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ABSTRACT

Fifty seven genotypes were evaluated for genetic divergence to identify thelikely desirable and potential parents
for lathyrus breeding programme aimed at yield and earliness improvement. These genotypes were grown in randomized
completed block design replicated thrice and observation were recorded for days to 50 % flowering, days to maturity,
plant height (cm), number of primary branches plant™ , number of pods plant™ number of seeds pod™ , 100 seed weight
(9) and yield plant™ and yield plant™ (g) . Mahalanobis generalized distance for eight characters was used in this study
for computing genetic divergence.

The analysis of dispersion for eight corrected for eight corrected variables using Wilk’s criterion, revealed
highly significant difference between genotypes for aggregate of the eight characters. The 57 genotypes were grouped
into eight clusters by Tocher’s method. The maximum inter cluster distance was recorded between cluster IV and cluster
V111 (110.67). The canonical analysis indicated that the plant height at maturity, pods plant™ Yield plant™ days to 50 %
flowering, seeds pod™, number of primary branches and days to maturity were significant and important sources of
variation in the vector I, in vector Il variation. In vector Il days to 50 % flowering,, days to maturity, number of seeds
pod™ and 100 seed weight were important source of variation. The genotypes belonging to distant cluster and exhibiting
high performance in the desirable direction for plant height, yield plant™, days to 50 % flowering and pods plant™ were
identified as the potential parents for hybridization programme. The 20 genotypes Viz., L-3, L-31, L-33, L-25, L-32,
JRL-16, RLK-279, L-37, RLK-1045, L-44, L-14, L-07, L-08, RLK-240, L-39, L-05, RLK-602, L-16 and BioR-208 were
identified as potential and diverse parents for their use in crossing programme.
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Lathyrus is an important pulse crop and
considered as a model crop for sustainable agriculture.
The cultivation of lathyrus is predominant in India,
Bangladesh, Ethiopia and Nepal. In India, its cultivation
is mainly confined to states of U. P., Bihar, West
Bengal, Madhya Pradesh, Chhattisgarh,
Maharashtraand also in small pockets of other states. It
is a very sturdy crop with a deep penetrating root
system and can be grown on a wide range of soil types.
The important of this crop as a pulse is due to its high
seed protein content(28%) as reported by Mehra (1991).
Sharma and Padmanabham (1969) analysed and
reported that the protein quality of lathyrus seed is
better than any other pulse crop. When other crops fail,
lathyrus often becomes the principal food source for the
poor. Indeed, it may be the only source of food

available during drought and famine. However, eating
large amount of lathyrus can cause "neurolathyrism" an
irreversible paralysis of the lowest limbs. Lathyrus
varieties generally have low yield potential, poor plant
type and high neurotoxin content which is unstable over
environment (Ramanujam et al. 1980). First step in
direction of lathyrus improvement is to create gene pool
of superior line with desirable agronomical traits, from
which the genetically diverse cultivars could be
identified, evaluated and utilized in plant breeding
programme, hence to know the performance of
constantly emerging new accessories and genetic
distance among themselves, genetic divergence need to
be accessed for choice of parent for crop improvement
programme. Therefore, the present study was conducted
to study the genetic divergence in lathyrus
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MATERIALS AND MEKTHODS

Fifty seven genotypes of diverse eco-
geographical background including fifty four genotypes
and three checks Ratan, Pratik and Mahateora of
lathyrus were grown in randomized complete block
design with three replication during Rabi 2011 in the
farm of Agril. Botany Section, College of Agriculture,
Nagpur. Each genotype was grown in single row plot
with inters and intra row spacing of 45 cm and 15 cm.
The recommended cultural practices were followed to
raise good crop. The data were recorded on five
randomly selected plants in each replication on eight
characters like plant height (cm). number of primary
branches plant™ number of podsplant™ number of seeds
pod™ , 100 seed weight (g) and yield plant™ (g) except
days to 50% flowering and days to maturity for which
all the plants in the row were considered. The data were
subjected to the statistical and biometrical analysis. In
order to assess the genetic diversity among distinct
genotypes, the D? statistics developed by Mahalanobis
(1928) were utilized, Grouping of genotypes into
different clusters and canonical analysis were done by
using Tocher’s method described by Rao (1952).
Selection of parents for hybridization from different
clusters was done on the basis of mean statistical
distance as suggested by Bhatt (1970).
RESULTS AND DISCUSSION

The mean squares for genotypes were highly
significant for all eight characters i.e.days to 50%
flowering, days to maturity, plant height at maturity,
number of primary branches plant™, number of pods
plant™ 100 seed weight and yield plant™. This indicates
significant variation among all the genotypes for the
eight characters. The wide variability for yield plant™,
and yield contributing characters were also observed by
Shanmugasundaram and Rangasamy (1994) in
blackgram and Bhalekar (2008) inlathyrus. The
genotype RLK-279 (65.67days) tookmaxium number of
days to 50 % flowering whereas, the genotype L-03
(50.67 days) and L-32 (50.67 days) was earliest as
observed from table 1. The genotype BioR-231 (126.33
days) took maximum number of days to maturity where
as the maximum height was recorded by genotype
RLK-602 (76.93cm) and minimum by genotype [-03
(38.40cm). The maximum numbers of primary branches
were recorded by genotype BioR-222 (6.07) and
minimum was recorded by genotype L-34 (3.47). The
maximum seeds pod™ was recorded by genotype Bio R-
208 (3.47) and minimum was recorded by genotype L-
41(2.0). The maximum pod plant®was recorded by
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genotype JRL-16 (93.27) and minimum was recorded
by the genotype L-03 (42.4). The genotype BioR-208
(8.07) recorded maximum 100 seed weight while, the
genotype L-36 (6.33 g) recorded minimum 100 seed
weight. The maximum grain yield plant™ was recorded
by genotype BioR-208 (23.19 g) whereas minimum in
genotype L-40 (6.45 g). On the basis of per se
performance studied for yield and yield contributing
characters among fifty seven genotypes, the genotypes
L-14, L-44, BioR-208, BioR-222, JRL-16 and RLK-
1045 were found to be either significant superior or at
par with Ratan for yield and important vyield
components like number of pods plant®, number of
seeds pod® and 100-seed weight (g). The per se
performance of genotypes gives only some indication of
their usefulness in selecting a potential genotype
combination, and identifying the  genotype
combinations on the basis of genetic divergence will
give the required information as compared to the
information obtained from per se performance of
genotypes.

The analysis of dispersion for test of
significance of differences in the mean values based on
Wilk’s criterion revealed highly significant difference
between the genotypes for aggregate of eight characters
(X?=1.4660 E+03 at 448 d.f.). Therefore the data were
further evaluated for D® and cluster analysis. The per
cent contribution of individual character toward genetic
divergence is taken as the measure for relative
importance of the characters towards genetic
divergence. In present study, the per cent contribution
of individual characters towards genetic divergence is
presented in table 2. The plant height at maturity
exhibited maximum contribution towards genetic
divergence (36.59%) followed by seed vyield plant™
(30.95%) and number of seeds pod™ (14.79%). These
observations were in conformity with those reported by
Nambdoori (1997) that plant height, 100 seed weight
and days to maturity exhibited maximum contribution
towards genetic divergence.

The grouping of 57 genotypes is presented in
table 3 and fig 1. The entire genotypes on the basis of
D? statistics were grouped into eight clusters. Cluster II
was the largest comprising of 20 genotypes. The next
largest cluster was cluster V which included 16
genotypes, cluster | and cluster VI included 12 and 5
genotype each. Cluster Ill, cluster 1V, cluster VII and
cluster VIII included only one genotype each. The
promising check Ratan and Mahateora were grouped in
cluster V, fourteen other genotypes were also included
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in the same cluster. Similarly in cluster I, 19 genotypes
along with promising check Prateek were included. The
results on distribution of genotypes are not varying
from check variety. But there were many genotypes
distributed in other cluster which were deviating from
promising check and hence offers scope for
improvement.

The values of first three canonical vectors and
canonical roots are presented in table 4 and table 5. The
first two canonical roots accounted for 60.576% of the
observed variability in material (£,=38.464% and
K,=22.112%). The overall contribution of the three
canonical roots to total variability among 57 genotypes
was 70.729 % suggesting the completion of major
portion of differentiation in first three phases. This
indicated that differentiation for eight characters among
57 genotypes was nearly completed upto 70.729 % in
three phases and still 29.27% differentiation is yet to
complete. Further the coefficient in the first three
canonical vectors indicates that out of eight quantitative
character the plant height at maturity, pods plant-*, pods
lant™, Days to 50 % flowering, seeds pod™, number of
primary branches and days to maturity were significant
and important sources of variation in the vector I, which
was major axis of differentiation accounting for 38.464
percent of total variation. Primary branches, days to
maturity, days to 50% flowering were secondary axis of
differentiation which accounted for 22.11% of
variation. Important characters in vector 111 were days
to 50 % flowering, days to maturity, number of seeds
pod™ and 100 seed weight accounting to 10.153% of
variation. This result suggested that parents selected on
the basis of characters like days to 50 % flowering, days
to maturity, plant height, number of seeds pod™ number
of primary branches and yield plant * may be expected
to be genetically diverse.

Average intra and inter cluster statistical
distance among eight characters are presented in table
6. The intra cluster variation ranged from 0 to 27.39.
Cluster Vi possessed highest intra cluster distance
(D=27.639) followed by cluster V (D=13.25) and
cluster Il (D=7.24). Cluster I11, IV and VII and VIII had
zero intra cluster distance as these cluster groups
consisted single genotype. The average inter-cluster
distance was maximum between cluster IV and cluster
VIl (D=110.67) followed by cluster | and cluster VIII
(D=74.99). The inter-cluster distance was found to be
minimum between cluster | and cluster 1V (D=8.56).
The cluster which are highly diverge would be more
stable. Therefore, the genotype belonging to the distant
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clusters may be used in hybridization programme for
obtaining a wide spectrum of variation among the
segregates. These finding are in conformity with the
findings of Bhalekar (2008), Rahman et al. (2010) in
lathyrus.

Overall study for cluster means considering all
the characters indicated that cluster VIII possessed the
highest cluster mean for number of pods plant™, number
of seeds pod™, 100 seed weight and grain yield plant™.
Cluster VII showed the maximum mean for plant height
and number of primary branches. Cluster IV possessed
lowest mean for days to 50% flowering and days to
maturity. The variance of cluster means for all the
characters indicated that the maximum variation was
accounted by plant height (197.99), number of pod
plant™ (197.62), yieldplant™ (28.22) and days to 50%
flowering (17.69). The variance was lowest for number
of primary branches (0.15), number of seed pod™ (0.16)
and 100 seed weight (0.17).

This observation is slightly deviating from
results obtained on the basis of canonical method.
However, three characters plant height, yield plant™
days to 50 % flowering were important source of
variation as observed from both the methods studied.
Hence, it is suggested that the selection of parent for
hybridization and subsequent genetic improvement may
be made on the basis of the characters, exhibiting
maximum variation and expected to be genetically
diverse. Thus from this study it can be reported that the
parent may be selected for height, yield plant™ days to
50 % flowering.

Bhatt (1973) suggested that the application of
multivariate analysis method was more efficient than
eco-geographical diversity method for selecting the
parents and attempting crosses among them. In present
study, all possible combination beyond the mean
statistical distance "D~ formed from different clusters
have been arranged in descending order of magnitude of
genetic distance and promising thirteen cluster
combination are presented in table 8. The practical
consideration like earliness. Seed yield plant™, number
of podsplant® were also taken into account while
choosing the genotypes from selected cluster
combination. The present study projected the
importance of 20 genetically diverse parents viz., L-3,
L-31, L-25, L-32, JRL-16, RLK-279, L-37, RLK-1045,
L-44, L-14, L-11, L-07, L-08, RLK-240, L-39, L-05,
RLK-602, L-16 BioR-208 Which are recommended to
be crossed to identify potential transgrates for high
yield and adaptation.
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Table 2. Contribution of individual character to divergence

Sr. No. Source Time ranked | Contribution %

1 Days to 50 % flowering 203 12.72

2 Days to maturity 2 0.13

3 Plant height at Maturity (cm) 584 36.59

4 Number of primary branches plant™ 14 0.88

5 Number of pods plant™ 46 2.88

6 Number of seeds pod™ 236 14.79

7 100 seed weight )g) 17 1.07

8 Yield plant™ (g) 494 30.95

Total 1596 100
Table 1. Mean performance of genotypes for different characters
Sr. | Geno-types Days to Daysto | Plant height No. of No. of No.of | 100seed | Yieldplant™®
No. 50% maturity | at Maturity | primary pods seeds | weight ©
flowering (cm) branches plant™® pods™ (9)

1 L-01 52.33 118.67 42.13 4.13 51.13 2.33 6.97 6.46
2 L-02 52.33 120.33 47.07 4.33 56.87 2.47 7.03 11.28
3 L-03 50.67 118.00 38.40 3.93 42.40 2.13 6.70 6.72
4 L-04 58.33 124.67 55.87 4.27 71.60 2.60 7.13 15.08
5 L-05 52.00 119.00 45.80 4.07 63.13 2.47 7.20 7.82
6 L-06 56.33 122.67 54.07 4.13 68.60 2.67 7.00 9.79
7 L-07 51.33 121.33 58.27 4.00 66.27 2.33 6.83 9.78
8 L-08 56.33 122.33 57.80 3.93 62.33 2.80 7.10 11.78
9 L-09 58.00 121.00 53.47 3.67 59.47 3.07 7.37 15.34
10 L-10 55.33 124.67 61.80 4.13 68.00 3.13 6.90 14.46
11 L-11 57.67 124.00 59.80 4.67 70.87 2.27 7.10 9.71
12 L-12 52.67 117.67 44.33 3.93 48.93 2.67 6.53 7.24
13 L-13 57.33 123.67 54.20 3.73 64.93 2.67 7.03 14.36
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14 L-14 56.33 123.00 57.33 4.20 85.73 3.00 7.33 20.64
15 L-15 56.33 124.33 64.13 5.13 81.80 2.60 7.30 17.52
16 L-16 54.67 119.67 45.80 3.80 55.67 2.80 7.00 9.97
17 L-17 58.33 124.00 53.13 4.13 69.73 2.27 6.60 7.94
18 L-18 56.33 123.67 56.53 4.40 71.93 2.47 7.37 12.56
19 L-19 59.33 124.33 63.80 5.20 79.13 3.33 7.47 15.74
20 L-20 54.67 120.33 47.13 3.80 54,53 2.33 6.43 7.43
21 L-21 54.33 121.33 52.20 4.20 50.27 2.67 7.40 10.65
22 L-22 57.67 122.33 54.73 4.60 68.40 2.40 7.27 9.77
23 L-23 56.00 124.67 50.53 3.67 48.73 2.20 7.53 6.80
24 L-24 54.67 1222.33 | 56.60 4.33 63.47 2.73 6.63 10.18
25 L-25 54.67 121.00 50.93 4.20 56.87 2.40 6.70 7.41
26 L-26 58.33 123.67 57.40 5.20 70.67 2.93 7.10 11.42
27 L-27 61.67 124.33 55.07 4.20 54.33 2.80 7.03 13.54
28 L-28 60.33 124.67 53.20 4.60 69.87 2.53 6.90 13.79
29 L-29 52.33 118.00 42.93 3.67 48.13 2.33 6.93 7.16
30 L-30 55.67 122.33 49.00 3.67 61.27 2.73 6.97 14.15
31 L-31 55.33 123.33 53.47 4.20 57.27 2.60 6.73 7.81
32 L-32 50.67 119.33 48.53 4.00 64.20 2.27 7.23 13.08
33 L-33 55.33 122.67 53.13 4.27 56.20 247 7.20 7.52
34 L-34 58.33 122.67 48.07 3.47 53.53 2.47 6.87 111
35 L-35 60.67 125.33 60.60 5.27 72.00 2.47 7.33 14.50
36 L-36 59.33 126.00 58.73 5.13 81.27 2.93 6.33 19.28
37 L-37 51.00 119.33 44.87 3.53 51.33 2.67 7.13 13.24
38 L-38 56.67 118.67 54.13 3.73 56.07 2.87 6.77 7.82
39 L-39 54.67 120.33 47.67 4.40 66.47 2.20 6.93 8.00
40 L-40 56.33 120.67 46.60 4.13 47.73 2.27 6.83 6.45
41 L-41 51.33 119.00 48.67 4.80 64.13 2.00 6.47 9.72
42 L-42 58.33 126.00 63.93 5.33 83.93 2.20 6.80 17.56
43 L-43 55.67 124.33 62.53 4.86 62.80 2.20 6.60 9.47
44 L-44 52.33 119.67 66.33 5.60 87.00 2.93 7.27 20.87
45 BioR-208 61.67 125.67 76.40 4.13 85.93 3.47 8.07 23.19
46 BioR-231 60.33 126.33 67.20 4.73 80.13 2.60 7.60 18.92
47 Bio-222 59.33 117.67 76.60 6.07 87.47 2.87 6.93 20.26
48 JRL-16 64.67 119.67 54.93 4.20 93.27 247 7.93 23.11
49 JRL-115 63.67 118.67 69.87 4,53 87.27 2.80 8.00 15.85
50 RLK-1093 56.67 120.67 74.60 4.40 74.40 2.67 7.00 17.96
51 RLK-602 60.00 122.33 76.93 4,93 78.27 2.53 7.33 10.53
52 RLK-1045 62.67 119.33 65.60 4.00 86.00 3.20 7.17 22.78
53 RLK-279 65.67 118.00 51.80 3.87 54.93 2.40 6.83 8.58
54 RLK-240 63.33 120.67 55.60 4.40 62.20 2.40 6.53 8.05
55 Ratan 62.67 1222.33 | 60.73 4.60 67.67 2.53 6.87 14.27
56 Prateek 56.67 120.67 56.60 4.47 57.40 2.07 6.73 7.42
57 Mohateora 63.00 125.33 63.60 4.80 65.53 2.80 7.13 11.46
Grand Mean | 56.99 121.88 55.99 4.35 66.13 2.59 7.04 12.32
S. E. (m)+- 1.1107 1.6688 1.7021 0.3025 4.2653 0.1020 | 0.2579 0.8716
CV% 3.3756 2.3718 5.2657 12.0216 11.1714 6.8273 6.3422 12.2588
CD 5% 3.1122 4.6762 4.7693 0.8478 11.9517 0.2858 | 0.7227 2.4424
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Table 3 Grouping of 57 genotypes of lathyrus in different clusters

Cluster Total no. of genotypes Genotypes
I 12 L-01,L-05,L-12,L-16,L-20,L-25,L-29,L-31,L-33,L-34,L-39,L-40
I 20 L-02,L-04,L-06,L-07,L-08,L-09,L-11,L-13,L-17,L-18,L L-21,L-22,L -
23,L-24,1-26,L-27,L-28,L-30,L-38, Prateek
i 1 L-32
v 1 L-3
\ 16 L-10,L-14,L-15,-19,L-35,L-36,L-42,L-43,L-44,BioR-231,BioR-
222,JRL-115,RLK-1093,RLK-1042, Ratan, Mahateora
VI 5 L-37,L-41,JRL-16,RLK-279,RLK-240
VI 1 RLK-602
VI 1 BioR-208
Table 4. The value of first three canonical vectors and canonical roots
Vector | Days to | Days to | Plant height | No. of | No. of | No. of | 100 seed | Yield
50 % maturity at  maturity | primary pods seeds weight plant™
(cm) branches plant* | pods * (9)
plant™
| 0.343 30.304 0.502 0.308 0.414 0.319 -0.067 0.406
1 0.068 0.229 0.156 0.489 -0.261 -0.373 -0.601 -0.332
1 0.772 0.276 -0.038 -0.411 -0.318 0.066 0.066 -0.217

Table 5. Value of three canonical root and their contribution expressed as per cent of the total variation

Root Value Contribution in %
A1 3.077 38.464

A2 1.769 22.112

A3 0.812 10.153

Total 5.658 70.729

Sum of canonical root 7.999 -

Residual 2.3415 29.271
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Abstract

The “TCS GenY Survey 2012-13” that targeted the ‘Post-Millennial’ generation received responses of more
than 17,000 students. The survey stated that mobiles were learner’s favorite gadget and they used internet for
more than 60 minutes every day. In an era where the content on internet is overvalued by the youth the
question arises, who takes the authenticity of the data and who guides the students to critically analyze it and
then utilize it. It is the role of the educators at every level to instruct them about the data they are accessing
and train them to properly examine it before putting into any use. This process includes reading, analyzing,
criticizing and questioning the messages presented in any text. The present paper brings out a Critical Literacy
initiative through various activities that gave the learners an opportunity to participate in discussions and

making deductions after reading the text. They have also presented their opinions and views through

redesigning of the text in innovative formats.
Keywords: Critical Literacy,

Introduction

The globe is enveloped by the impending
impact of social media which has a potential to either
build or destroy human consciousness to an unexpected
measure. The overflowing content on the social sites, in
majority does not authorise its authenticity nor adhere
to responsibility of doing so. Every single day our youth
is exposed to such multimodal data and is equally
influenced by its alluring dispositions. Ironically,
adolescents appraise social media for its proficiency of
keeping loved ones closer and also for its tremendous
informational nature; nevertheless they themselves are
most vulnerable to the ill effects of it. Most of them are
in a hurry of savouring the data no sooner it is
uploaded. The whole process is sans any thoughtful
observation or any critical evaluation of the messages,
images or videos on the sites or apps that often leads to
critical and sometimes, life threatening implications. In
India especially where reading English text is still a
mammoth task, comprehending it becomes challenging
and critically examining becomes nearly impossible.
Learners who are at undergraduate level struggle with
English language and constantly find ways of avoiding
it. At this point, it is a challenging task for the teacher to
make students critically think of what they are studying.
Yet in this scenario there is a hope that teachers can
provide learners different opportunities to explore in
hand — on way. For achieving this, the tutor should
primarily understand the appropriate parameters of
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learning stages, those varies for different ages as
postulated by experts and theorists of their respective
fields.

Understanding Learner’s Profile through Piaget’s
stages to learning and development:

The cognitive-developmental theory of moral
character development that dominated during the 1970s
is based on the work of Piaget (1969) and Kohlberg
(1984). 1t proposes that all children are predisposed to
engage in moral and ethical thinking, feeling, choosing,
and behaving. Morality is viewed as the result of the
development of moral thinking based on a concept of
justice. Moral schemas, which are cognitive structures
that provide a way to organize important aspects of a
moral events or ideas, are thought to guide thinking
about moral issues with thinking providing a guide to
behaviour. They acknowledge that a child’s interactions
with the environment are powerful influences, yet
propose that thinking is the primary process that allows
the child to move into the moral realm. (1).Piaget has
categorised four universal stages of child’s development
that are sensorimotor stage, pre-operational stage,
concrete operational stage and the last as formal
operational stage. We as teachers are principally
concerned with the formal operational stage as it is
structured upon the cognitive development of
adolescents we are supposed to deal with. Following is
Piaget’s proposed analysis of formal operational stage.
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thinking

Logical Deductive
reasoning

The learners at this stage start incorporating
the above methods of understanding and are capable to
deducing fairly rational judgements without any
concrete objects. They are entering an adult mode
forming their own hypothesis and deriving solutions
from it. However these facets of cognitive development
in isolation will not help in attaining required maturity
.In this respect it highly essential to strengthen the
cognitive development of the learner through learner’s
active participation in physical and social world. For
them to explore, experiment , discover ,question,
discuss and analyse these things , they should be given
access to group works, focused group discussions,
alternative perspectives, multimodal texts etc.As
Behrman (2006) stated, “Often teachers find that to
develop a critical perspective, traditional classroom
texts need to be supplemented by other works of fiction,
nonfiction, film, or popular culture” (p. 492).
Furthermore, “Reading multiple texts encourages
students to understand authorship as situated activity”
(p. 493). Supplementing canonical, traditional texts, or
even the textbook, can help students gain a critical
perspective of those traditional texts as well as better
understand the subjectivity of authors (McLaughlin &
DeVoogd, 2004). Furthermore, it can better engage
students with traditional texts that they might not
identify with otherwise (Chun, 2009; Lesley, 2008;
Wood & Jocius, 2013).

Considering the above suggestions the learners were

engaged in the following activities especially designed

for the under Critical Literacy Programme:

1. Focus group discussions: Discussions were
carried out in the class as well as official Whatsapp
groups formed for academic purpose only.

2. Incorporate multimodal texts: Movies having
similar concepts were used to compare in order to
understand the text in through different formats.

3. Preparing alternative forms of Text: Photo
Article, Posters and Paintings were produced based
on the text.

Research Design

Objectives:

1. To develop critical thinking of the learners by
means of prescribed text.

2. To enhance learners’ creative aptitude by
reproducing the text in their own way.
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Understanding
abstract ideas

Hypothesis of the study

The incorporation and implementation of
Critical Literacy Modules will help learners develop
their deducing faculties that will in turn create an
affirmative and constructive environment for them as
well as for community.

Scope and limitations of the study

e The present experiments were carried out only for
only for B.S- I, Faculty of Science students
(Agel6-17years).

e  The texts used were from the prescribed syllabus.

Experiment Number 1: Poetry on Canvas:

Stepl. Teaching the Poem: Ecology

Step 2. Discussion

Experiment Number2: Photo Article Writing

Stepl. Teaching the Prose: The House

Step 2. Group Discussion and Watching the movie “

Bhootnath”

Experiment Number 3. Poster Making

Stepl. Read the text: Freedom at Midnight

Step 2. Watch the Movie: Gadar: Ek Prem Katha

Step 3. Compare the Text and the Movie

Showcases:

1. The final presentations were made by the learners
in groups on the topic ‘Ecology’. In this poetry on
canvas activity they dealt with social, personal and
cultural issues portrayed in the poem. Each group
emphasised on different viewpoints of mother, son
and nature according to their perspectives.

2. The second activity was a redesign of the original
prose ‘The House’. Each one of them composed a
Photo Article based on the story. The majority of
them wrote about their feelings, outlook and
association with their own house.

3. The critical analysis of Movie ‘Gadar: Ek Prem
Katha and the Prose’ Freedom at Midnight” was
presented in the form of a Poster. The poster
projected their understanding of partition of India
and Pakistan and a group discussion showed what
they felt about its repercussions in today’s world.

Conclusions:

According to Janks (2010) effective critical
literacy pedagogy considers the interdependence of the
four orientations of power, access, diversity and design.
She observes that teachers tend to emphasise one or the
other dimension in their critical literacy instruction. She
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argues that if educators are to take critical literacy
seriously, the crucial interdependence of the four
orientations must be evident in their pedagogy because
‘any one of the [orientations] without the others creates
a problematic imbalance’ (Janks, 2000, p. 178).(1). The
conclusions are based on Four Orientations of Janks’
Critical Literacy Synthesis Model.

Power: This experiment gave the learners an
opportunity to deconstruct the text by understanding the
writer’s intensions and postulations while producing the
text. They in the process dealt with the composers
approach towards readers, his presumed reasons for
writing the text, what kind of personality type must be
the writer and also his views about the reader. It also
helped the learners to delve the text with deeper insights
such as; the view of the world, learner’s prior
knowledge in understanding the text, the most
appealing factor of the text, learner’s agreement or
disagreement with the text. Through the process, the
learners were given opportunity to seek their views on
dominant features of the text, the underpinning,
concealed emotions, and universal implications of the
text as well.

Access: Janks argues that literacy educators should
provide learners with access to dominant languages,
linguistic varieties, knowledge, literacies, modes of
visual representation and cultural practices to enable
them to use their linguistic, social and cultural capital
(Bourdieu, 1986). She also suggested the use of the
home languages as it harmonises with their social and
cultural experiences that further streamline their thought
process. Taken into consideration the above postulation
by Janks the learners in the experiment were asked to
watch a Hindi movie based on the similar concept of the
Text. Ironically in the present online era the learners
using these sources for academic purpose in marginal or
mostly negligible. Therefore still it observed that the
teacher is the one who provides them with various
analogous resources and give them an innovative
learning experience. One of the positive outcomes of
such indulgence may be the learners make efforts to
access resources on their own and develop autonomous
learning.

Diversity: Janks (2000) defines the ‘diversity’
orientation as acknowledging students’ ‘different ways
of reading and writing the world in a range of
modalities’ (p. 177). However in Indian context,
learners may have come from multilingual or
multicultural background but their social values remain
same .Their multiplicity does not hinder their identity as
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an Indian, which is the best part during teaching. For
example: when the learners were asked about their
opinions on ones attachment to materialistic things,
majority of them answered in the same tone despite
their diversity. The students emphasised on the negative
side of the concept of attachment and strongly
recommended that one should not grieve over the loss
of any materialistic things, rather should adopt let go
approach and move on in life. They also minutely
pointed out that the loss of such materialistic things
eventually leads to anxiety depression. Some of them
also accepted that it is very natural to get attached to
materialistic things in life and suddenly negating them
is not possible, as they are bought or achieved with lot
of hard work and toil. A highly appreciable comment
came from one of the learners that even if things are
lost they can be gained again by hard work and honesty.

(Re) design

Janks (2010) chooses the word ‘design’ to
encompass all forms of critical text production. Janks
points out that critical deconstruction of power relations
in discourses is not enough. A critical literacy teacher
also enables students to critically ‘produce texts that
matter to them in different formats and for different
audiences and purposes using a range of semiotic
resources’ (Janks, 2010, p. 156). Considering the above
deliberation the experiment not only focused and
worked towards identifying learner’s creative
capabilities but also helped learners produce text in
different formats. The texts were reconstructed in
various structures that included images and 3 D effects
also. This attempt made the learners use the textual
concept through designing several layouts and
producing the same text in an unusual form. They made

Posters, Photo Articles and Paintings as different forms

of the studied text. Jank postulates that redesigning

gives the learners an opportunity for contributing in
social change.“By providing students with the
opportunity to design their own texts, deconstruct them,
and eventually redesign them to portray more equitable
representations, teachers can enable students to rethink

their assumptions and remake their world (Janks, 2010).
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Abstract:

There is a great problem of road accident in India. The main factor which influences the road accident due to
the rapid growth of population coupled with increased economic activities also favored in tremendous growth of motor
vehicles. This is the primary factor responsible for road accidents. It is observed that the work have been carried out on
statistical analysis of accidents particularly happened on four-lane National Highways. The accidental data has been

collected for last twenty five years.

Keyword: Road accident in India, Rapid growth of population, four-lane National Highways.

Introduction:

Road transport is vital to the economic
development and social integration of the country. Easy
accessibility, flexibility of operations, door-to-door
service and reliability have earned road transport an
increasingly higher share of both passenger and freight
traffic vis-a-vis other transport modes. The growth of
vehicular traffic on roads has been far greater than the
growth of the highways; as a result the main arteries ie
Trunk roads face capacity saturation. Indian road
network is the second largest in the world cumulating to
33.00 lakhs Km out of which NH is about 2% to cater
40% total road traffic in India. In recent times, there is
drastic growth in all the infrastructural facilities,
particularly in road network. All the trunk roads in India
starting from Kashmir to Kanyakumari & Mumbai to
Kolkata are connected by high speed corridors through
various schemes such as Golden Quadrilateral and
North  South Corridors by National Highway
Development Project (NHDP), the ambitious project of
the Government covering 18,000 Kilometers of heavily
trafficked national highways which has been
Constructed with the best practices in respect of design,
Construction, maintenance, and audit of road safety.
While feeling proud of the above, Accidents and Road
crashes had cost the Indian Subcontinent a huge loss of
about Rs.75000 crores every year. It is hard to accept
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the fact that the above figure is equivalent to the project
costs of works completed under NHDP Phase-l1 & II.
Hence the accidents and road crashes are one among the
major hindrances to development of India.

Accidents are very complex events as these are
combination of many factors such as highway
geometry, driver behavior and human factors, speed
limits, vehicle functions and environmental conditions.
Targeting these factors and analyzing them may provide
better understanding for developing measures to
improve their safety performance. Road accidents have
emerged as a major public health problem globally. The
alarming growth rate of causalities and damage to
vehicles in road accidents since the recent past, coupled
with gigantic vehicle growth all over the world have
created complex problems of ensuring traffic safety on
roads. Thus the aspect of traffic safety on roads has
been attracting a lot of attention in all countries of the
world. The importance of preventing road accidents will
rapidly grow in near future. The analysis of accident
characteristics is one of the most significant aspects that
Engineers rely on during the design of road networks
and the safety performance evaluation of roadway
systems. In this study effort will be made to analyze
accident for National Highway section NH-24 in the
area of District Moradabad. The traffic and accident
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characteristics of National highways are entirely
different from other highways.
Global Scenario of Accidents:

World Health Organization (WHO) said in a
statement that 12,50,000 people die each year as a result
of road traffic crashes annually throughout the world
and those injured are many fold. Developing countries
are having huge fatality rate in comparison to the
developed countries. Many countries are experiencing
an annual vehicle growth rate of around 15%. Examples
are India (17%), China (18%), Vietnam (18%) and
Malaysia (15%). The number of deaths and injuries has
been reducing steadily in the developed countries where
as the number of deaths in Asian countries is rising at
alarming rates. During 1981-1993, the number of road
accident deaths has increased in Asia Pacific region by
95% where as total population has increased only by
24%.

Fridstrom et al. (1995) measured the
contribution of Randomness, Exposure, Weather and
Daylight to the variation in Road Accident counts.
Using a generalized Poisson regression model, the
variation in accident counts in 4 European countries
were calculated into parts attributable to randomness,
exposure, weather, daylight, or changing reporting
routines and speed limits. A set of specialized
goodness-of-fit measures were also developed by them.
Pure randomness was seen to “explain” a major part of
the variation in smaller accident counts (e.g. fatal
accidents per county per month), while exposure was
the dominant systematic determinant. The relationship
between exposure and injury accidents appears to be
almost proportional, while it was less than proportional
in the case of fatal accidents or death victims. Together,
randomness and exposure accounted for 80% to 90% of
the observable variation in their data sets.

Graham and Glaister (2003) examined the role
of urban scale, density and land- use mix on the
incidence of road pedestrian casualties. The study used
English census wards as the spatial unit of study and
developed negative binomial models to carry out the
analysis. The study concluded that the incidence of
pedestrian casualties and Killed and Seriously Injured
(KSI) were higher in residential areas than in business
areas. In addition, the relationship between urban
density and pedestrian casualties were found in
quadratic form with incidents reduced in highly
populated wards.

Noland and Quddus (2005) developed a
disaggregate spatial analysis based on enumeration
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district area to examine the effect of congestion on
traffic casualties (KSI and slight injuries). In this study,
congestion was spatially controlled by proxy variables.
Negative binomial models were used to analyze the
factors affecting casualties during congested and
uncongested periods. The study result showed that
traffic casualties are likely to happen on higher speed
roads and motorways but not during traffic congestion.

Aguero-Valverede and Jovanis  (2006)
developed Full Bayesian (FB) and negative binomial
models to carry out spatial analysis of fatal and injury
crashes in Pennsylvania. The study used counties as the
spatial unit. The study concluded that counties with a
higher percentage of the population under poverty level,
higher percentage of their population in age groups 0-
14, 15-24,25-63 and over 64, and increased road
mileage and road density have significantly increased
crash risk. The study also suggested that it was
important to consider spatial correlation in road-
segment and intersection-level accident models.

Wedagama and Dissanayake (2010) studied
the influence of accident related factors on road
fatalities considering Bali province in Indonesia as a
case study. Logistic regression models were separately
developed for fatal accidents considering motorcycles
and all vehicles including motorcycles with data from
Bali in Indonesia. Seven predictor variables were
employed in the developed models. The study found the
probabilities of female motorcyclists and motorists were
about 79% and 72% respectively contributing more on
motorcycle and motor vehicle fatal accident than males.
In addition, age was also significant to influence all
vehicle fatalities. Age was accounted for about 50% to
influence all vehicle fatalities.

Seva et al. (2012) studied the motorcycle
accidents in the Philippines considering personal and
environmental factors. The variables considered by
them for study were age, lighting conditions, traffic
movement, road character, junction type, day, surface
conditions, and driving behaviour. Logistic regression
was used to predict the likelihood of an accident from
the variables considered and a logit model was thus
developed. According to their study, three variables
were found to be significant predictors of motorcycle
accidents. They were age, driving behaviour, and
junction type. Wald’s and Hosmer- Lemeshow test were
used by them as logistic regression for goodness of fit.
The main conclusion from their study was that the
younger drivers are more likely to be involved in
accidents.
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Anowar et al., (2013) analyzed the accident
patterns at selected intersections of an urban arterial in
Dhaka. Data show that intersection accidents represent
around 40 percent of total accidents occurring in the
Metropolitan city of Dhaka.Based on the data analysis,
the study also attempted to shed some light on the major
causes, factors and types of accidents in order to
identify the problem intersections and suggest
appropriate counter-measures to reduce such accidents.
The study researched 2 types of intersections — Urban
and Suburban Intersections with 4 types of accident
patterns — fatal, grievous, simple and just collision.

Accident Scenario in India:

The road accidents are increasing rapidly on
Indian Highways. The fatalities of road accidents have
increased from 64,000 in year 1994 to 1,46,000 in year
2015. The 2% of National Highways and 7% of state
highway carry 70% of goods traffic. The National
Highways though contribute about 27.5% of road
accidents occur in India, out of which 27.7% lead to
fatalities and 28% to injuries. And the state highway
contribute about 27% of road accidents occur in India,
out of which 34% lead to fatalities and 29% to injuries.
Accidents in Moradabad in NH24 are increasing day by
day due to faulty road design; 20-40 persons were Killed
per month in NH24 in Moradabad area.

Below is showing a chart of accidents in NH24 in
MORADABAD area from year 2012 to year 2015

2015 413 230 218

2015
m2014
m2013
2012

YEAR NUMBER OF TOTAL NUMBER OF INJURED NUMBER OF DEATHS
ACCIDENTS

Below is showing the yearly pattern of accident in India
from year 1970 to year 2003.

500 4

450 1
400 -
350 1
300 1

250 4 Road Accident

200 " Pperson njuried

Person Killed

2003(p) ]

Growth of Road Traffic Accidents in India
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Vehicle Accidents on Indian Road during the Year 1970
— 2015 (in Thousands)

Year Agz?d(jefnt Person Killed Person injured
1970 1141 145 70.1
1971 120.2 15.0 70.7
1972 122.3 16.1 76.4
1973 121.6 17.6 79.3
1974 1143 17.3 76.7
1975 116.8 16.9 77.0
1976 1247 17.8 82.5
1977 135.4 20.1 95.6
1978 146.3 21.8 99.5
1979 144.4 22.6 102.9
1980 153.2 24.6 109.1
1981 161.2 28.4 114.0
1982 166.2 30.7 126.0
1983 177.0 32.8 134.1
1984 195.0 35.1 156.2
1985 207.0 39.2 163.4
1986 2155 40.0 176.4
1987 234.0 444 189.0
1988 246.7 46.6 214.8
1989 270.0 50.7 229.7
1990 282.6 54.1 2441
1991 293.4 56.4 255.0
1992 260.3 57.2 267.2
1993 280.1 60.7 287.8
1994 320.4 64.0 3115
1995 348.9 70.6 323.2
1996 371.2 74.6 369.5
1997 373.7 77.0 378.4
1998 385.0 79.9 390.7
1999 386.4 82.0 375.0
2000 391.4 78.9 399.3
2001 405.6 80.9 403.8
2002 407.5 84.7 408.7
2003 400.2 83.7 4339
2004 415.2 88.6 443.8
2005 4393 95.0 465.3
2006 460.9 105.7 496.5
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2007 479.2 114.4 513.3
2008 484.7 119.9 523.2
2009 486.4 125.7 515.5
2010 499.6 1345 511.4
2011 497.7 1425 468.8
2012 490.4 138.3 509.7
2013 486.5 137.6 494.9
2014 489.4 139.7 4935
2015 501.4 146.1 500.3

Source: (Ministry of Road Transportation and

Highways)

Vehicle accidents on Indian roads during the
year 2006-2015 were 4876200 around1305100 killed
and 5127100 injured in those. Uttar Pradesh is highest
in these road deaths, around 1,52,400 persons were
killed during the year 2005-2015 in U.P.

Major Causes of Road Accident Deaths
during 2014

Poor
Weather
Condition
rivin 5.3%
= 4 g Defectin [ el
noer Mechanical
Influence SRR
of Drug/ of Motor
Alcohol Vehicle
[2.6%] [2.8%]
Growth in Number of Vehicles and Road Accidents in India (2010-2014)
% % % % Rate of
Road  yariation  Persons  Varistion  Persons  Variaion  No.Of  Variation De3ths per
:", Year “‘:::"“ over Injured (in over Killed Over  Vehicles(in  over ';‘:’h"“‘l::
thovsang) Prevows.  thousand) Pr:::m fanos) Previows Thowssad) previows ' cc"”/
ol.9)
" @ ®) “ 5) ) m ®) © (10) (1)
1 2010 4306 21 4706 09 133938 55 114953 283 12
2 201 4401 22 4688 -04 136834 22 114953 - 12
3 2012 4400 -002 4699 02 139,091 16 141867 24 10
4 2013 4430 07 4699 - 137423 -12  1594% 110 09
5 2014 4509 18 a7 17 141526 29 159490 - 09
+ Source: Baric Road Statstos of India, 2011 - 12, TRW, MoRTAH, a5 per iatest published data
Incidence and Share of Deaths due to Traffic Accidents during 2010 - 2014
" Percentage
Number of Accidental Deaths Share of ‘Traffic
Sl o Accident Deaths’
Year Railway Total Total y
No. . Railway 2 in Un-natural
Road Accidents Aecidents Eroislng Tv_a‘ﬂic Un-cfnmml Accidental
Deaths
(1) @) (3) 4) (5) 8) (Y] 8)
1 2010 133938 24,451 3347 161,736 359583 450
2 2011 1,36,834 25,872 2,366 165,072 367,194 450
3 2012 1,39,091 27,402 1,808 1,68,301 372,022 452
4 2013 137,423 21,765 1318 1,66,506 377,758 441
5 2014 141526 25,006 2575 1,69,107 431556 392
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Road Traffic Safety:

The safety of road traffic is improved by
conducting complex measures. A considerable portion
of them is connected with improvement in the design of
motor vehicles, beginning with the introduction of
better braking systems and ending with the provision of
such special contrivances as safety belts for drivers and
passengers, a soft instrument panel and collapsing
steering column. An appreciable role is planned by
improving road traffic safety among drivers, the
population and at schools. Traffic safety is also
achieved, however, by improving the methods of
designing streets, roads and highway and technology of
performing separate road construction and maintenance
jobs, in particular the method of imparting a smooth and
non-skid surface to pavements. Road traffic safety can
be ensured only by simultaneously complying with the
number of requirements namely:

(i) Strict observance by drivers and pedestrians of
traffic rules and regulations in urban and rural
areas.

(if) Power fitness of the vehicle and its inspection at
frequent intervals.

(iii) Provision of horizontal and vertical elements of
roads that will ensure the unhampered running of
motor vehicles in the planned number at a preset
speed.

(iv) Maintaining road in its proper service condition
(proper surface texture, strength and skidding
resistance of the pavements) by the road repair and
maintenance.

(v) Improvement in the general technical training of
the drivers by providing the basic information
related to roads and influence of road conditions on
traffic safety.

Thus traffic safety can be ensured only by the
joint efforts of the specialists in the branch of science
and engineering and the road users.

Road Vehicle Driver System:

Traffic accidents are caused by the complex
interaction of “Road Vehicle Driver System”. So for
any accident, either all the above three factors are
collectively responsible or the combination of any of
the sub-systems i.e. road vehicles, vehicle driver and
road driver is responsible. Accident may also occur due
to any individual factor including the environmental
factor.

Traffic safety is affected by:

(1) Road characteristics: which include road conditions
and geometric of road.
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(2) Vehicular characteristics:
(i) Dynamic — Dynamic characteristics include
speed, acceleration and deceleration
(if)  Static — Include size, weight, shape of vehicle
etc.
(iii) Tire — Include size, tread pattern, inflation
pressure
(3) Driver characteristics: Include age, sex and mental
state of drivers
(4) Traffic characteristics: Volume of traffic on the
road, composition of traffic, presence of slow
moving vehicles, bullock carts etc. are the traffic
characteristics which affect the safety.
(5) Environmental characteristics:
0] Locational characteristics — include location
and alignment of the road.
(i) Atmospheric characteristics — presence of
ice and water on the surface.
(iii)  Developmental characteristics — include road
side development, presence of advertisement
boards, distance of building from road way.

Factors Influencing Accident Rates:

The research done in various countries have
shown that almost 80% of the cases, the main cause of
road accidents is bad road conditions. The accident rate
is a function of large number of factors, which include:
(1) Volume of traffic
(2) Road geometries
(3) Locational characteristics of horizontal curves
(4) Pavement characteristics
(5) Density of the population
(6) Driver’s temperament
Need of the Study:

It is not possible to eliminate the accidents
altogether on the roads, but they can be minimized
Accidents may be minimized by improving the
geometric parameters of the roads i.e. acute geometrical
features such as sharp horizontal curves, steep gradients
or combination of them. To assess the situation to know
the cause of accidents, one has to conduct a
comprehensive study on accidents and identification of
cause’s improvement measures that can be implemented
to reduce the accidents.

Moradabad

Street map

Gajraula to Moradabad

Objective of the Study:

The objective of this study is to develop
statistical relationship between accident rate and road
features like curvature, vertical profile, horizontal
profile pavement width traffic volume and number of
intersections per unit length of road on NHs of Uttar
Pradesh passing through Moradabad from Gajraula to
Moradabad (NH-24).
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Methodology of the Study:

First the literature study will be carried out and
then the data about road characteristics on several
sections of NHs will be collected with the old and
modern instruments. The data about traffic volume will
be collected from the concern division of R & B
department. The data about road accident for the last
few years will be collected from the concerned police
stations.



ISSN:2395-1079

Available online at http://www.Sajms.edwin.co.in

South Asia Journal of Multidisciplinary Studies SAJMS August 2019, Vol. 5, No 7

Literature
review

A 4

Recommendations &
conclusions

Study

Stage | conceptualization

A

Model validation J

t
FAAS

A 4

4 \] Stage

Study of accident
\ investigation methods

Model formulation ]

Identification of
variables

\ 4

Stage |~/

I Selection of test site

& sample size

4

A 4

Data collection ]

A

Data analysis ]

A /

\ )

Methodology of the Study

The data such as road marking, lighting, traffic enforcement sign, speed traffic volume etc. will be collected.

Data analysis and modeling:

The test section will be divided into several
subsections. Data will be collected for each subsection
in the range. The study involves the data collection
from the police stations falling along the study route.
The road characteristics and route characteristics will be
collected at several intervals. In the road characteristics
following information will be collected: Carriageway
width, Number of lanes, shoulder type, shoulder width,
surface roughness etc. Access density, curve density,
roadside development index etc are comes under route
characteristics will also be collected stimulatingly. This
information shall then be analyzed in the lab to model
the accidents. Stochastic approach Negative binomial
modeling will be applied.

Modeling for Fatality Rate:

Based on the accident data and various
geometric features various accident models relating the
fatality rate with geometric features will be tried.
Models will be evolved carrying out nonlinear
regression analysis. Although, accident is a complex
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phenomenon involving a large number of parameters
which cause and influence the accident but an attempt
will be made to model accident data. Different models
adopted:

i. Single and multivariate deterministic models
I. Stochastic models
i. Multiple — logistic models
Iii. Artificial intelligence approaches

IV. Fault tree analysis
A. Deterministic models
Deterministic models assume that the number
of crashes is continuous and the error of the dependent
variable is normally distributed with a constant
variance. This assumption is misleading because the
occurrence of accidents is random, discrete, and rare. At
first researchers only paid attention to relationship
between accidents and single variables. The different
forms of deterministic model are
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1) Single variable models

The dependant variable is expressed as a
function of single variable. The value of dependent
variable is completely determined by a single
independent variable. Mathematically such relation can
be described as

Y=FX)+C+¢{

WhereY = Dependent variable
F(X) = Independent variable
C =Constant
¢  =Error term

Using this principal various relationships were
studies, such as relationships between the number of
lanes and accident rates, traffic volume and accident
rates, shoulder and lane width and crash rates. Traffic
volume was believed to have a significant influence
upon the occurrence of accidents. It is generally
believed that the single-vehicle accident rate decreases
while traffic volume increases, whereas the multiple-
vehicle accident rate increases with increasing traffic
volume.

In one of the studies, Zegeer et al.™* reviewed
30 highway safety studies and selected four, and from
which they extracted data to develop relationships
between vehicle safety and lane width, shoulder width,
and shoulder type. Garber et al.** studied the influence
of causal factors on the occurrence of accidents. Speed
variance was shown to have a positive relationship with
the accident rate in this study. Recognizing the
complexity of accidents, researchers realized the
necessity of using multivariate models in modeling
accidents.

2) Multivariate models:

Multivariate models are an extension of the
single variable model. Unlike the single variable model
the multivariate models have two or more independent
variables. But these models are difficult to analysis,
though they account the influences of multiple factors.
The mathematical form the model is as mentioned
below

Y = b+ by Xy +0,X, 4+ by Xg+ by Xg+ oonnenl. + b,
Xy +{----- (2.2)
Where Y = Dependent variable
X = Independent variable
by = A constant

b, ., =multiplication factor

'Zegeer et al.*, Garber et al.** Okamoto etal ™.
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Garber et al. developed multivariate
deterministic models of highway accidents. In their
study, sever significant independent variables were
identified, which included mean speed, standard
deviation of speed, flow per lane, lane width, and
shoulder width. Their model showed that speed
variance had a significant influence on the crash rate.

Single and multivariate deterministic models
show the influences of some causal factors over the
occurrence of accidents, but the resulting quantitative
relationships were not consistent. This is because;
deterministic models lack the ability to explain the
stochastic occurrence of accidents.

B. Stochastic Models:

Stochastic  models are logical alternative for
events that occur randomly and independently over
time.Unlike deterministic models stochastic models
assume accident as random event. Early in 1989,
Okamoto et al”". suggested that the occurrence of
traffic crashes follows stochastic distribution. Garber
et al. developed several models to describe the
occurrence of crashes in using stochastic modeling
techniques,like Poisson regression and Negative
Binomial Regression. More stochastic models are
Negative Binomial regression model, which include
ZIPRMs and ZINBRMs.

1) The different forms of stochastic model are:
2) Poissons regression models:

The basic assumption in Poissons models is
that vehicle crashes are independent and follow
Poissons distribution. to demonstrate the application of
a Poissons regression in accident frequency analysis,
consider a set of i road sections. Let Yj, a random
variable, be the number of roadway accidents during a
one month period, j,

M n
P(Nij = nij) = P(nij) = (2.3)
n;!
Where P(n;j) is the probability of the
occurrence of n roadway accident on a roadway section

I in month j, and A;; is the expected value (mean) of n;;

E(nij) =4 :exp(ﬂxij) """" (2.4)
for a roadway section i in month j, B is a vector of
unknown regression coefficients and can be estimated
by the standard maximum likelihood methods (Greene,
1997)*. X describes roadway section geometric
characteristic and other relevant roadside feature
conditions for highway section i in month j.
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The Poisson regression models assume that the
variance of the dependent variable is equal to the mean.
The possibility of over-dispersion (having variance
exceeding the mean, rather than equaling the mean as
the poissons required) is always a concern in modeling
accident frequency and may result in biased, inefficient
coefficient estimates.

3) Negative binomial regression models:

One of the limitations with the Poissons
regression model is over — dispersion. Negative
binomial regression was developed to be an
improvement on the Poisson regression process. It
corrects the over — dispersion caused by Poissons
regression model by using a Gamma-distributed error
term (Miaou, Shankar et al., Milton and Mannering)”".
The negative binomial model is derived by rewriting
equation such that,

E(nij) =4 :eXp(ﬂXij +gij) """" (2.5)
Where eXp(&;;) is a Gamma-distributed error
term, and this addition allows the variance to exceed the

mean as below:
Var[nij 1= E[nij i+ aE[nij 1}= E[nij 1 +aE[nij I’

The negative binomial distribution has the
following formulation:
(Greene, 1997)*, (Miaou, Shankar et al., Milton and
Mannering)”

oy T@Wa)+n)( 1a R
()= r@Wen! | @Wa)+4, A/ )+ 4

Standard maximum likelihood methods can be
used to estimate 1ij (Greene, 1997)*. Using equation
2.7, the likelihood function for the negative binomial
regression model is,

T e | A4 "
L(lij)=1;[1;! L@/ a)n;! {(1/a)+liji| {(1/a)+l”}

where N is the total number of roadway
sections, and
T is the last month of roadway accident data.
a is the rate of over dispersion.
This maximum likelihood function is used to
estimate the unknown parameters, 5 and 1/a.
4) Zero inflated regression models:
To address the possibility of zero-inflated
accident counting processes on roadway section, the
zero-inflated Poison (ZIP) and zero-inflated negative
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binomial (ZINB) regression models have been
developed for handling zero-inflated count data. Both
zero-inflated Poison (ZIP) and zero-inflated negative
binomial (ZINB) assume that two different processes
are at work for some zero accident count data. The
zero-inflated Poisson (ZIP) assumed that the events, Y
=(Yy, Y2,...... , Y1), are independent and

Yi =0 with probablllty Pi + (1 — pi)e% ________ (29)
Y; = y with probability (L— p,)e * A I y!, y=1,2,
------- (2.10)

Where y is the number of traffic accidents, and
the mean and variance of Y; can be shown to be

EV)=A+p)A (2.11)

Var(r) = EN 1+ 1 Ely 1o

The zero-inflated negative binomial (ZINB)
regression model follows a similar formation and
assumes that the events, Y = (Yy, Yy, ...... , Y, are
again independent and

Y;=0 with probability

l/a
1o

4+ A+ p) —

pi + ( p.){a/a)wj

Yi = k with probability

- p) (@) +ku“@—u) |\ 5,
' C(1/ a)k! o

----(2.14)

The maximum likelihood estimates (MLES)
are used to estimate the coefficients of a ZIP regression
and ZINB regression model. Greene, 1997*

5) Model developed in road user cost study:

The work was carried out by the Central Road
Research Institute, Delhi. The attempt was to
investigate into the relationship between the accident
rate and the road characteristics. Three important
features were considered for understanding the accident
rates.

i. Average horizontal curvature in Degree per km
(CV)
ii. Vertical profile of the road (RF)
iili. Number of road junction (J)

Road accident data for a period from 1974 to
1979 was collected and average was calculated and has
been used as the dependent variable. The models are
built upon the accident data and road geometry using
multiple linear regression analysis technique. The
correlation matrix was prepared between the dependent
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variable and each of the three independent variables
(Table 2.1).
Table: 2.1 Correlation Matrix Table.

RF CV J AR(1)

1.0000 0.6134 -0.3725 0.1113 RF

0.6134 1.0000 -0.2335 0.2784 cv

-0.3725 | -0.2335 1.0000 0.7436 J

0.1113 0.2784 0.7436 1.0000 AR(4)

From the correlation matrix they concluded
that the accident rate on the Bombay— Pune road is
positively correlated to each of the three geometry
variables. Relating the geometry variables to the
accidents they developed the following multivariate
models:

The developed model clearly shows that as the
number of intersection increases, accident rate also
increases. Another study was conducted by CRRI in
which two new addition variables were added. The
effect of pavement width and the average daily traffic
was also taken into account. The following twelve
equations were developed; six each for
i. Accident rate per km per annum (AR 1), and
ii. Accident rate in million vehicle km per annum (AR

4)

From this study it was demonstrated how the
road accident rates is related to the simple road
geometry characteristics and the traffic volume. The
main drawback to these models is that it does not takes
accounts the other road geometry features such as the
sight distance, the condition of shoulders, etc. which are
also important in understanding the road accidents
deeply.

6) Model developed for Virginia’s Highway:

Garber J. N. et al.®), developed Multivariate
Ratio of Polynomials model to relate crash rates and the
characteristics of speed and flow. The following model

was recommended by them:
CRASHRATE = ((0.322) - (1.591E — 03) * (SD?) + (8.65E — 07) * (SD*) - (2.071E — 08) * (FPL?)

— (1.256E ~10)*(SD)* (FPL) + (8.527E —15) * (FPL*) — (6.509E — 05) * (MEAN?)

+(L72E-07)*(SD?)* (MEAN?) + (3.143E —12) * (FPL?) * (MEAN?)
+(2.875E - 09)* (MEAN®))
Where:
CRASH RATE = Crash rate
SD = Standard deviation of speed
FPL = Flow per lane
MEAN = Mean speed
The R? value is 0.5156 and the AIC is -562.11.
The graphical representations of the model are shown in
Figure.
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It has shown that the crash rate increases as the
standard deviation (SD) of speed increases at a low
value of the flow per lane. For relatively high flow per
lane, the crash rate decreases as the standard deviation
of speed increases.
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RELIABLE AND FAULT-TOLERANT MUTUAL
EXCLUSION ALGORITHM FOR MANETS

SOUNDARARAJAN, S.
Vice Principal
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Abstract— In Mobile Ad Hoc Networks, while solving the mutual exclusion problem, there may be issues related to
connectivity and mobility. Also there may be very high broadcasting overhead and link failure. In order to overcome
these issues, in this paper, we propose a reliable and fault-tolerant mutual exclusion algorithm. When the nodes are
deployed in the network, a leader node is elected and it enters into critical state. When it exits the CS, it determines the
expected resident time (ERT) of each requested nodes, based on the link quality, residual energy and mobility
parameters. Then it grants the token to the node with highest ERT. If multiple resources are free, then the nodes are
sorted in the descending order of ERT and granted access accordingly. If the node does not receive any response from the
leader node for tokens for a pre-defined time, then it initiates a leader election process. By simulation results, we show
that the proposed technique minimizes the link failures and increases the network connectivity.

Index terms— MANETS, Fault-tolerant, Mutual Exclusion, ERT, Mobility.

I. INTRODUCTION
1.1 Mobile Ad-Hoc Networks (MANETS)

A mobile ad- hoc networks is a network which
has no fixed infrastructure and is combination of mobile
nodes and some immobile infrastructure. Ad-hoc
network has dynamic topology. Nodes in ad-hoc system
can communicate directly only with thenodes that are
immediately within their transmission range. To
communicate with the other nodes, an intermediate
node is required to forward the packet from the source
to the destination. Therefore, in ad hoc system, nodes
are required to cooperate in order to maintain
connectivity and each node may act as a router in
routing data through the network.[1] The mobile ad-hoc
wireless network (MANET) is a collection of mobile
nodes that communicate over paths composed of one or
a sequence of wireless links. A wireless link is
established only if two nodes are within a certain
transmission radius. Moreover, the nodes mobility
pattern creates unpredictable wireless links formation
and removal; as a consequence a path between two
nodes can change very frequently due to topology
change.[2]

The MANETSs differentiate themselves from
others by the following facts. Firstly, they are self-
organizing and relies on no fixed infrastructure (no base
stations, access points, remote servers etc.). All network
functions are performed by the nodes forming the
network, and each node performs the functionality of
host and router, relaying data to establish connectivity
between source and destination nodes not directly

29| Page

within each other’s transmission range. Secondly,
MANETS are peer systems with distributed control and
without central nodes. Last but not least, MANETS have
constrained resource, such as communication resource,
computation resource and energy. [3].

1.2 Distributed Mutual Exclusion Algorithm

In distributed computing environment, there
are many resources that are shared among multiple
processors. Thus, a number of processors often compete
to have exclusive access to such shared resources. In
order to avoid conflict, we need sophisticated algorithm
to control the access to such resource. Such algorithms
are called mutual exclusion algorithms. [4] The facility
that ensures that only one node is in its critical section
(CS) at any given time, namely mutual exclusion in a
distributed system such as a MANET has received
attention from various researchers recently. In general,
distributed mutual exclusion algorithms may be
classified as permission based or token based. In the
permission-based algorithms, a node would enter a CS
after receiving permission from all of the nodes in its
set for the CS. In token-based algorithms however, the
possession of a system-wide unique token would
provide the right to enter a CS [10].

Concurrency and waiting time are important
performance measures for a distributed group mutual
exclusion algorithm. Concurrency means the number of
processes that are executing their respective code
simultaneously, and higher concurrency is always better
for system throughput. Waiting time is the time that a
process must wait to enter the CS after it issues a
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request. The design of an algorithm that achieves high
concurrency and small waiting time is nontrivial when
processes in different groups make requests
simultaneously. Consider the situation that some
processes are in the CS and a process in the same group
makes a request. If the request is granted immediately,
concurrency increases. On the other hand, requests by
other processes in different groups must wait to be
granted permission to CS. The difficulty of algorithm
design is the trade-off between concurrency and waiting
time. [5].

I1. RELATED WORKS

Ashish Hhanna et al [4] have proposed a
solution to the k-local mutual exclusion problem in
MANETS. The algorithm uses a leader-based approach
and the leader is equipped with a token. It is suited to
handle mobility that triggers the dynamism in topology
of ad hoc networks. The algorithm satisfies safety,
starvation freedom and |-deadlock avoidance properties.
The best case message complexity of their algorithm is
O(1) whereas the worst case message complexity is
O(N). To the best of our knowledge, it is the first
algorithm to solve k-local mutual exclusion problem in
MANETS. The solution to token loss problem is also
included in the present exposition.

PratvinaTalele et al [5] have presented a
distributed algorithm for the group mutual exclusion
problem in distributed systems for MANET. In this
algorithm, a process that obtains a token can enter a
critical section. To reduce message complexity, it uses a
set of quorums, each of which is a subset of the process
set, and any two quorums share at least one process.

SayaniSil and Sukanta Das [6] have proposed
a distributed mutual exclusion algorithm for MANET in
which the network is clustered hierarchically. It uses a
token passing scheme to get the mutual exclusion. Each
node generates a Request message if it wants to execute
the critical section (CS). In clustered tree network, each
node points to some other node in the tree where from
the node can get the token. After getting the token, the
requesting node executes the CS, and after completion
of execution the token remains with the node. The token
is not circulated if it is not requested.

Moharram Challenger et al [7] have proposed a
new hybrid algorithm which gains from powerful
aspects of both Token-based algorithms and Raymond’s
& Suzuki-Kasami’s algorithms. Raysuz’s algorithm (the
proposed algorithm) uses a clustered graph and
executes Suzuki-Kasami’salgorithm (intra clusters) and
Raymond’s algorithms (inter clusters).

30|Page

FaranehZarafshan et al [8] have proposed a new
dynamic algorithm as a solution for mutual exclusion in
partitioned distributed systems. The correctness of the
algorithm is proven. This algorithm also prolongs the
lifetime of service to mutual exclusion for full and
partial topologies especially for the situations where
there is no majority. Furthermore, it needs less number
of messages transmitted. Finally, it is simple and easy
to implement.

MuraliParameswaran and ChittaranjanHota [9]
have presented a novel permission-based algorithm
which introduces a HOLD message to ensure that the
requesting nodes be aware of the node currently
executing in the critical section. It uses an adaptable
timeout mechanism which can handle critical sections
having varying execution times. It also presents an
algorithm that can handle situations where the node in
critical section itself can fail.

I11. PROPOSED SOLUTION

3.1 Mutual Exclusion Algorithm
Let LN; be the leader node.

Let NN; be the neighbor node.

Let CR be the critical state of the node.

Let T_REQ be the token request message.

Let L_Mes be the leader information message.

Let R_Ack be the request acknowledgement
message.

The steps involves in the fault tolerant K-Local Mutual

Exclusion Algorithm are as follows:

3.1.1 Access Provision

1. When the nodes are deployed in the network,

LN;is elected.

2. LN; broadcast the Leader Information message
(L_Mes) to all nodes and it enters into CR. (i.e.
the node which has access to resource).

3. If any node wishes to enter into CR, it measures
the link quality, residual energy andmobility
information periodically and sends it along with
the token request message T_REQ to LN;.

4. LN; stores the T_REQ into the queue and sends
the R_Ack to the requested node.

5. When LN; exits CR, it estimates the expected
resident time (ERT) of each requested node.

6. LN; grants the token (T) to the node with highest
ERT.

Where T includes a variable Qs which refers to the
number of free resources at time t.
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7. If multiple resources are free, then the nodes are
sorted in the descending order of ERT and granted
access accordingly.

3.1.2 Failure Detection

1. If a node does not get any R_Ack from LN; for a
predefined time t, then it sends a voting message
its neighbors NN;,

2. NN; will send their vote for the leader.

3. If NN; receives any positive acknowledgement
from LN; during time t, then it is casted with
either 1 or O vote.

4. The number of votes are collected and based on
the count, then LN; will be marked either as failed
or efficient.

5. If it is failed, then another node (with high ERT)
from the neighbor list is elected.

For example

) o
() CJ e

- » T_REQ
Figure 1. Network Architecture

e Initally Ns is chosen as leader node. It broadcast
the Leader Information message (L_Mes) to all
nodes.

e When N3 wish to enter into CS, it sends a T_REQ
to LN,.

e LN, stores the T_REQ and sends the R_Ack
message to Ns.

e Similarly, N; and N, also sends T_REQ message

e When LN, exits the CR, it estimates the expected
resident time (ERT) of each requested node based
on the link quality, residual energy and mobility
parameters.

e LN; grants the token (T) to the node N; with
highest ERT.

e When a node leaves the CR state, it determines the
expected resident time (ERT) of each requested
nodes using the fuzzy logic. The node parameters
such as link quality, residual energy and mobility
are considered as inputs parameters. The input
parameters are used to make decision rules and
based on the outcome of the rules i.e. combined
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score (CS). The node with maximum CS will have
highest ERT.

In the following table , LQ, RE and M are given as
inputs and the output represents the combined

score.
SNo LQ RE M Combined

N (High) | (High) [ (Minimum) Score

1 Low Low Low Low

3 Low Low High Low

4 Low High Low Low

5 Low High High Low

6 High Low Low Medium

IV. SIMULATION RESULTS
4.1 Simulation Parameters

We use NS2 to simulate our proposed
Reliable and Fault-tolerant Mutual Exclusion
Algorithm (RFLMEA). We use the IEEE 802.11 for
wireless sensor networks as the MAC layer protocol. It
has the functionality to notify the network layer about
link breakage. In our simulation, the rate is varied as
250, 500, 750, 1000 and 1250Kb. The area size is 1500
meter X 300 meter square region for 50 seconds
simulation time. The simulated traffic is Constant Bit
Rate (CBR).

Our simulation settings and parameters are
summarized in table 2

No. of Nodes 100

Area 1500 x 300

MAC 802.11

Simulation time 50 sec

Traftic Source CBR

Rate 250, 500,750,1000
and 1250kb

Speed 5,10, 75,20, 25m/s

Psize 512

4.2 Performance Metrics

We evaluate performance of the new protocol
mainly according to the following parameters. We
compare the KLMEA [6] protocol with our proposed
RFLMEA protocol.
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Average Packet Delivery Ratio: It is the ratio of the
number of packets receivedsuccessfully and the total
number of packets transmitted.

Throughput: The throughput is the amount of data
that can be sent from the sources tothe destination.
Packet Drop: It is the number of packets dropped
during the data transmission

4.3 Results & Analysis

The simulation results are presented in the next
section.

A. Based on Rate

In our first experiment we vary the transmission rate as
250, 500, 750, 1000 and 1250Kb.

03

Rate Vs Throughput
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Figure 2: Rate Vs Throughput
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Figure 3: Rate VsDeliveryRatio
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Figure 4: Rate Vs Drop
Figures 2 to 4 show the results of delivery ratio, packet
drop and throughput by varying the rate from 250 to
1250KDb for the CBR traffic in RFLMEA and KLMEA
protocols. When comparing the performance of the
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two protocols, we infer that RFLMEA outperforms
KLMEA by 47% in terms of delivery ratio, 25% in
terms of drop and 47% in terms of throughput.

B. Based on Speed

In our second experiment we vary the mobile speed as

5,10,15,20 and 25m/s.

Speed Vs DeliveryRatio
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Figure 5: Speed VsDeliveryRatio
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Figure 6: Speed Vs Drop

Speed Vs Throughput

25000

|
o 20000 |—g—m=1 .
H i =
[ —
‘T 15000 > [—e—RFLMEA
8 0000 g — 3 —s—KIMEA |
-
= 5000
0
0 1 20 2
Speed(m/s)

Figure 7: Speed Vs Throughput

Figures 5 to 7 show the results of delivery ratio, packet
drop and throughput by varying the speed from 5 to
25m/s for the CBR traffic in RFLMEA and KLMEA
protocols. When comparing the performance of the
two protocols, we infer that RFLMEA outperforms
KLMEA by 50% in terms of delivery ratio, 42% in
terms of drop and 50% in terms of throughput.
CONCLUSION

In this paper, we have proposed a reliable and
fault-tolerant mutual exclusion algorithm. When the
nodes are deployed in the network, a leader node is
elected and it enters into critical state. When it exits
the CS, it determines the expected resident time (ERT)
of each requested nodes, based on the link quality,
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residual energy and mobility parameters. Then it [8] Faraneh Zarafshan., Abbas Karimi, S. A. R.., Al-
grants the token to the node with highest ERT. If there Haddad, M., Igbal Saripan and Shamala
are multiple resources are free, then the nodes are Subramaniam,  "Ancestral Dynamic  Voting
sorted in the descending order of ERT and granted Algorithm for Mutual Exclusion in Partitioned
access accordingly. If the node does not receive any Distributed Systems", International Journal of
response from the leader node for tokens for a pre- Distributed Sensor Networks,(2012),PP:1-15.

defined time, then it initiates a leader election process.

By simulation results, we have shown that the

proposed technique minimizes the link failures and

node dyeing due to energy drain and increases the
network connectivity.
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“THEIR SATISFACTION IS CRITICAL”, MEASURING LEVEL OF SATISFACTION AMONG FIELD
TRAINEE URBAN PLANNING STUDENTS OF FACULTY OF ENVIRONMENTAL DESIGN, KING
ABDULAZIZ UNIVERSITY, JEDDAH, KINGDOM OF SAUDI ARABIA

Jamal Qadah
Department of Urban and Regional Planning, Faculty of Environmental Design , King Abdulaziz University, Jeddah,
Kingdom of Saudi Arabia.

Abstract
Work based learning is highly critical for urban planning students. Specially the field training equips planning students
with necessary skills required in job market. Field training supplements the traditional classroom based learning, indeed.
A survey of 52 students with BSc Urban and Regional Planning students at Faculty of Environmental Design, King
Abdulaziz University, Jeddah, Kingdom of Saudi Arabia, divulges that trainees are overall satisfied with the skills
acquired from the field training however the training unit needs to go case by case and offer remedial support to the
trainees who have shown their neutrality or less satisfaction with some of the field training components such as report

writing among others.

Key words: Work based learning, field training, urban and regional planning.

Introduction

Work based learning is integral in several
specialised fields such as law, medical, engineering,
management and finance, hence graduate programmes
and institutions constantly attempts to make such type
of learning effective by investing significant efforts and
resources into harmony of academic studies and field
training  (Freestone,  Williams, Thompson, &
Trembath,2007). Garrick & Kirkpatrick (1998) found
work based learning into three forms namely:
independent projects, individual seminars, and field
training (fulltime).

As far as spatial planning and designing
students are concerned, the field training shapes up
their impending role as a practitioner of ethical
decision-making in a certain condition (Wolf-
Powers,2013), it also offers students with an abundant
opportunity to communicate with real world clients
recommended by several scholars (Hoch,1994;
Innes,1995). The real benefit of field training is to be
instrumental in enabling fresh graduates with the
necessary skills for the job market to perform well in
the real setup (Jackson,2015).

Skills and competencies from field training

Guzzetta , & Bollens (2003) recognised four
essential technical skills and competencies for planning
and design students, namely: technical skills,
quantitative skills, communication, and understanding
public needs; while the latter two could be attained
inside the campus a field training is obligatory for the
formers. Field training cultivates some supplementary
competencies among trainees including leadership,
organizational development, and sophisticated policy
analysis which is usually hard to learn inside traditional
classrooms.
Prospective role of urban planners

Howe (1980) proposed a typology on the
future role of urban planners-the politician, the
technician, and the hybrid(Table 1). In fact, a prior
knowledge of the anticipated roles of urban planners
can make carrier choices easier for the learners and
prevent them from any professional dilemmas that they
might face in future (Steele,2009). A survey results
from Osawa, and Seltzer (1999) prompts that planners
should learn skills to work properly with colleagues,
work with common people, and to appreciate the needs
of people, and clients.

Table-1 Prospective role of urban planners
Roles Reference

Howe, 1980
Sehested,2009

Politician, Technician, and Hybrid

Network Managers and Metagovernors
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Urban planners and report writing skills

In his survey of American planners Kuhel
(1992) observed that writing reports are the most
repeated and cherished task for the professionals
practicing in the field of planning. In some sectors like
municipalities and government ministries, all the
planners remain engaged in writing reports all the time.
Study Objective

Quality assurance for work-based learning is a
longstanding educational concern (Martin, 1998; Orrell,
2004).Therefore, the key objective of the study was to
evaluate level of satisfaction among the B.Sc.-Urban
and Regional Planning students at the Faculty of
Environmental Design-FED,King Abdulaziz
University, Jeddah, Saudi Arabia, over the field training
and to carry forward recommendations for improvement
if any.

Materials and Methods

A semi-structured questionnaire was deployed
to measure the level of satisfaction among learners
based on 5-point Likert scale that is prevalent to
determine attitudes since long (Ferguson,1941). Rating
includes, 1-Highly dissatisfied, 2-Dissatisfied, 3-
Neutral, 4-Satisfied, and 5-Highly dissatisfied. A total
of 52 samples were collected during the field training of
summer 2019 and analysed alter on.
Results and Discussion

The training wunit at the Faculty of
Environmental Design-FED, King  Abdulaziz
University, Jeddah, Saudi Arabia acts as a bridge amid
the trainees, training providers, and the faculty (Figure
1).

Trainee Students

A

y

Training Unit

Faculty of Environmental Design-FED

Training Provider

The organisational setup for field training

Figure-1 The Organisational setup for field training

Satisfaction with training unit

Satisfaction of the trainees with the training
unit was measured on the attendance, clarity of
instructions, accessibility of templates, and report
writing(Figure 2), as the followings:
Q.1: Have you attended the workshop organized by the
training unit
It was noticed that majority of the students participated
(96%) in the orientation workshop organised by the
training unit.
Q.2: Did you find the instructions of the field training
clear and straightforward?
Results of the survey reveals that most of the trainees
were either satisfied (21.1%) or highly satisfied (71.2%)

45| Page

with the clarity and simplicity of the instructions given
prior to the commencement of the field training.

Q.3: Are the templates used in summer training are
easily accessible?

It was found that major part of the trainees was satisfied
(13.4%) or highly satisfied (78.8%) with the
accessibility of training templates.

Q.4 Do you think you that report writing was easy for
you?

As discussed earlier, report writing is a major skill that
a planner must practice repeatedly at his workplace.
Noted that majority of the trainees reported their
satisfaction on the ease of report writing including
26.9% satisfied, and 50% highly satisfied. It is
important that 15.3 % trainees shown their neutrality
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while rest 7.6% were dissatisfied with their report writing skills.

clarity and simplicity of the
instructions
100
90
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report writing

accessibility of training
templates

Figure-2 Satisfaction of trainees with the training unit

Training Providers

The training unit had a clear impression that
training providers are the actual implementor of the
field training, hence satisfaction on their functions plays
a vital role on the success of field training.
Follwing items were included while measuring the
satisfaction of trainees on the functioning of training
providers:

e  Training plan developed by the training body.

e Cooperation of training supervisor with the

student.

e Availability of necessary tools for the training.

e Provision of apt place for the training.

e  Accessibility to the training place.

e  Overall skill attainment from the workplace.
Q.5: Did you find the training plan for the field training
by service provider was clear and straightforward?

The survey tells that most of the trainees were either
satisfied (34.6%) or highly satisfied (42.3%) with the
clarity and ease of the training plan prepared by the
service provider for the field training.

Q.6 Did you find your training supervisor supportive?
Most of the trainees was satisfied (13.4%) or highly
satisfied (75%) with the support they received from

46 | Page

their supervisors at the workplace during the field
training.

Q.7 Did you received necessary tools for the training at
your workplace?

Majority of the trainees were either satisfied (30%)or
highly satisfied (40%) on the availability of necessary
tools for the training at workplace.

Q.8 Did you got a suitable workplace for the field
training?

In fact, most of the trainees reported their pleasure on
the suitability of the workplace as satisfied (19.2%) and
highly satisfied(46.1%). However, a significant number
of trainees were silent on the suitability of workplace
reported as neutral (25%).

Q.9 Was the training place easily accessible for you?

It was also witnessed that majority of the trainees were
either satisfied (26.9%) or highly satisfied (57.6%) with
the accessibility of training place.

Q.10 How much was your overall satisfaction
regarding skill attainment from the training?

The survey results prompt that many of trainees were
either satisfied (40%) or highly satisfied (44%) on the
skill attainment from the field training.
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Figure-3 Satisfaction of trainees with the service provider

It was discovered from the above results that the level 3. Garrick, J., & Kirkpatrick, D. (1998).
of satisfaction among trainees is more than 84% for all Workplace-based Learning Degrees: a new
the questions except the followings: business venture, or a new critical business?
. Higher Education Research & Development, 17(2),
e Report writing. 171-182
*  Provision of necessary tools, and 4. Guzzetta, J. D., & Bollens, S. A. (2003). Urban
e Support from training supervisors. Planners” Skills and Competencies: Are We
Training unit should work in coordination with all Different from Other Professions? Does Contgxt
stakeholders to maximise the level of satisfaction Matter? Do We Evolve? Journal of Planning
among the trainees. Unit should formulate a win-win Education and Research, 23(1), 96-106.

o L . 5. Hoch, C. (1994). What planners do: Power,
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as the field training is an important instrument that Associe{tion.
enriches the skills of students from the campus learning. 6. Howe, E. (1980). Role choices of urban
A regular feedback from the trainees is also planners. Journal of the American Planning
recommended, Association, 46(4), 398-4009.
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. o . . practice. Journal of planning education and
based learning however it is important in skill research, 14(3), 183-189
refinement and enhancement for better job 8 Jackson,’ D (2015).  Employability  skill
opportunities. To maximise the benefits from the field development in work-integrated learning: Barriers
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Institute.
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