


























































































































CHAPTER-TWO
TECHNICAL. EDUCATION IN INDIA AND NATURE OF EDUCATION AND

TRAINING NEEDS
2.1 Introduction

Parallel with the development of technology, ~there has
been a phenomenal growth of technical education facilities in
India particularly at the polytechnic level. However,the poly-
technic product suffers from continuous criticism from almost

all corners for its inferior quality.

There have been enough studies and responses from all
concerned on the status of polytechnic education and its output.

Central to all the studies and responses, whatever may be their

articulation, is that the educational product is lacking ability

for 'transfer' which is considered the long term educational
objective of any teaching-learning system. Even today, though
one accepts such long term need, when it comes to operative

stage, all teaching-learning activities become directly aimed at
immediate learning outcome. Both parents and teachers seem to
support this immediate learning outcome of the system.A 1learner
is however, ambivalent. And the point of disagreement seems to
come from the employer,though not in words, in the sense he also
seems to say, train students for job needs and thereby suggests
immediacy of educational objective. But when it comes to deeds,
employer by definition is looking for learner who can move from
task to task, as the rate of change of technology at work place
'is unequivocally demanding ability for flexible application of

knowledge i.e. flexible employment.

Training for 'transfer' for achieving the long term
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(vii)

(viii)

(ix)

(x)

(x1i)

(xii)

(xiii)

(xiv)

(xv)

providing opportunities to students on real life problems,
learning by préctice, learning not only of the sub jects
but also decision making and learning to exist, live and
grow in real life situations.

Practical in-plant training of students to corelate theory
and practice be organised. |

Apprenticeship training scheme be fully implemented.

Lxpose students to real life situations,to visualise the

applicatisns of knowledge and skills as also invite

professionals to participate in curriculum implementation.
Exchange of faculty with professionals may be explored.

Make learning tasks meaningful and challenging through
use of project activities

Provide self pacing in learning through activity oriented
student centered learning.

Emphasicse development of higher order cognitive

abilities rather than loading students'mind with lot of

informations.
Design vocational courses to promote transferable
skills in order to optimise vertical and horizontal

mobility and to cope with the demands of rapidly changing

technologies

Personnel of user agencies may be involved in designing

courses, teaching and training. These user institutions/
agencies may be utilised for setting up ‘'practice schools'

and educationally supportive 'work-benches'.

Create relevance of the subjects of study ,to increase

student motivation and interest through use of meaningful

learning exposure to industrial process and practices ,

and by emphasising practical work.
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their problems and showed apprehensions about the capabilities
of polytechnic students as well as the teachers. However,they
were requested to consider the idea and a second visit was
made after a few days.The researcher than thought of interacting
with the shop floor supervisors and lower management staff
rather than with the top management alone. In the next visit,
with the permission of the management, the researcher and the
polytechnic faculty had detailed discussions with each depart-
mental or sectional head ,who had the polytechnic background.
It was possible through them to identify number of problems
which, although did not look like a problem of any one but,
had significance from the managements' point of view. For
example, the officer incharge of transport vehicles of a large
industry mentioned,while discussing his activities, that he
was facing a shortage of transport vehicles and had asked for
5 more, and was waiting fér the sanction of the management.
The researcher when met the Generél Manager ,mentioned ‘"about

the discussions he had with the various departments for identi-

fication of projects. Incidently, mention was made about the
need of more transport vehicle. The General Manager knéw
about it and said, "I am not sure whether more vehicles are
- required". The researcher made a suggestion to the manage-

ment if it would like students to investigate the actual needs
and give recommendation. The General Manager accepted tpe
suggestion and agreed to take students on attachment with this
specific assignment. This pfoblem was taken as one
of the projects for a group of Mechanical Engineering Studentg,
The students while working on the project collected data regard-

ing movement of thicles,their timings,frequency of break-
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TEACHING-LEARNING PACKAGE-II

(Package II ilustrated for a course in 'Electrical Design
Estimating and Costing taught to Third and Fifth semester
electrical engineering students)

Learning Experiences Nature of Specific material
instructional developed
material

1.Multi-sensory Video film (i)One video film on
vicarious + 'Introduction to
experience for Print Motor control
perceiving the Material circuits' showing

the application indus-
tries, the role of
diploma holders in
these industries,

and the scope of
employment.

relevance of
sub ject of study

(ii)Advance organiser
for the subject

2.Abstract learning Experi- (i)Experimental kit
of concepts, mental kit on Design and fabri-
principles, and + cation of alarm/signal
related theory Self study circutis and light
modules and fan circuits.
(ii)Self study print
materials in the
form of modules on
'Electrical Design,
Estimating & Costing'.
3.Simulated learning Work-book (i)A work-book on "Motor
through self Control Circuit
study and practi- + Design".
cal activity
Trainer (ii)Universal type Trainer

on Motor Controls
which facilitates for
wiring of large
number of control
circuits designed,

as given as exerci-
ses in the work-
book.
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(iii) Teachers have not been able to develop motivating

methods of teaching the subject;
(iv) Existing examination system does not evaluate students'
real abilities;

(v) Teaching is mainly to cover the syllabus and prepare

students for the Board's examination.

From the above observations, it was thought appropriate
to experiment with teaching of the subject of 'Electrical

Engineering Drawing' with the .students of one °~ of the

Polytechnics. This subject is included in the fourth

Semester study scheme of polytechnics for Electrical engineering

students.

6.3 Selection of Polytechnics

"It was decided to approach two neighbouring poly-

technics for conduct of the experiment. Both Central Poly -~

technic, Chandigarh and Government Polytechnic, Ambala agreed
to provide opportunities for the experiment. However, for
the convenience of the researcher in monitoring the experiment,

the nearest polytechnic from his place of work i.e. Central

Polytechnic, Chandigarh was chosen. A letter was written

to the Principal of the Polytechnic explaining the objective

and methodology of the project and his permission was obtained

for the conduct of the experiment.

6.4 Interactions with the Teacher

The subject teacher was contacted through his Head

of Department and a meeting was organised so as to explain
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TEACHING-LEARNING PACKAGE-III

(Package III
to

illustrated for 'Electrical Drawing' taught
fourth semester electrical engineering students)

Learning Experiences

.Vicarious learning
for perceiving
relevance of the
sub ject of study

.Simulated problem
solving experience
and vicarious
learning of related

theory

Figure: 6.1:

Nature of Specific material

Instructional developed

material

Self study  (i)3ooklet containing
type print objectives of the

material sub ject electrical

Graded exer-
cises assign-
ment sheets,

field drawings

and printed
text material
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drawing as derived
from the syllabus and
the structure of the
sub ject showing

the super ordinate,
sub ordinate and
co-ordinate relation-
ship between the
concepts and
principles

4 set of modules
containing Graded
exercises with feed -
back on Electrical
Drawing.

(i)

(ii)-Assignment sheets
on drawing,reading
and interpreting
electrical drawings.

(iii) Cut models of elec-
trical machines
and machine parts.

(iv)A set of field
drawings on
Electrical Installa-

tions.

(v) Text material on
Electrical Drawing .

Schematic of the interactive teaching-
learning package for Model III.









6.7.3 Learning by students through graded exercises

Graded exercises were divided into units each compri-
sing 10 to 15 exercises. Individual student was provided
with the unit to work independently. At the end of each unit,

feedback in the form of sample solutions were proVided.

Those of the students who completed the set of exercises

before the stipulated time were asked to work on some addi-

tional exercises. Such students were .asked to interact with

the teacher after completion of the exercises. Students

who were comparatively slow, were also given these additional

exercises to work at home. Students could complete each

unit of study within above 8 to 10 hours of class work.

.At the end of each unit of study by all the students, group

discussions were "organised to enrich the knowledge gained

by students through interactions. Depending on the require-

ment, enrichment lectures were also delivered by the teacher.

A unit test was conducted for evaluating the knowledge and

skill gained by students. This formed a part of the conti-

nuous evaluation of students. Assignments were given to

students to work at home covering the content of a particular

unit. The students had to submit such assignments regularly

and receive feedback.
Students were evaluated on a continuous basis on

their performance in the classwork, assignments and periodical

unit tests. In the class, in addition to students working

on their own on the graded exercises, they were asked to

check the assignments done by other students and provide

feedback in presence of the teacher thus providing for

developing reading and interpreting drawings. Students ability
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6. Need for instructional material development

There was need to develop graded exercises of desired
quality so as to help develop in students the competencies as
per field requirements, as such materials were not readily

available in the market.

7. Need for interaction of students with the world
of work

Graded exercises and tasks as formulated by the
teachers were only real 1life 1like and as perceived by the
teacher. Feedback from industrial experts indicated that
the students required interaction with world of work to
strengthen their knowledge and skills in terms of actual

field practices.
8. Immediate feedback on exercise motivating

Activity followed by immediate knoweldge of results

improved students’ motivation in learning.

9. Curriculum needs a fresh look

Feedback from field experts showed that the existing
curriculum required revision in terms of inclusion of norms

and standards as well as giving due weightage to more relevant

topics.
10. Need to make learning experiences more challenging

and motivating
Designing learning experiences through teacher made
graded exercises challenging and motivating, required
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Teachers initially were of the opinion that students
required teaching of the entire course content, that is,
they were required to 'cover the syllabus'. However, as
the teaching-learning through graded exercises progressed,
the teachers found students gradually becoming more self
reliant in their learning tasks. The teachers expressed that
organisation of student -~ centred teaching-learning required
a lot of preparation in terms of developing exercises as
also other self-learning materials. Interactions with students,
the teachers experienced, were purposefdl and provided
opportunities to understand the weakness of individual

students.

Industrial experts invited for student evaluation
expresed that there was scope for improvement in the quality
of exercises assigned to students. They also expressed that
the curriculum required revision. The students were required
to be given' more practice in reading and interpreting
drawings collected from the field. The experts were too
willing to deliver extension lectures and to participate
in group discussions, if required. The polytechnic teacher
suggested that this type of instructional material development
work could be undertaken as an institute activity by involving
teachers from other polytechnics. Reprographic and other faci-~
lities could be extended to the teachers participating in the
developmental work. For publication of the material developed,
subsidy from the National Book Trust could be obtained
so as to keep the price of such material at a reasonably low

lelvel.
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8.5 Experiment on use of Functional Curriculum and internship

in industry

8.5.1 Observations -based on experimental results

* Forty-seven observations were made as under: -

1. More relevant curriculum

Functional curriculum developed on the basis of job

.

‘analysis was found by the employers to be more relevant as

-

compared to the existing curriculum.
2. Better subject understanding

Student interns working in functional areas could
understand the subject better as evidenced by their superior
performance 1in written tests as well as in interview conducted

by the industrial experts.

3. Better performance in project activity

Students' performance in project activities were rated
superior‘as compared to the performance of students in similar

activities organised at the institute.

4. More useful learning material

Instructional material in the fHorm of supervisors
guides developed in association with field experts were

found very useful by students for carrying out tasks.

5. More lively group discussions

Group discussions organised in industries, where student

interns ,industrial experts,and the visiting faculty participated,
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36, Need for instructional material development in
functional areas

Reference type instructional material in functional
areas was required to be developed for use by the student interns

for understanding ©of the tasks performed by them. These

were to be developed in association with the field experts.

37. Interactions with students and industry were learning
experiences to teachers '

Group discussions organised at work-site on important
topics and on work done by the students, where industries experts
also particiapted,were valued by teachers as very

useful learning experiences.
38. Learning to learn by students

While working as interns > students were required to
interact with professionals as also participate in group discu-
ssions. While they were assisting the supervisors in their
work, they had to learn from various sources by themselves .

‘Thus, the students were not only trained to acquire knowledge, but

also to use them in problem solving.

39. Lively group discussions

In group discussions all the students were seen participat-

ing and taking advantage of the opportunity to express their own

views as also of listening to others.

40. Students better equipped in seeking employment

Panel of experts drawn from different industries found
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these students better equipped for employment in terms of knowledge

ana skill acquired by them.

41. Improved motivation towards learning
Students confronted with real life tasks and supported
by expert guidance were better motivated,as observed from their

increased interest in learning.

42. Need for developing linkage with industries

Polytechnics required to develop an on-going relationship
with industries for securing places of internship for their stu-
dents . For this, they required to be pro-active Ldrestablishing

continuous dialogue with the neighbouring industries.
43. Students receive letters of appreciation

Industries issued letters of appreciation to all the stu-

dents for their good work. They also expressed their willingness
to select students from this group at appropriate time.

44. Need for research in developing methodology for cu-
rriculum development

Literature search on curriculum development showeé
that there was further scope for undertaking action research in

determining methodologies ©of functional curriculum development.
Such research gains significance in the context of competency based
education and training as the future requirements of world of work.

45. Need for restructuring of curriculum

Curriculum was required to be restructured to accommo-

date internship of students in industry.
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Table 8. 2 continued

ISSUES OBSERVATIONS
Experiment I Experiment II Experiment III Experiment IV
09.Need to train 010.Need for instru-
teachers in ctional material
guiding project development
activities 011.Need for involve-
ment of teachers
during students
internship in
industry
012.Need for research
in developing
functional
curriculum
013.Need for restru-
cturing of
curriculum
2.Polytech- |0Ol.Curriculum 01.Curriculum requi— 01, Invovement of 0l. More relevant
nic requires a res to be trans- employer required curriculum
curriculum fresh look lated in prob- for curriculum 02. Useful curriculum
lematic form revision material
02.Need for flexi-
ble time tabling
3.Teacher 01l.Teachers beco-{01.Students cente- |0l.Need for exposure of |01. Teachers need to
prepara- ming compe-~ red teaching teachers in industry be trained in
tion tent to play motivating curriculum
multiple 02.Teachers find development
roles guiding students 02. Teachers are in
challenging task a better posi-
03.Need for trai- tion to provide
ning of teachers curriculum
feedback




















































8.9 Analysis of students' evaluation

8.9.1 Student teacher involvement at work-bench on problem

solving assignments

The students were evaluated for their problem solving
abilities using multiple evaluation instruments of Quiz, Seminar/
Viva, Group Discussion, Technical Report Writing, and Observa-
_tion by both the teacher and the industry. No written test
was conducted. Refering to Table 4.6, it is observed that
correlation coefficients between Quiz and seminar was 0.57,
between Quiz and Group Discussion was 0.46, and between Quiz
and Observation was 0.45. Although there has been somewhat
satisfactory correlation between Quiz and Seminar, correlation
between Quiz and Group Discussion and between Quiz- and
Observation have been low. The interpretation is that the
students who were good in Quiz were not necessarily good in

Group Discussion and also in their assessed abilities through

observation.

Correlation coefficients of problem - solving scores

of students of +the four participating polytechnics varied
from 0.87 to 0.97 which is considered a very high degree of

correlation indicating that students of all the polytechnics

had performed equally well.
8.9.2 Open-ended project based learning at the institute

This experiment was conducted in 1989-90 for a period
of 9 weeks for a batch of 44 students of a class.The experiment

was repeated for two batches of students of 39 and 52 during

1990-91.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

On an average how much time did .
you take in reaching the place of work? _ minutes

where did you stay during training? a) with parents
. b) with relatives
c) hired a room

d) company  provided
accomodation

How did you travel to the place of
work ? a) by walking

b) by cycling
c) on scooter

d) company provided
transport facili-
ties

How did you manage your food during
working hours? a) took lunch and tea

in the canteen of
host organisation
at subsidised rates

b) carried own lunch
packet

c) took lunch and tea
outside the host

organisation
How do you rate the utility of this a) very useful expe -
industrial/field attachment? rience

b) will be very use-
ful in future also

¢) Not useful

Do you think that such industrial training should
be a part of your regular curriculum studies ? Yes/No

How do you rate this indsutrial training period?
a) Excellent b) Very good c) Good d) Fair e) Poor
Did you face any difficulty during this training? Yes/No

If yes to Q.No.22,,state the difficulties faced very briefly:

Indicate briefly the work done by you during vour Industrial
alLachmenl., (Use an additional siheoel)
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Annexure 7.3

Comparative Evaluation of Students of experimental group(Group A)
and the group who has studied the existing curriculum through
institutional training (Group B)

 J

Group A
Sr.No. Name Written Test |InterviewInterview]
Basic Func- |by emplo-|by Poly.
Prin- tio- |yers HOD
ciples| nal
&
Theory| aspe-
cts
(70) (30) (100) (100)
1st year (Average)
1.Mr.Parveen Kumar 40 9 60 60
2.Mr.Puneet Sharma 51 21 77 80
3.Mr.Gurcharan Sharma 46 12 85 85
4.Miss Rajni Gupta 55 19 70 75
5.Miss Suman Bala Jain 54 20 70 890
6 .Mr.Keshav Prashad 48 11 65 70
7 .Mr.Narender Singh 51 18 80 a5
8.Mr.Anil Kardam 42 11 65 50
9.Mr.Deepak Maheshwari 40 16 60 70
10.Mr.A jay Dass 42 13 85 95
2nd year
1l1.Mr.Neeraj Tandon 62 19 77.5 85
12.Mr.Ajai Jain 61 17 80 85
13.Mr.Suresh Ahlawat 52 13 60 70
Group B (2nd Year Electrical)
1.Mr.Rajinder Kumar 35 3 45 40
2.Mr.Ra jesh Kumar 32 3 40 20
3.Mr.Ra jesh Kapil 32 5 47.5 30
4.Mr. Yash Pal 34 6 55 15
5.Mr.Satwinder Singh 40 6 45 25
6.Mr.Rajinder Singh : 38 7 55 30
7 .Mr.Balwant Singh 37 6 40 10
8.Miss Seema Kaushal 30 2 47.5 55
9.Miss Reecha 39 2 50 60
10.Miss Anita 31 4 42.5 45
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Annexure 7. 4

Computation of Correlation Coefficients of Students Scores

AMBALA EXFT — STDNS DATA
CON WTS EMP HOD
60.00 49. 00 97.50 60.00°
71.00 72.00 77.50 85. 00
75.00 58.00 85.00 ° 85.00
74.00 74.00 70.00 75.00
73.00 74.00 70.00 80.00
69.00 57.00 65.00 70.00
74.00 €9.00 80.00 100.00
59.00 33.00 65.00 50.00
67.00 56.00 60.00 70.00
66.00 S55.00 85.00 95.00
82.00 81.00 77.50 85.00
79.00 78.00 80.00 85.00
64.00 65.00 60.00 -70.00

MEAN STANDARD DEVIATION
70.2308 €.6466
64.6923 10.1707
71.7308 9.3225
77.6923 13.2455

CORRELATION COEFF. (AMB.EXPT) ARE:-

CON WTS . EMP HOD
cer  1.0000. 0.8283 0.6360 0.6745
WIS 0.8283 11,0000 0.3930 0.4972
E&m? 0.6360 0.3930 1.0000  0.B8266
yecp» 0.6745 0.4972 0.8266 1.0000
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