it is sent for improvement. In addition
to making it beginner friendly, a novice check makes
ST suitable for self learning too.

We illustrate this with a bash script that the au-
thor reviewed as a novice. The script asked the learner
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to download a bash file to the current directory and
to type the name of the file on the console to exe-
cute it. On following the above instruction, the fol-
lowing error message appeared: Command not found.
The script writer forgot to state that there should be
a ./ (dot-slash) before the file name, as the current
directory is not in the path of the beginner. After
correcting this mistake, the same error message ap-
peared. The reason for this is that this file is not exe-
cutable. The script writer missed the following state-
ment: The downloaded file should be made executable
by the chmod command.

Normally, such obvious questions are not at all tol-
erated by most experts. In our process, unless it is
rectified to explicitly state every step to be followed,
the script is not even considered for recording. This
requires the expert to understand the difficulties of
a novice and to address them, making the latter an
important player in the creation of an ST.

Because of the detailed and laborious explanation
of every step in every ST, we were worried that the STs
would end up boring. Fortunately, the user feedback
is positive: When asked to rate how interesting the
STs were, 25,076 participants reported as in Table 1.
Table 1: Feedback of 25,076 trainees of ST, who par-
ticipated in a survey reported by [3]. Number of peo-
ple who found ST interesting or boring. Although
novice check made the tutorials slow, not many find
it boring.

Response Number
Extremely boring 182
Boring 440
Neutral 4,241
Interesting 12,073
Extremely Interesting 8,140

This is possibly because most of the people who
undergo our workshops are beginners, who do not find
the slow speed boring. The same respondents gave ex-
tremely high ratings of the ST methodology, details of
which are presented in [3].

A novice who successfully reviews a script would
understand how to execute the commands explained
therein. As we give an honorarium to do a novice
check, ST must be one of the few projects that pay
beginners to learn. Our project gives respectability to
a novice.

2.3 Pedagogy for self learning of beginners
Most students in India do not get a chance to study in
good colleges, as the number of such colleges is small.
As a result, most of them do not have good teachers.
We need to ensure that there is an effective pedagogy,
without which, learning through ST may not be effec-
tive, even if created for self-learning. We now explain
different steps we took in this project towards this
end. As a script is a prerequisite in the creation pro-
cess (see Sec. 2.2), we begin with conditions that we
impose on it:

1. All sentences in the script should be simple and
short to be understandable to the novice, and to

those who are weak in English. We recommend
that most sentences are less than 60 characters
long. We insist that no sentence exceeds 80 char-
acters. We refer to this as the 60/80 rule. By re-
stricting the length of sentences, we enforce sim-
ple sentence constructs and sentences of shorter
duration. Shorter sentences reduce the temporal
contiguity effect, thereby improving the learning
process [12]. Another benefit of this restriction
is explained in Sec. 2.5.

2. We have a requirement that unless an activity is
described earlier in the tutorial or in one of the
prerequisite tutorials, it should be stated explic-
itly. For example, before a button is pressed,
we recommend a script of the following type:
Click the button in the bottom right, circular
in shape and blue in colour. In addition to ex-
plaining well, this statement allows more time
for a beginner to locate the focus area easily.
To ensure that this does not become boring, we
require that such a detailed instruction appears
only once.

3. We also encourage the explanation of every ac-
tivity in detail. For example, we have a rule
that the following type of script be avoided: Go
there, click this, etc.. Instead, it should be ex-
plained as in the following statement: Go to top
left hand corner, click File and then Menu.

4. Checking the Mouse or hitting the Enter key
has to be stated explicitly, as novice users of-
ten get stuck on these. Moreover, these do not
take much time to state: Click the Mouse or hit
Enter.

5. Menu items should be stated exactly as they ap-
pear in the screen. For example, if the software
has File browse as a menu item, the script should
not address it as File view. Although these two
have the same meaning, it will slow down the
user.

6. Active voice should be used in preference to pas-
sive voice.

7. Direct order of actions should be used. For ex-
ample, one should not say the following reverse
order of actions: Let us select file from the me-
dia option in the main menu. Direct order also
makes sentences shorter.

8. In addition to giving examples to illustrate an
idea, we also encourage the inclusion of common
mistakes and a way to address them.

9. We recommend that examples presented first
and then the theory. For example, after ex-
plaining how to write a letter through a series
of steps, one can state the benefits of such an
activity: This is called a letter. A letter is use-
ful to apply for leave, job application, etc.. This
goes against the conventional method of present-
ing the theory first and then demonstrating it
through examples or activities.
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10. We insist that about 80% of the tutorial should
be demonstration based and only 20% of it
should be devoted to theory. The reason is that
if there is too much theory, a self learner at a
remote location may not get any help if they
have a doubt. Moreover, the 80% rule is suit-
able for the side-by-side method of learning, to
be explained next.

11. Finally, we encourage the script writer to sub-
ject every sentence to Telephone Test to make
them easy to understand.

We now explain a pedagogy that we have devised
for learning with ST, called side-by-side learning [13].
In this method, the ST is reduced in size to fit in
about half the computer screen, as shown in Fig. 1.
We require STs be created in the 800x600 size. As a
result, we can easily accommodate the ST in half the
computer screen. In the other half, the software that
the ST teaches is opened. In this figure, we see the
Scilab ST on the left hand side and the Scilab soft-
ware on the right hand side. The fact that ST is free
and also the software, allows everyone to open both of
these. Often, a small overlap between the two screens
of Fig. 1 is also acceptable [3]. Scilab is an excellent
open source alternative to Matlab, and it is promoted
by us [14].

Figure 1: Example of side-by-side learning with the
open source software Scilab. The Scilab ST is on the
left half of the computer screen and the Scilab software
on the right hand side. Seeing both simultaneously re-
duces the mental load.

The method to learn from an ST using the side-
by-side method is straight forward: listen to a com-
mand and pause it. Try it out on the software window
opened on the right. If it works, go to the next com-
mand. If not, rewind, listen to it, and try it again. It
will always work, because ST is created for self learn-
ing. Keeping the tutorial and the software next to
each other reduces the mental overload [15, 16, 3]. In
our approach, students learn through active learning,
the benefits of which are well known [17]. Learning
through examples helps learn the underlying theory
indirectly [18].

2.4 STs are created for low bandwidth and
small screen devices

Spoken Tutorials have a small foot print: the size of
a tutorial is just about 1MB per minute. This is ob-
tained by keeping a low frame rate of 2 to 5 per second.
This frame rate is generally sufficient, as usually there
are no fast moving sequences in tutorials that teach an
IT topic. This low file size allows more than 10 hours
of instructional material to be packed in a CD that
does not cost more than | 10. Such small sizes also al-
low streaming of ST without much difficulty through
mobile phones, etc. When we started this work, band-
width was expensive and not easily available in most
places. Although it has eased considerably during re-
cent years, this difficulty still persists in India.

Keeping the requirement that only half the com-
puter screen may be available to watch the video, STs
are made in a 800x600 frame. We also enforced guide-
lines, such as large fonts, less number of lines in a page,
etc., to enhance the quality of ST. This allows STs to
be accessed effortlessly in 7” tablets and also in mobile
phones. As a matter of fact, some of our student users
have confirmed that they routinely watch ST through
their mobiles. Playing a 800x600 frame in a mobile
phone does not result in much compression of fonts,
unlike what happens when an entire computer screen
is compressed to play in a phone.

Our insistence that we show only a part of a com-
puter screen through a 800x600 frame requires quite
a bit of work. In software interfaces that have many
buttons, we explain only a few buttons in an ST. If
we have to bring in another part of the GUI, we scroll
slowly, let the learner see what is done in the ST, so
that it becomes easy to follow. Some times, when we
feel that the learner should see a lot more, we can zoom
out and let them understand the overall context. For
an example of this, see [19] at 2:08 minute. Because
of our requirement that we show only a small part of
a screen, that too with a large font, formatting and
general appearance can come out quite badly. But if
they understand the reason behind it, the learner will
appreciate our efforts, instead of complaining. Mak-
ing the learner understand this is the responsibility of
the ST creator, who can easily explain this reason in
one or two short sentences.

2.5 Audio dubbing for mass outreach with
employment potential

Number of children enrolling in English medium
schools in India is growing exponentially [20]. This is
mainly because of the perception that English helps
improve employment opportunities. Unfortunately,
however, this trend could potentially affect children
from lower economic and social strata. Relatives,
neighbours and friends of these children may not be
fluent in English; hence they may not be able to help
with homework, clearing doubts, etc. Very often, the
so called English medium schools end up teaching in
local languages only. Unfortunately, all the exam pa-
pers come in English, making it difficult for these chil-
dren to perform well.
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One of the largest sectors that provide employ-
ment in India is Information Technology (IT). To get
placed in this sector, one must be able to use an En-
glish keyboard and an English computer. In contrast,
it is more difficult to get an IT job for one who is
only comfortable in a vernacular language keyboard.
In addition, one should be familiar with English tech-
nical terms used in business. Fortunately, the above
discussed difficulties can be handled by dubbing the
audio in the mother tongue of children, leaving the
video of ST in English.

Dubbing only the audio portion has been done suc-
cessfully in this project. When implemented properly,
audio dubbing requires only about 5% of the effort
involved in creating the original. For students who
are weak in English but desirous of using the normal
keyboard, this is a godsend: their employment poten-
tial is maintained while the learning happens through
their mother tongue.

The above mentioned low dubbing effort is pos-
sible, only if we keep the video intact. If the video
also has to be edited, one may have to go through the
novice check, pilot workshop, etc., once again. This
will replicate the efforts required for the original for
every language, making this process unviable. If on
the other hand, we can get away with only audio dub-
bing, because of the low effort involved, a large num-
ber of languages can be accommodated.

If only the audio has to be changed, translated
sentences should fit into the available time for cor-
responding sentences in the original video. This is
possible only if the sentences in the original video are
short and simple. If there are complicated sentence
constructs in the original video, there is no guarantee
that a translation in another language can be made to
fit in the same time. The restriction on the length of
sentences in the original script, explained in Sec. 2.2,
helps produce simple constructs, which can most often
be dubbed within the available time.

Our audio dubbing procedure allows tutorials on
high technology topics be made available even to mi-
nority linguistic groups, for example, those whose
mother tongue is Sanskrit or Bodo. This approach
has the benefit of bootstrapping difficult skills in such
groups, even if there are no domain experts who speak
their language. As dubbing into other languages hap-
pen from the same original high quality spoken tuto-
rials, the standard is maintained in all language dub-
bing.

We encourage those who are weak in English to
listen to an ST in their mother tongue first and prac-
tise. After that, we recommend that they listen to
the English version. This will help improve their com-
mand over English, in addition to getting them ready
for work place. As only simple language constructs
are used, it is also possible to make one understand
the language of a neighbouring state, thereby helping
produce citizens who are friendly to their neighbours.

Dubbing only the audio has the potential to pro-
mote national integration. This is because the video
of ST retains the information of the original creator,
who may be from some other part of the country. This

should result in goodwill for the brethren from across
the country who create original tutorials.

2.6 Anyone can create an ST and earn
We do not insist on the use of interactive script and
interactive software to create ST. A sophisticated
recording software that has these features are often
proprietary and expensive. We are satisfied with the
features provided by FOSS recording software sys-
tems, such as Kazam [21] and Camstudio [22]. In-
sistence on expensive software will automatically fil-
ter out people who cannot afford it. On the other
hand, we aim to achieve high quality ST by adher-
ing to our guidelines and being meticulous, which can
be followed by anyone [23]. This is the recommended
method for the use of collaborative content in general
[24].

In a similar way, we also do not insist on high
quality, sound proof, recording studios for recording.
In addition to making the ST expensive, this will en-
sure that the general public does not participate in
the content creation. We decided at the beginning of
our project that the tax payer’s money, which funds
our project, should go back to the public. It should
be possible for an average student, who is meticulous,
to create an ST and earn an honorarium for it. We
came up with suggestions that anyone can follow by
just being careful: Close the doors and the windows;
remove the battery charger; turn off the fans; turn off
the mobile phone - it is not enough if you keep it in
silent mode, etc., [23].

We believe that everyone can create ST with freely
available software and without expensive recording in-
struments or ecosystem. All that one needs to do is
to follow a set of rules, which can be done through
practice and self-discipline. The sum of | 10,000 that
we pay to create a 10 minute ST is a substantial sum
for any student in India.

3 Use methods designed to make ST
reach the unreached

3.1 Friendly environment for beginners
At the beginning of our work, we decided to make our
tutorials available to everyone, without insisting on
registration or login. Many people do not explore the
contents if a login is required. Registration and lo-
gin are a major impediment to access serious content,
especially to beginners, uninformed and unmotivated,
all of whom belong to bottom rungs of economic, so-
cial and academic ladder that make up our target au-
dience.

After a detailed study of users of our web page
[25], we re-created our website to make it accessible
and interesting to novice learners. When a topic is
selected, tutorials come in a numbered sequence, indi-
cating the sequence in which they have to be studied.
For example, [26] shows a list of ST on C and C++
in English. Once a tutorial in this list is selected, one
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sees the selected ST, outline for the tutorial, prereq-
uisite, script and assignments. Thus, there is a wealth
of information for every ST.

If a tutorial has to last only ten minutes, the only
way advanced topics can be taught is to explain them
in stages. For example, to develop an elaborate pro-
gram, one has to develop it up to a point, save it,
and then open it in the next tutorial and continue the
development. This means that there will be at least
one file to open in many tutorials. Unless the learner
is provided this file, they cannot practise along with
the tutorial. This important requirement is addressed
through the code section of every ST. Similarly, if a
plotting function is demonstrated, the data used to
plot is made available. The code facility allows a
learner to learn any tutorial, even without complet-
ing previous tutorials, using the side-by-side method
[13].

While listening to an ST, the learner has the fa-
cility to stream the script as subtitle. This is useful
to learn a foreign language, such as English, for those
who are not fluent in it [27]. Previously asked forum
questions and answers, discussed in Sec. 4.2, appear
at appropriate times, as the ST is played. The learner
also has the facility to post a question at the exact
time where they have a question, while watching an
ST.

3.2 Accessible without Internet
Most of our colleges and schools do not have access to
Internet bandwidth. As a result, it is difficult to or-
ganise training programmes based on ST. To address
this, we came up with a shopping cart like applica-
tion. Using this, one can pick and choose one or more
sets of tutorials, each with one or more languages of
their choice. After the selection is complete, one can
download the resulting zip file. A sample session to
create and download such a file is in Fig. 2.

Figure 2: Shopping cart like download facility helps
anyone to download topics of Spoken Tutorials, with-
out having to log in. On downloading, and unzipping
the file, one has to run index.html to get the videos
started.

At least one connection should be available in a
college to download the zip file created using the pro-
cess mentioned above. We have found this facility to
be available in most colleges. In case a college or a
school does not have even one connection, someone

else can send them the required zip file through a CD.
Because of the offline capability, use of Spoken Tu-
torials went up by about 50 times, as explained in
Sec. 6.2.

One can copy the zip file mentioned above in ev-
ery computer. On opening the zip file, one gets a
folder with a file index.html. On opening this file in
Firefox or Chrome, all downloaded tutorials, in all se-
lected languages, appear as a play list. The look and
feel are identical to what one sees on the ST website
[4]. As all these tutorials are available through the
local file system, one does not need Internet to prac-
tise with these tutorials. These STs play without any
buffering, as they stream from the local file system.
This mechanism allows us to conduct massive work-
shops using spoken tutorials: see 200 people partici-
pating in a Drupal workshop, which was inaugurated
by the Mumbai University Vice Chancellor Fig. 3. The
AICTE Chairman released a DVD containing Drupal
ST, meant for use by all 1,250 MCA colleges in the
country. Efficacy of this method has been validated
through a LATEX workshop [28].

Figure 3: The DVD, used in the massive, self learn-
ing, silent, Drupal workshop, was launched by the
AICTE Chairman. The workshop was inaugurated
by the Vice Chancellor of Mumbai University.

The download facility allows anyone to download
the tutorials they want. As one can download the of-
fline version just before using them, one can always
get the latest version. As the offline version of ST is
identical to the online version, one can switch back
and forth between these two versions, depending on
whether one has access to bandwidth or not.

The offline work was appreciated by Google, who
gave an award to it for further work in this area [29].
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3.3 Beginners can self learn from ST, with-
out experts

The fact that an ST is meant for self learning, with
a suitable pedagogy and a friendly learning environ-
ment, allows beginners to learn easily from ST. Side-
by-side learning, illustrated in Fig. 1, the availability
of all files required in an ST through the code sec-
tion, and a friendly learning environment explained in
Sec. 3.1, allow a beginner self-learn.

We recommend learners to reproduce the contents
of ST in a training session. Given that there may
not be any domain experts during training with ST,
it is advisable to only practise the commands demon-
strated in the STs. Learners can, of course, try the
things not covered in a tutorial. If they get stuck, we
suggest that they post their questions on the timed
forum discussed in Sec. 4.2, and to move on with the
rest of the ST.

If a student practises only the things covered in
an ST, do they learn anything during an ST based
learning session? It turns out that they learn quite a
bit. For example, most students learn the following in
a LATEX training programme: (1) What is meant by
compiling? (2) How to write letters in LATEX? (3) How
to write reports? (4) How to write mathematical equa-
tions? (5) Introduction to presentation using Beamer
[30]. To the best of our knowledge, through no other
method can a student learn so much in a short time of
about two hours. In other words, for most students,
what we propose to be studied in a workshop is new
anyway. Hence it makes no sense to try out something
else that we do not cover and for which no help may
be available. We have developed a beginner friendly
Forum to answer questions, see Sec. 4.2.

The effectiveness of this approach was examined
in a study in which the understanding of the Java
principles of 400 college students were analysed rig-
orously [7]: about a half of the students learnt select
topics through ST and the rest through classroom lec-
tures. Both groups performed equally well in a test
conducted subsequently. Self confidence of ST learn-
ers, especially females, was higher than that of the
control group. It is not surprising that Java ST are
one of the accepted course material for the internal
training in WIPRO.

3.4 Anyone can conduct ST workshops
SELF workshops are conducted by a volunteer, a stu-
dent or a faculty member of a college. As the STs are
created for self learning and accompanying instruction
sheets [3] further explain what to do, it is not required
for the Conductor to be a domain expert at all. The
main role of the Conductor of an ST based training
programme is to implement the following:

1. To ensure well in advance that all computers
are in required working condition, by getting the
checklist in Table 2 satisfactorily answered in ad-
vance.

2. To make all learners to listen to the side-by-side
learning video [13].

3. To give a copy of the instruction sheet [3] to ev-
ery learner of the training programme.

4. To produce a conducive environment for training
and to maintain discipline.

Table 2: Checklist of things to get done before a ST
training programme

Can
log

These can be separated in 2 PCs

PC Is
the
PC

into
PC?

PC for spoken tutorial PC
for
test

No. boot-
ing?

(if
ap-
pli-
ca-
ble)

FOSS
loaded

ST
copied

Plays
in
VLC

Audio
works

Inter-
net
works

1
2
...
N

We will illustrate the role of a Conductor with the
help of two examples. Many students who appear in
a Linux workshop do not know the difference between
a terminal and an editor. Some of them type a com-
mand on a terminal and wait for an answer. The con-
ductor of the workshop will point out the mistake and
ask the student to start the tutorial from scratch. In a
Linux workshop, some commands are to be executed
in the background with the help of ampersand (&)
operator. The participants who forget to use & will
complain that the subsequent commands do not work.
The Conductor will point out the mistake and ask the
students to start the tutorial from scratch, once again.

The reason for asking the students to start from
scratch in case of mistakes is that retrieving from a
mistake could require domain expertise. The Conduc-
tor, who is not necessarily a domain expert, may not
be in a position to address this issue. Moreover, if
the Conductor starts addressing such issues, they will
not be able to handle large numbers of students and
the two hour duration could become insufficient. Fi-
nally, the time a student has to spend extra in case of
a repeat listening is about five minutes, which is not
much. At the end of a SELF workshop, a student will
realise that if they follow exactly what is shown in an
ST, everything will work correctly.

Because of the generality of the procedure that a
conductor has to follow, one is in a position to conduct
all SELF workshops after successfully completing one:
there is no difference between the procedures to follow
between different FOSS courses. This procedure has
greatly helped conduct a large number of SELF work-
shops. We do not need a domain expert to conduct
these workshops. In a large country like India, one
may have to conduct these workshops in thousands
of places. It would be difficult to get domain experts
to even visit such a large number of places, let alone
lecturing in these workshops.

It may not be possible for a conductor of a work-
shop to answer domain dependent questions, as the
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conductor may not be an expert in that area. More-
over, answering domain-dependent questions could
take up a lot of time. It would be impossible even for
an expert to answer all the questions of a large number
of students. Specific questions of training participants
can be addressed through an online forum, discussed
in Sec. 4.2. A research study [28] explains why this
method is effective.

4 Post training support
4.1 Free online test and certificate for college

students
The first thing that comes to anyone’s mind when we
talk about training is assessment, even though, we
seem to have converted assessment into a separate ac-
tivity, independent of learning. This is illustrated by
results of a test at Anna University, one of the lead-
ing technical universities in India [31]: Only 69% of
the Anna University’s main campus students passed a
test on mathematics and computing; it is well known
that all of them would have scored close to 200/200
in maths/physics/chemistry in the 12th board exams
- only such students can even hope to get admission
in Anna University’s main campus.

The above mentioned article [31] explains how a
student, despite creating a question bank of 5,000
questions, failed in the exam. Nowhere in the article is
there a mention of understanding of the subject mat-
ter. Given this scenario, there is no wonder companies
conduct their own assessment to offer jobs. In view of
this, isn’t it a lot more important to provide a good
method of learning, even if the assessment method is
not very accurate? - companies will assess separately
any way, and understanding of subject matter is a lot
more important.

As articulated earlier in Sec. 2.3, the ST method
of learning enforces active learning, and learning by
examples. If a student reproduces every command in
a tutorial, they would understand exactly what to do.
Because of this, we can claim that one who takes up
the ST method seriously has the potential to under-
stand the subject matter quite well.

If we want to provide fool-proof assessment tests,
either costs can be high, or only a small fraction of
our population can be accommodated, or both. For
example, the cost of conducting a GATE or a JEE
is in excess of | 1,000 per student to the proctoring
agency alone. The total cost to administer such a test
could be in excess of | 2,000. If there are many such
tests one has to participate in, the total cost could be
prohibitively expensive. Moreover, these exams are
offered in only select centres, which may not be ac-
cessible to many students, especially if they have to
appear in many exams.

At present, the ST team offers online exams in
more than 15 topics. These exams are administered
locally, in every college, under the invigilation of their
own faculty member. These are offered free of cost,
as our project is fully funded by MHRD. This enables
every student to appear in all the exams, if they are in-

terested in. Our online certificate mentions the name
of the college where a student appears in the exam and
the name of the person who invigilates it. Our pro-
cess is a much cheaper alternative to the commercially
proctored exams.

What is the value of certificates from ST? It de-
pends on how the invigilation is conducted in a col-
lege. In cases of good proctoring, there will be a good
correlation between a student’s certificate and their
understanding of the subject. Once a recruiter re-
alises this, they will value such certificates from that
college. In fact, there are some universities that give
weightage to ST online exam marks and also invigilate
seriously. Hence, the performance in the ST exam is
doubly valuable to these students. In case a college
does not invigilate properly, students from such col-
leges with ST’s certificates will end up creating a bad
impression of not only themselves, but of the college
as well.

In other words, our online test is inexpensive and
easily accessible to every student. Enhancing its value
is in the hands of the college administration.

4.2 Easy to access forum for beginners
Most Forums that support FOSS used to be unfriendly
to the questions of beginners. For example, the stan-
dard answers used to be: (a) First learn how to post
in the forum (b) It is already answered, check the
archives first (c) Read the instruction manual first be-
fore asking a question, etc. One can confidently say
that only a small fraction of FOSS exploring/loving
beginners used to stay with FOSS. Of course, the rea-
son for the response given by the experts is quite clear:
there are only a few experts to answer the questions
of large numbers of beginners, many of which may be
repetitive. “If the experts spend all their time in an-
swering often repetitive questions, when will they have
time to do their own work, develop the FOSS, remove
bugs, write documents, etc.?”, seem to be valid ques-
tions.

Another standard answer given in forums in ear-
lier days was that a question was already answered and
that one should check the archive first before posting
it. In old days, it was often difficult to locate those
discussions, as the answer could have been given as a
part of some other discussion - only people who knew
how to do an advanced search could locate them. We
started working on a way to come up with a friendly
forum that would address these two issues quite some
time ago. In addition to addressing the problems men-
tioned above, the forum we have developed has some
additional benefits.

Our forum requires one to ask a question based on
the exact time one has a problem in an ST [32]. The
person who has a question in an ST has to select a se-
ries (eg. C or Java), name of the tutorial in it, minutes
(eg. 4 to 5 minutes) and seconds (20 to 30 seconds)
and then ask the question. These are answered by
experts. These questions, along with their answers,
are arranged in chronological order with respect to
the video time line, and hence become a valuable in-
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structional material. Answers to these questions can
be used as additional instructions by those who may
have the same doubt later. As a matter of fact, these
discussions also appear along with the ST at appro-
priate times, when an ST is played. The following
benefits result from this forum:

1. It is easy to locate the discussion on the topic
covered in any part of the video.

2. One can see the discussions first before starting
the video. This will help the learner make use
of earlier discussions.

3. Asking questions based on a particular time in
the video reduces duplicate postings.

It is indeed a forum that beginners can use with ease.
We recently conducted an ST based LATEX work-

shop for about 200 participants [28]. Everyone used
a pair of ear phones, using which, they watched and
practised STs at a speed convenient to them. It would
not make sense to answer their questions through a
public address system. It was also not practical to
answer their questions, by going next to them and
answering them in person. We asked all participants
to post their questions on our forum and experts an-
swered them immediately. Accessing our forum did
not require much bandwidth. STs were watched from
local file systems, as explained in Sec. 3.2.

We obtained the following response that confirmed
the efficacy of this forum [28]. 57% of the respondents
found the forum helpful as they usually hesitated to
ask questions in a class full of students. Only 11%
of the respondents disagreed with this. 64% of the
respondents found the forum helpful as they usually
missed details of discussion in a live class, with 7% dis-
agreeing with this. 50% of the respondents felt that
their doubts were answered a lot faster than in a large
class discussion. Only 7% disagreed with this. 64% of
the respondents felt that they did not have to wait to
get their doubt cleared. Only 4% disagreed with this.

We believe that this forum could be used to make
announcements by the creation team. For example,
this could be used to explain some changes that may
have happened in a recent version of a software. We
also have a problem solve: people posting questions
that are totally unrelated to the topic of discussion.
We are yet to find a solution to this problem, other
than manual intervention.

5 Uniform development strategies
5.1 Spoken Tutorials in curriculum
At the beginning of this project, we decided that we
would not give honorarium to anyone who conducted
training in their colleges using Spoken Tutorials. We
believed that there would be enough people who would
want to use our instructional material, being of high
quality. One of the main reasons for this decision not
to give honoraria was that it would be difficult to ver-
ify the claims. It also resulted in huge savings to the
project, given an extremely large number of training

programmes we eventually conducted and the large
number of people trained.

Continuity of organisers of ST training in colleges
was a serious problem. While there were a large num-
ber of people who were genuinely interested in the
cause, there were some who participated mainly for
their promotion. They lost interest whether they got
the promotion or not. Retirements, transfers, and
resignations of faculty members were the other rea-
sons why we had difficulty in maintaining continu-
ity. Many colleges that were doing good training pro-
grammes fell out of our radar, because of this discon-
tinuity, as it was not possible to groom successors in
a short time.

There was another problem in conducting training
in colleges. There was a shortage of free slots during
college hours. It was difficult to conduct classes af-
ter college hours. This is because a large majority of
college students are day scholars, who leave by college
buses at about 5 pm. If they miss the college bus, it
could take a long time to reach home as many of them
travel long distances - hostel accommodation is avail-
able only to those who come from far away places.
Finally, students from lower economic strata cannot
afford a hostel life.

To address the above mentioned two problems,
namely, continuity of training organisers and the dif-
ficulty in finding training slots outside college hours,
we explored the possibility of getting our training pro-
grammes blended into the college curriculum. We
did a mapping of ST topics to lab courses. We got
the proposed usage approved by the syllabus and cur-
riculum committees, academic councils and senates of
many universities. We encouraged university authori-
ties write to their affiliating colleges about the possi-
bility of using ST as a part of their lab courses [33]. In
cases where the use of ST was mandated, universities
set up trackers and monitored the progress.

In addition to increasing the reach, the use of ST
in lab courses increased the quality and duration of
training. Before the mapped usage in the lab strat-
egy, we used to offer ST through two hour long SELF
workshops [3]. The idea was to introduce the concept
of ST to students in the workshops, during which, the
participants would learn how to learn from ST. They
could complete the rest of the learning whenever they
had time. We restricted the duration of these work-
shops to two hours, as that would make available the
computer time to many people; moreover, there would
be no need to give anything to eat or drink in short
programmes. Problems with these workshops are: (1)
it was difficult to find free slots, as explained earlier
(2) many students, especially day scholars, did not
have access to computers after college hours and hence
could not learn the rest of the learning material.

Typical lab courses have one session of two to three
hours every week, for a total period of about ten weeks
in a semester. As a result, students who use ST in a
lab course get many hours to go through the tutorials
and to complete them. So, instead of only two hours
available through SELF workshops, lab courses pro-
vide 20 to 30 hours to complete the learning, using
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the college infrastructure. Students find ST a useful
additional aid to learn the target topic of a lab session.

A comparison of the number of training pro-
grammes conducted through different modes can be
found in Table 3, available at [34]. From this Table,
we can see that many college students learn topics
that are not in their curriculum, during free lab hour
slots they have. One can see that in 2016, number
of people trained in college hours increased six times,
while that done outside lab hours only doubled. Nev-
ertheless, outside lab hour training is still substantial.
This mode continues to be useful to those colleges that
want to try out the ST method before adopting it.

Table 3: Number of people trained through different
modes, at the beginning and at the end of 2016, cu-
mulative, since June 2011

Mode 1 Jan 2016 19 Dec 2016
No. pro-
grammes

No.
people

No. Pro-
grammes

No.
people

Course
outside
lab hours
through
2hr SELF
workshops

20,917 8,92,772 30,019 15,06,531

Course
mapped in
lab hours

2,200 1,17,621 14,210 8,03,222

Course in
lab hours,
but not in
syllabus

602 29,307 4,459 2,56,033

5.2 Targeting 10% undergraduate enroll-
ment in every state

One of the complaints about most educational
schemes we have is that only a few states benefit by
it. To address this issue, at the beginning of 2016,
we set a target of reaching 10% of all undergraduate
level enrollment in all states, see Page 64 in [35]. By
all enrollment, we mean all streams, including engi-
neering, sciences, art, commerce, humanities, and so
on. Although our focus initially was with engineering
colleges only, we expanded to increase our audience to
cover other disciplines, as mentioned above. We found
a great reception for our training in non-engineering
colleges as well, as their students also are interested
in IT jobs.

Setting a target of 10% for every state made us
re-focus our efforts on states that were not perform-
ing well. Mapping ST to lab courses, as explained in
Sec. 5.1 helped greatly. We also encouraged new col-
leges to provide this facility to as many students as
possible, explained in detail in Sec. 5.3. The effect of
this exercise can be seen in Table 4. Although we are
yet to meet the target in a few states (Odisha, Uttar
Pradesh, Jharkhand, Arunachal Pradesh, Bengal, and
Karnataka), we are confident of reaching it soon. This
is based on the growth trajectories we have already es-
tablished in these states. One can see from this Table

that the states with very high growth rates were far
away from the target at the beginning of 2016.

This must be one of the few projects carried out
in academia that has equal number of marketing staff
members as the number of creators. Even if it is avail-
able free of cost, the educational content has to be
marketed, to be accepted. The list of our market-
ing team, with contact details is available here [36].
As states like Tamil Nadu and Gujarat were already
close to the 10% mark, it was possible to shift their
staff members focus on under performing states.
Table 4: Growth of training numbers in one year for
states that have either met the target of 10% or that
will reach the target soon. Setting individual targets
for every state helped achieve uniform development.
Numbers shown are cumulative.

State 1-1-2016 Target 19-12-16 % ↑
Odisha 4,000 65,000 50,000 1150
Assam 5,000 43,000 46,000 820
Uttar Pradesh 52,000 5,23,000 4,12,000 692
Jharkhand 3,500 44,000 20,000 471
Telangana 23,000 1,00,000 1,31,000 470
Andra Pradesh 25,000 1,10,000 1,21,000 384
Delhi 11,000 28,000 55,000 400
Meghalaya 1,500 6,000 6,500 333
Kerala 25,000 56,000 1,00,000 300
Arun. Pradesh 600 3,000 2,000 233
Bengal 26,000 1,52,000 77,000 188
Chhattisgarh 14,000 31,000 38,000 171
Punjab 29,000 58,000 78,000 169
Goa 3,500 2,800 10,000 185
Madhya Pradesh 48,000 1,09,000 1,30,000 170
Haryana 32,000 68,000 71,000 122
Maharashtra 1,43,000 2,59,000 2,99,000 109
Uttarakhand 19,000 30,000 39,000 105
Hima. Pradesh 10,000 16,000 20,000 100
Rajasthan 62,000 1,37,000 1,17,000 89
Karnataka 68,000 1,37,000 1,03,000 51
Tamil Nadu 2,10,000 2,03,000 3,16,000 50
Puducherry 10,000 4,400 14,000 40
Gujarat 2,00,000 1,05,000 2,78,000 39

In Table 5, a list of states where we are unlikely to
meet the 10% target in the near future is given. These
are six North Eastern states, Bihar, and Jammu &
Kashmir. One reason for small numbers in Bihar is
that only small fraction of their students are enrolled
in engineering, unlike other states. Because of our own
background, it was easier for us to enter engineering
colleges. If we can get help from state governments,
however, we can reach the target in these states too.
Table 5: Growth of training numbers in one year for
states that will not reach the target of 10% in the
near future. We need help from State Governments
to increase these numbers.

State 1-1-16 Target 19-12-16 % incr.
Manipur 10 9,200 70 600
Bihar 8,000 1,32,000 21,000 162
J&K 4,000 21,000 5,000 25
Mizoram 300 2,000 300 0
Nagaland 0 2,700 0 0
Sikkim 170 1,300 170 0
Tripura 500 5,400 500 0
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5.3 Reaching out to all students in colleges
One of the problems we have in introducing any ed-
ucational scheme in any college is that only the top
students benefit by it. College administrations also
find that a lot easier. Unfortunately, this leaves out
average students. Students at the bottom of the class,
who are often less motivated because of family back-
ground and economic reasons, tend to be left out of
such efforts. To address this problem, we started in-
sisting in this year that we would work with a new
college, only if they agree to train all their students
on at least one topic. Our time and efforts are better
utilised by working with colleges that want to train
all their students as opposed to training only a small
number of students.

The above mentioned policy of insisting that a col-
lege should make available this method to every stu-
dent of theirs has resulted in a very large growth in
this year, see Fig. 4. As a matter of fact, the number
of people we trained in this year (15,00,000) is more
than the total number of people we trained in all the
previous years together (10,00,000).
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Figure 4: Growth of students/teachers trained. Our
insistence that every student should be trained on at
least one topic has resulted in a large growth in 2016.

6 Current status of IT training
through ST

6.1 ST creation status and popular ST series
At the time of writing this article, there are a total
of close to 6,300 ST, including dubbed tutorials. Out
of these, there are 800 English tutorials. More than
500 of these have been dubbed into the following lan-
guages: Assamese, Bengali, Gujarati, Hindi, Marathi
and Tamil. Series, such as LibreOffice Writer (FOSS
alternative to MS Word) have been dubbed into 19
languages, including Bodo, Khasi and Sanskrit. We
present in Table 6 popular ST series that have trained
more than 1,00,000 people. These are the number of
people trained by us in various colleges. There must
be many others who use them directly on our website.

One can see that C and C++ make the most pop-
ular series. This series consists of 20 ST. The reason
why this is popular is the employment opportunities
it creates. Most IT companies that come for campus
recruitment conduct a test on C. Only those who do

well in this test are even shortlisted for an interview.
Linux is a compulsory subject for most computer sci-
ence and IT streams. Given that many colleges and
organisations are switching to Linux, many are un-
dergoing this training. Java continues to be a popular
language for those who are looking for employment
opportunities. WIPRO uses Java ST as one of the
approved instructional material on Java for their own
internal training. LibreOffice series is popular espe-
cially in arts and commerce streams, where they have
a course on introduction to computers.

Scilab is an excellent open source alternative to
Matlab for scientists and engineers. If it is good
enough to launch Ariane rockets [37] that placed many
of our successful satellites in orbit, it should be good
enough for most of our other applications too! PHP
and MySQL is an alternative to Java. Learning to
program in PHP helps carry out advanced program-
ming in other popular software, such as Moodle and
Drupal.

Finally, the most popular series amongst the col-
lege teachers is LATEX, a scientific typesetting soft-
ware. Many college teachers are pursuing higher stud-
ies. They need to write reports, present talks, publish
papers in conferences and journals, and write their
theses. They find LATEX to be most appropriate for
scientific writing, especially when a large number of
mathematical symbols and equations have to be type-
set. The popularity of LATEX can be judged by the
continued use by those who learn it [28].

Testimonials in Sec. 6.3 vouch for the popularity
of many ST series.

Table 6: Popular ST series

Name No. tuto-
rials

No.
trained

C and C++ 20 4,33,773
Linux, including BOSS 19 2,03,708
Java 39 2,09,386
LibreOffice Writer 9 1,75,302
Scilab 24 1,68,944
LibreOffice Calc 11 1,64,717
PHP and MySQL 57 1,48,080
LibreOffice Impress 9 1,23,911
LATEX 10 1,17,963

6.2 Interpretation of visitor statistics
For any web based project, the performance is often
determined by the statistics of visits. Unfortunately,
most of the content of the ST website [4] is accessed
through offline mode, as explained in Sec. 3.2. Never-
theless, comparing the number of times an ST is ac-
cessed on the website to the number of students who
have participated in the corresponding training pro-
gramme in their colleges through an offline mode, we
can get an estimate. For example, the number of times
a few C programs of [26] have been watched from the
website [4] is given in Table 7. These numbers gen-
erally decrease down the play list. Given that those
who undergo a training programme will see the tutori-
als at least once, mostly through the offline mode, we
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can get an estimate of ratio of scale up that happens.
From the numbers given in Table 7, we can estimate
this scale up to be at least 50, on an average.
Table 7: Number of times select C ST have been
viewed through the play list [26] in [4]. These num-
bers should be compared with 4,33,773 students (see
Table 6) who have undergone training in C using of-
fline mode. The scale up that results because of our
offline distribution is at least 50.

No. Name of tutorials Visits
1 First C program 41,017
2 First Cpp program 14,702
3 Tokens 11,186
4 Functions 9,472
5 Scope of variables 6,084
...

10 Relational operators in C &
C++

3,585

Keeping the above mentioned scale up in mind, we
should analyse the visitor statistics of the website of
ST [4]. Statistics of visits to ST are available at [38].
From this site, we present the annual visit growth pro-
file in Fig. 5. The number of page views is likely to
reach 7 million this year, with the unique visits being
more than a million.

Figure 5: Growth of visits to ST website [4]. This can
be obtained by visiting [38] and choosing Yearly data

We now analyse the visitor statistics of [4]. In
Fig. 6, we present the overall performance of this site
in November 2016, as given by [39], using the following
parameters. (1) Total visits (2) Average visit duration
(3) Pages per visit (4) Bounce rate. The average visit
duration of ST is 10 minutes. Given that the average
duration of an ST is 10 minutes, the performance of
ST on this count is very good. On an average, every
visitor sees about ten pages. Bounce rate of 32% in-
dicates that only one third of the people who come to
this site leave immediately. More than 1,00,000 vis-
itors come to this site in a month. This is a large
number, especially because, the scale up factor is 50,
as discussed above.

Figure 6: Analysis of visitor statistics of Spoken Tu-
torial, given by SimilarWeb [39]

6.3 Sample Testimonials
The ST project has received a large number of testi-
monials from those who benefited by it [40]. We now
present a small sample of it. We begin with the tes-
timonial of a school teacher who received the coveted
ICT Award from the President of India:

I am glad to inform you that I have re-
ceived the prestigious NATIONAL ICT
AWARD 2015 from the Hon'ble President
of India at Vigyan Bhawan New Delhi on
5th Sept 2016 (Teachers’ Day). The award
was bestowed due to my work in the field
of “ICT in Education using FOSS” in as-
sociation with CIET, NCERT, New Delhi
and Spoken Tutorial Project, IIT Bombay.
I applied for the award on the basis on
my work in the domain of implementing
“ICT in Teaching-Learning process using
FOSS” and getting the honour is really
overwhelming. I would like to thank you
and your team for choosing me to im-
plement the Spoken Tutorial Project in
the state of Himachal Pradesh as a Re-
source Person of Spoken Tutorial Project
in HP. It was the support of your Train-
ing and Technical team which made it
possible to organize various events like
Workshops, Training and Online Testing
in non-academic hours of my institution
which enabled JNV SHIMLA to become
the first Resource Centre for FOSS Train-
ing at School Level in HP. As you know I
have been associated with the project since
April 2014. Mr.
Amit Kumar, Computer Teacher, Jawahar
Navodaya Vidyalaya, Theog, Shimla Dt.

We now present a few testimonials that explain
how ST helped people get employment. The first one
is from the Head of an MCA department.

Recently, I came across one company
which wanted students with sound knowl-
edge in PHP MySQL. As our MCA syl-
labus does not cover PHP MySQL, I de-
cided to train my students using Spoken
tutorial. More than 30 students took up
the course, and in a very short time, I
could train my students. This helped place
six students, by training them to meet the
company requirement, without incurring
any cost. The Spoken Tutorial courses are
effectively designed to train a novice user,
without the support of a physical teacher,
and have taken care of all possible ques-
tions that may arise during a course.
Dr. Chitra Desai, Head, MCA, Marath-
wada Institute of Technology, Aurangabad

Principal of an institution says that a large num-
ber of their students got placed in a company because
of ST:
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More than 70 of the 88 placed students feel
that this Spoken Tutorial training helped
them to be well-equipped for the Tata Con-
sultancy Services (TCS) campus recruitment.
So we are planning on encouraging all our
students to be a part of this project, to
make them stronger in their programming lan-
guage skills and we have determined to plan
the Training sessions through the regular lab
hours for the relevant courses in a systematic
way starting from this academic year and con-
tinue thereon. Dr. S. Malarkkan, Principal,
Manakula Vinayagar Institute of Technology,
Pondicherry

A three year B.Sc student says that she got a job
as a Linux developer because of ST:

I am very glad to inform you that I got an op-
portunity to speak about my experience with
IIT Bombay for working on a project (Spoken
Tutorials). This exposure seemed to be one of
the reasons for getting selected in TCS, which
various engineers and other graduates would
love to. The amazing certificates and hav-
ing leadership qualities for organizing several
workshops during my college days brought in
me the confidence to undertake any task. I
have got into TCS as a Linux developer. The
first time I learned about Linux is when I con-
ducted as well as undertook a test on Linux
which was organized by IIT Bombay.
Krishnaveni Nair, B.Sc Graduate, SIES,
Mumbai University

This is what a professor at IIT Bombay says how
ST is useful to beginners:

This semester I taught our introductory pro-
gramming course (In C) SI-415. I introduced
the students to the Spoken Tutorials on C and
used some of them in class (for example on
functions, pointers etc.). The students also
took the test.
I found that most important is that their fear
will go away. They feel that because they
are learning in short simple steps they also
can replicate the instructions and run the pro-
grams. In this way the initial barrier will
break down. In programming it is always bet-
ter and there is nothing like writing your own
program, compiling and running it.
Even for language features like function, re-
cursion, linked list – the same approach is
used, all manageable programs which they can
build and run. This builds their confidence
highly. It is well known that listening is al-
ways better than reading and that is why this
works and is suited for independent learning.
It helps that instead of reading theory you see
the concept in a small program, do it, practice
it and understand it hands on very simply. It
is interactive in nature and hence works.
I highly recommend Spoken Tutorials as a re-
source for a first course in C.
Prof. Murali K. Srinivasan, Dept. of Mathe-
matics, IIT Bombay

This is what a professor says about usefulness of
LATEX that she used to write a book:

Hai all. I have some introduction to LaTeX
earlier. But when I want to type my book
using LaTeX, I struggled a lot. Spoken tu-
torials was the *leap in the dark* which
helped me to install an use the Texnic
Center and use the LaTeX for my book
type setting. I have successfully completed
my book and released using Lambert Aca-
demic Publishers.
I am preparing the future editions of the
book with the same. Thank You Spoken
Tutorials team.
Dr. T. Subbulakshmi, Sethu Institute of
Technology, Tamil Nadu

We also received testimonials who now study over-
seas. A student of Saveetha engineering college, Chen-
nai wrote the following mail to his teacher:

I am doing my Masters in Computer Sci-
ence in the United States of America. Here
I have to do my projects using Ruby,
Python, Java and all my projects are doc-
umented only using LaTeX. All my papers
are written using LaTeX. Now I really feel
the usefulness and importance of using La-
TeX. As I had no knowledge about Python
I just tried the tutorial of IITB which you
gave me. I have to tell you the clarity and
detail they explain each topic. We cannot
deny that the Internet has many tutorials.
But I felt this was the best. I shared this
tutorial with my other project members.
They just loved it. In the course of time
you wouldn’t believe the whole class is us-
ing this tutorial. I am really feeling proud
to be an Indian and your student.
Madhanraj, Chandrasekaran, pursuing
Masters in the US

A student of Kansas State University says the fol-
lowing about ST:

I find the OpenFOAM lecture video tutori-
als very useful. I am a graduate student at
Kansas State University. There is no par-
ticular resource person for OpenFOAM at
our University, so I tried to search over and
over through the Internet, using youtube,
etc., and I came across your website from
thorough digging.
Tutorials in Salome are also my interests,
as well as Blender, Scilab, and C++. I
am already advocating your website! You
are really helping out people, especially
those who are not knowledgeable with
open source programs, which are essen-
tially the trend nowadays due to economic
reasons.
Howell Gonzales, Kansas State University
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7 Conclusions and future work
The ST project trained 26 lakh students in the past
five years, because of four key features: (1) Created
for self learning, with an appropriate pedagogy (2) ST
and the software for practising are available free of cost
for academia and for the industry (3) The spoken part
of ST are dubbed into our 22 languages, with video in
English, retaining the employment potential (4) ST
can be used offline. With 19,000 college programmes
officially accepting ST, the training rate is exponen-
tial: 16 lakh students got trained in 2016 alone.

From the testimonials we received from hundreds
of students and teachers, the fact that companies like
WIPRO use select ST as approved learning material,
and the alacrity with which thousands of educational
institutions are accepting ST without any external
compulsion show that STs are useful and achieving
their intended purpose. Considering that 25 lakh stu-
dents have been trained using ST, the number of ac-
tual beneficiaries must be tens of thousands, even if
we assume a low success rate.

We are in a position to offer this excellent IT train-
ing material to other countries, who can get it dubbed
at their cost. Samples of tutorials in Thai [41], Span-
ish [42] and American English [43] are available now.
We are in the process of creating dubbed ST in Khmer
and Farsi. Such initiatives are expected from a coun-
try that aspires to assume leadership roles in world
affairs. ST should be much value to developing coun-
tries that do not have English as the main link lan-
guage. They should also be useful to people from lower
economic strata in developed countries.

We have extended ST based training methods to
people who are outside the formal system and found
it to be effective [44]. IT skills training is only the tip
of the ice berg. This approach seems to work for other
skills also. Preliminary results are promising: masons,
who had not constructed a bio gas plant before, lis-
tened to STs on this topic [45], and successfully built
them in rural Maharashtra. It is possible to reduce
the on the job training duration of skilled people by
making them self-learn through carefully created ST,
before they are hired.

Because of policies adopted and processes imple-
mented, the ST project is able to train students at a
cost of less than |50 per person, with a potential for a
further reduction by orders of magnitude, given its ac-
ceptance rate in about 20,000 academic programmes.
In addition, the outstanding ST content is available
through its website [4] free of cost, without even regis-
tration/login, helping millions of visitors from all over
the world.

Acronyms
CC-BY-SA Creative Commons Attribution

Share Alike
FOSS Free and Open Source Software

for Education
NMEICT National Mission on Education

through ICT
ST Spoken Tutorial
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