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Genesis
Engineering Education in India is a much pursued dream amongst students and their parents alike: qualifying as an engineer oﬀers a above average salary, a hope for upward mobility, and a stable life long career. To sustain this dream, India
has created over 3,500 engineering colleges and over 700,000 students entering these colleges each year. Colleges come
in all hues: in terms of infrastructure, quality of teaching, placement opportunities, education goals, and of course the
quality of incoming students.
Over the past two decades, the success of the IT industry and its huge appetite for students with engineering degrees
has skewed engineering education in many ways as has been well documented. First, students from all branches, especially the better ones are all sucked into IT services companies. Second, there is a dire shortage of qualified engineers in
all non-IT engineering sectors. Third, the IT industry has also sucked away good teachers from the already strained education system. Fourth, the emphasis on basic aptitude and communication skills over core engineering skills in the hiring
process of IT services companies has resulted in an environment where excellence in real engineering skills across all
branches has rapidly declined. This decline has aﬀected all branches, including CS and IT and hence in recent years even
IT services companies face diﬃculties in qualified engineers. The situation faced by other engineering companies and
product companies is much worse. The recent spate of reports in the media about the employability of engineering
graduates in india paint an alarming picture.
On the other hand, unlike in countries like the US where there is shortage of people interested in engineering disciplines,
in India we have very large pool of youngsters willing to work very hard to become successful engineers. Given the right
opportunities and enablers, Indian youngsters can be the engineers for the world in the 21st century.
The objective of LimberLink Technologies, founded by Dr. Swami Manohar and Dr. V. Vinay, former faculty of the Indian
Institute of Science is precisely to catalyze the creation of a large number of gifted engineers who will drive the engine of
growth in India. To achieve this objective they created the Jed-i (the Joy of engineering, design, and innovation) mission.
The objective is to work with engineering students, colleges and industry to transform engineering education in India.
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In their intense interactions with both industry leaders and engineering college managements and teachers over the
past two years they found considerable first hand evidence of the diverse and serious challenges facing engineering
education in India today.
It was decided to create a forum for bringing together engineering companies and managements of engineering colleges to enable a healthy dialogue to address these challenges. The Jed-i Engineering Education Roundtable is the proposed forum. It is planned to conduct these Roundtables roughly once a quarter. Each event will be followed up by a detailed report and action items identified by the discussions.

The First Step
The first Jed-i Engineering Round Table took place on the 2nd of March 2012. The Round Table was represented by senior
members of six companies and by principals and professors of thirteen engineering colleges in Bangalore and Mysore.
THEME
The theme for this Round Table was "The Making of Good Engineers." The companies that were invited were all well
known for their understanding of quality engineering and who have serious diﬃculties in finding the right engineering
talent. Colleges that were invited were those known for having a progressive management.
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COMPANIES

Aravind Sitaraman
President, Inclusive Growth, Cisco Systems

Suhas Prakashkumar
Director - Development, Symantec Corporation

Ravi Gururaj
VP - Products, Citrix Systems

Swami Krishnan
CMO, Sasken Communications

Samir Dhond
Director - HR, Ittiam Systems

Zubin Varghese
Sr. Director, Ingersoll Rand India

COLLEGES

Dr. Balasubramanya Murthy
P. E. S. I. T

Dr. A. N. N. Murthy
T. John Institute of Technology

Dr. C. M. Bhaskar Reddy
CMR Group

Dr. Nethaji S. Ganesan
Dayananda Sagar College of Engineering

Prof. M. R. Holla
Sai Vidya Institute of Technology

Dr. M. S. Rajagopal
Global Academy of Technology

Dr. M. S. Indira
MVIT

Dr. B.V. Ravishankar
Cambridge Institute of Technology

Prof. Kameshwara Rao
Nitte Meenakshi Institute of Technology

Dr. B. G. Sangameshwara
SJCE

Dr. Kavi Mahesh
P. E. S. I. T

Dr. M. S. Suresh
BNMIT

Dr. Murli N
Manipal Education
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Report of Proceedings
SETTING

THE

TONE:

P R E S E N TAT I O N

BY

D R . V. V I N A Y

Each of the stake holders, Colleges, Students, and Companies have a stereo typical view of how they are perceived by
the other two. Engineering colleges are constrained by rigid curriculum (by AICTE/UGC), lack of quality teachers, and
with jargon driven training given emphasis over laying of robust educational foundations. Students are driven by jobs,
and not by curiosity. They come out with poor analytical skills and poor foundations. The idealism they have near the end
of their high school years is nowhere to be found at the end of four years of engineering. Industry is seen as oﬀering unchallenging jobs, skewed reward structures for skills (or lack thereof ), and very counter-productively, sucking all good
teachers into these jobs leaving only the bad ones behind. Each of these points is an exaggeration. But they all have a
kernel of truth in them.
Dr Vinay stopped by raising three questions: Who wants good engineers? How do we identify them? And how do we
make more of them?

Presentation by Industry
A summary of presentations made by the industry leaders is presented below. The detailed minutes of the meeting can
be found at http://jed-i.in/engineering-education-round-table/rt1_industry.pdf

WHO

IS A GOOD ENGINEER

?

There was a broad consensus among the industry participants on their expectation from a good fresh engineering
graduate. These are listed below and need no further elaboration.
• Strong fundamentals
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•
•
•
•
•
•
•
•
•
•
•
•
•

Curiosity
Intelligence/aptitude
Communication skills
Ability to give feedback and defend their point of view
Think outside the box
Exposure to application of theory learned in class
Logical thinking
Exposure to current technologies
Application of fundamentals to solve problems
Independent thinking
Rounded capabilities, like product design, usability and UI design, instead of just coding skills
Collaboration and teamwork
Awareness of new technologies

WHO

NEEDS GOOD ENGINEERS

?

All the industry representatives were clear that today most engineering and product companies as well as IT services
companies require good engineers as defined above. There was also a clear consensus that there is a dire shortage of
fresh graduates with most of the above skills.

HOW

CAN WE PRODUCE MORE

GOOD

ENGINEERS

?

A clear first step in increasing the number of good engineers is to identify the problems faced by colleges today, as perceived by the industry participants. Here again, the simple facts need no elaboration.
• Paucity of teachers, and extreme shortage of good teachers
• Lack of research focus for teachers
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•
•
•
•

•
•
•
•

Managements not investing in faculty with practical exposure and hence faculty themselves lack in curiosity
Very little interaction with industry other than grants for setting up labs
Limitations in infrastructure
Obsessive focus on placement to the exclusion of all else. Industry also to blame for advancing the hiring cycle. (College managements also felt that the hiring process in the seventh semester seriously disrupts all academic focus in the
final year).
No avenues for faculty skill enhancements (Norms exist on paper!)
Outdated syllabus (Basics won’t change; but ample scope after 6th sem)
Minimal industry connect
Glamour attached to ‘new ideas’ rather than adaptation of existing ideas to suit local markets.

ON

W H AT I N D U S T RY C A N D O

:

• Internships as a way of introducing industry practices to students
• Sponsored Labs to introduce new technologies
• Industry injected curriculum in lieu of industry internships

MARKET

REALITIES

There was a clear articulation of market forces at work that limit industry’s ability to contribute to improving the quality
of engineering college education. Average life cycle of a product is about a year, and there is little time to go to colleges
to evaluate students and then train them (build). The alternative is to get experienced professionals from the market
(buy). Hence product companies prefer to hire laterally rather than hire freshers.
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Second, most companies would prefer to use the internship route to evaluate fresh engineers. However, most colleges
have only two to three months in the summer that are available for internships. Companies find this period too short for
any eﬀective intervention. Even if longer periods are available, companies do not have the bandwidth to oﬀer internships to a large number of students since there is no way to reliably identify the quality of students before oﬀering them
internships.

Discussion
The presentation by the industry speakers was followed by a roundtable discussion. College leaders shared their current
eﬀorts at improving the quality of education that covered a gamut of possibilities. The following summarises the key
points that emerged from the discussion. The detailed minutes are at
http://jed-i.in/engineering-education-round-table/rt1_discussion.pdf
STEPS

T O I M P ROV E Q UA L I T Y O F E D U C AT I O N

• Oﬀer attractive remunerations (at least in private colleges) to attract top quality faculty and provide academic freedom
• Start innovation centers and encourage and support students to create products. These can also double up as final
year projects.
• Facilitate teaching by industry specialists for select courses. Change these course every year based on industry needs.
• Working with companies to design, develop and deliver the syllabus for the Masters programs. This involves training of
teachers as well.
• Set up multidisciplinary centers of excellence in collaboration with industry
• Attracting industry professionals to join as faculty by providing good salaries and oﬀering academic freedom as an
added incentive.
• Initiate projects much earlier than the final year.
• Extended internships, at least in autonomous colleges, for six months to provide realistic industry experience. However,
Internships cannot be made mandatory since the number of students far outweigh the number of internship positions
on oﬀer.
• Conduct faculty development programs.
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• Conduct soft skills programs starting from the first year and practical engineering projects right from the third semester.
• Create special topics courses for 2 credits in 5th and 6th semester to provide foundations for final year project.
• Provide resources to students to pursue final year projects in the college itself.
• Encourage students to work on interdisciplinary projects right from the 5th semester.
• Institute 4-8 credits for self learning content.
I N D U S T RY -A C A D E M I A J O I N T E F F O RT S
The following suggestions were made on how industry and colleges can work together to improve the education outcomes.
• Create industry consortium to set up interdisciplinary labs on campus, and oﬀer special courses related to the lab with
industry inputs. Update these courses every year.
• Industry to oﬀer projects in addition to internships and support the execution of the projects. This has challenges because of the scale involved.
• Equivalent of internships could be oﬀered by industry to faculty.
• Industry and colleges could work together to find alternatives to internships. Perhaps, use consecutive summer periods
to engage the students.
AUTONOMY
The discussions brought out the clear view that many of the ways to improve the quality of education were possible only
in autonomous colleges. There was a broad consensus that granting autonomy to colleges is probably the most eﬀective
way in the long term, though there will be short term issues of teachers and managements in learning to handle the responsibilities that come with autonomy.
So a simple measure suggested is that if a college has been functioning well for two decades, clearly it has earned the
right to become autonomous.
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Summary
The primary objective of the JED-I Engineering Roundtable is to enhance the overall quality of engineering education by
bringing together stake holders. Internships and employability will be automatically addressed if we improve the overall
quality of engineering education.
The Roundtable is only the first step and will be followed by a series of activities that require the support of industry and
college leaders. LimberLink is undertaking this eﬀort because of its founders commitment to enhancing engineering
education.
There was insuﬃcient opportunity during the short session for attendees to convey all their inputs. However, what was
on evidence was the clear commitment and a sense of urgency among all participants in addressing the serious issue of
quality of engineering education. Even with the limited time, the above reported list of suggestions and directions for
improving the quality of engineering education is fairly extensive in coverage and broad in applicability. It is hoped that
many colleges study these and adopt the best practices.
LimberLink is committed pursuing this activity by being the hub for such collaboration between industry and academia.
It will also initiate activities that will address the issues identified. A start was made in the First Roundtable by conducting
a survey with an immediate follow up action as described in the rest of this report.

Survey
A survey was conducted at the end of the session to find the responses of Colleges and Companies for two questions:
Q1) What percentage of students would qualify as good engineers?
Q2) What percentage of teachers would qualify as good teachers?
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There was a clear divergence of views between colleges and companies and even among each group there was wide
variation in their perceptions.
For Q1: 5 out of 13 college leaders felt that more than 40% of the outgoing students would qualify as good. The maximum was as high as 60% and the minimum was at 5%. The median score was 25%. For the industry members all numbers were less than 15%, with the median being about 10%.
For Q2: 7 out of 13 college representatives felt that more than 40% of their colleagues were good teachers. Only 2 felt
less than 15% of their colleagues were good teachers. The maximum was as high as 70% and the minimum was at 10%.
All of the respondents from the industry judged that the number of good teachers is below 20%. Some did not have a
definitive view as they had not interacted much with the teachers.
There is clearly a gap between the two sides even if we consider that it is natural for senior faculty to be liberal in assessing their colleagues.
We at Jed-i decided to address this divergence by collecting real data. As a first step, we address the question of quality
of engineering students. We have created the Jed-i Competency Assessment test (JCAT).

Jed-i Competency Assessment Test (JCAT)
The idea is to create an objective test to assess the competence in the engineering foundations of students at the sixth
semester, the time just before they appear for campus recruitment. We have started with the JCAT for computer science.
Similar assessments for other engineering disciplines will be undertaken in due course.
JCAT is a 1 hour multiple choice question paper with 20 questions. The test was administered to 1431 students across 9
engineering colleges in the discipline of CS/IT.
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NOTE

ON

SCORES

The main objective of the JCAT is to obtain data about the level of understanding of core computer science concepts
among 3rd year CS students. The idea is to use this data to find ways to address any identified deficiencies. Hence the
data is not for placement purposes or for ranking of colleges and we recommend that it not be used for any such
purposes.
We share the raw score and percentages score with the individual students. We do not share scores of individual students
with the colleges. We share the data for each college in the form of an histogram of the students' performance in the
test to enable the college managements to take whatever steps they deem appropriate.
LimberLink will not identify colleges or individual student's scores in any external communications. The data will only be
used in aggregate form.

R E S U LT S
The average score was 9.28/20 with a standard deviation of 2.64. The final distribution has a good Gaussian fit with
N(9.28, 6.97).
We will now provide a flavour of questions and their outcomes. Only 7 questions were answered by 50% or more students, 3 questions were answered below 25% of the students. The remaining questions were answered between 25 and
50% of the students.
Surprisingly, 65% of the students could not convert a decimal fraction to a binary fraction. A similar number did not
know the diﬀerence between bytes and bits. A similar percentage could not calculate a simple conditional probability.
About 75% did not know how many bits to expect in the product of two numbers. And the toughest questions were two
combinatorial problem at a answer rate of less than 20%. The lone dynamic programming problem got only about 21%
correct solutions.
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As scores go, only 38 (2.65%) of the students did better than 15/20 points. The number 15 signifies roughly two standard
deviations from the mean. Only 9 students got 16/20 or more. A lone student got all 20 points.

mean: 9.28
std dev: 2.64

Score:
Percentage:
Cumulative:

0
0.00
0.00

1
0.14
0.14

2
0.00
0.14

3
0.91
1.05

4
1.82
2.87

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
3.84 8.11 11.32 13.91 13.91 14.26 12.23 7.90 5.80 3.21 1.75 0.56 0.21 0.00 0.07 0.07
6.71 14.82 26.14 40.05 53.96 68.22 80.45 88.35 94.15 97.36 99.11 99.67 99.88 99.88 99.95 100.02
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100%

Basics

Networks

Prob

Counting

Basic Algotithms

75%

50%

25%

Question:
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Percentage: 85.19 35.15 48.22 80.99 53.11 25.65 66.25 38.43 75.89 55.56 36.69 35.78 18.31 38.99 17.26 43.12 41.72 38.16 71.28 21.59
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Here is a table of the percentage of available marks scored in each topic. Even in basics, the percentage of correct
answers is just above 50%. The analytic skills (basic probability and counting at 12 std level) are even more
problematic.
Basics 56%
Networks 56%
Probability 36%
Counting 24%
Basic Algorithms 43%

NEXT

STEPS

The JCAT results lead to some indisputable conclusions.
1) There is a serious gap in the understanding foundational aspects of CS/IT.
2) There is no significant diﬀerence in the performance of students from diﬀerent colleges (diﬀerence is within 1 SD).
3) In one college, the test was administered to 4th semester students and the average score was about one point less
than that of the their 6th semester students indicating the ineﬀectiveness of one year of study in the core discipline.
4) The results tend to validate some of the perception of the industry about the quality of students.
We intend to discuss the results with the faculty of CS/IT departments to understand how we can eﬀectively address this
gap. We have started with the JCAT for computer science. Similar assessments for other engineering disciplines will be
undertaken in due course.

