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implementing the e-learning in their organizations. It is necessary that these experiences
need to be assessed methodically so that future initiatives in implementing e-learning
projects can be properly taken up.
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Introduction and Objectives

Electronic learning underwent rapid changes during the last few years. There is a trend to
move toward blended learning services, where computer-based activities are integrated
with practical or classroom-based situations. Communication technologies in E-Learning
are generally categorized as asynchronous or synchronous. Asynchronous activities use
technologies such as blogs, wikis, and discussion boards. Synchronous activities occur with
all participants joining in at once, as with a chat session or a virtual classroom or meeting.
Under NAIP, Institutes representing various disciplines of agriculture have initiated ecourseware development, for which the Academy has provided the major capacity building
support in the area of learning management, content development using multimedia. The
disciplines covered under this programme by the Academy are veterinary sciences,
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fisheries, horticulture, dairy technology, home science. All these disciplines are undergoing
e-transformation with regard to education for the last 5 years.
It is essential to see how these initiatives have been implemented and to investigate if there
are any lessons to be learnt. This will help in designing the future course of action in taking
ahead the e-learning activity in these areas for higher education like Post graduate level
courses.
Definition of Problem:
To investigate the experiences in implementing e-learning framework in NARS related
organisations.

8201 Project Objectives:
 To develop an impact assessment instrument that fits well for NARS
education system
 To study the impact of elearning methods use and practice in NARS
8202 Background Information and Importance of the Project
Education sector in agriculture will be receiving a major trust in the years to come for
which initiation of ecourses in all agriculture and allied disciplines is in place. The
experience gained in developing ecourses by different subject groups will provide guidance
to take up the next level activities in education system.
Hence the present study addresses at arriving at a methodology to assess the experiences of
elearning implementation in select NARS organizations and to see their effect in the system
and perception of its use by different stakeholders- elearning administrators, teachers and
students. The study is highly relevant to take up elearning related activities in future
821

Project Technical Profile

8211

Technical Programme:
(Indicate briefly plan of procedure, techniques, instruments and special materials,
organisms, special environment, etc.)

An instrument was developed based on the literature available regarding the assessment
of implementation of e-learning programme in different chosen organizations of NARS
where e-learning is being implemented and under stages of implementation. Since the
disciplines of Home Science, Fisheries, Veterinary science and Horticulture have
implemented e-courses in their system with different levels of adoption, they were used as
Targets groups and the instrument was administered to gather information. The data was
analysed to understand the perception of elearning practice by teachers and students and
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their suggestions for further improvement. Kirpatrick’s model of Reaction, Learning,
Transfer and Results was applied to analyse the data.

822 Final Report on the Project Progress of work:
Enclosed
8221 Achievements in Terms of Targets fixed for Each Activity:




Development of evaluating instrument- A survey instrument was developed for
analyzing the effectiveness of e-learning by administrators, teachers and students.
It touched different software use and perception related aspects of elearning
practice.
Data analysis: Data was analysed and related successfully to established training
evaluation model- Kirkpatrick’s model

8222 Questions – Answered:


What are the issues pertaining to the implementation of e-learning in NARS
organizations?

8223 Process/Product/Technology/Developed:
Instrument for evaluating the effectiveness and practice of elearning
8224 Utility of results obtained so far:
The results showed a very positive aspect of the ecourses which were developed for
agriculture and allied disciplines. The results helped to lay suitable roadmap for elearning
implementation in the future.
820

Publications and Material Development:
(One copy each to be supplied with this proforma)

8231 Research Papers:
8232 Popular Articles:
8233 Reports:
8234 Seminars and Workshops (relevant to the Project) in which the Scientists have
participated:
As a part of the project, participated in the concluding ecourse workshops for the displines
of Veterinary Sceinces (June 2011, Chennai), Dairy Technology (July 2013, October 2013,
January 2014 at Anand and Karnal) and Home Science (September 2013)
825
-

Infrastructural facilities Developed:
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(iii)
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(iv)
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Evaluation of Impact of e-learning use and practice
in selective NARS organizations
As a part of National Agricultural Innovation Project (NAIP), e-courses are developed by
chosen educational institutions of NARS in respective disciplines of agriculture. It has
resulted in a comprehensive e-content repository hosted on ICAR server. Many countries
have got benefited downloading these courses. In India, many universities are adopting
these courses, in their regular UG pedagogy.
Academy has been instrumental in institutionalizing the mode of delivery for these ecourses through open source initiatives in learning management systems and e-teaching
methodologies. As a result, all the courseware in NARS are now brought under uniform
format with regard to the course. As of date, discipline wise number of e-courseware
developed are Veterinary Sciences (69), Fisheries (54), Home Science (85), Dairy
Technology (49), Horticulture (52), Agriculture (50), Agricultural Engineering (64). These
courseware are developed during last 6 years with different years of start. It is important to
review these initiatives, show case their experiences in e-learning practice and
implementation, technological preferences, suggestions for enhancing the effectiveness so
that all future endeavors are well directed and focused.

Methodology
A study is thus envisaged through this project to elicit the responses from different
stakeholders of e-learning practice through a structured evaluation instrument. They are
served to them in different subject matter disciplines which involve site administrators,
course teachers, and undergraduate students who underwent the experience of
implementing/managing, developing and participating in the e-learning initiatives
respectively.
A total of 4 disciplines viz., Home Science, Fisheries,Veterinary Sciences, and Horticulture
were covered. The other disciplines were not considered for the present study as they are
still in the development stage and have come up recently and hence needs some more time
to evolve. The different instruments meant for site administrators, course teachers, and
undergraduate students were administered. Details of number of stakeholders under each
category are given in Table 1
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Table 1: Details Stakeholders
Category
Fisheries
KVAFSU
Administrators
3
Teachers
16
Students
33

Number of responses collected
Veterinary
Home Science
Horticulture
TANUVAS
ANGRAU
UoH, Bagalkot
2
1
1
39
35
25
0
0

1.1 Courseware development on a time scale
KVAFSU started its e-learning activity in 2008-9 itself with creation of 12 course.
TANUVAS though started its first online course in 2009-10, finished more number- 69
courses and the project was completed in June 2012. Another institute, College of Home
Science of ANGRAU joined the project later but their courseware in two years during
2011-13, totalling to a maximum of 81. College of Horticulture of Mudigere campus of
Karnataka started the activity in 2010 and finished the exercise in 2013.

2.Results and Discussion
The data compiled through various instruments was analyzed. Various aspects of the study
are discussed as below

2.1 Stakeholder perspective for amelioration of e-learning practice at
institutional level
Having had sufficient experience in e-learning related activites, all the three major
categories of stakeholders – administrator, teacher and student may have attained few
perspectives which may be taken care in future e-learning endeavours. Some of them are
enlisted in Table 3 across all the disciplines considered for the study. There are some
notable commanalities in the perspectives across disciplines and category of stakeholders
also. Most of the administrators felt the need for training in the area of e-learning and
multimedia and the skill upgradation from time to time. Another major bottleneck which is
perceived to hamper the propagation of e-learning is infrastructure like computer hardware,
suitable software coupled with proper internet connectivity.
Among teachers, better infrastructure, connectivity, content updation and training are
commonly felt needs for promotion of e-learning among the three disciplines. Orientation
to e-learning is also felt as important by faculty of fisheries and home science.
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Table 2 Steps for enhancing e-learning activity from perspective of different
stakeholders
Cate
gory

Fisheries
KVAFSU

Adm
inist
rato
rs

Teac
hers

Stud
ents

Discipline
Veterinary

 Training in multimedia
and subject updation

Propor
tion, %
33

TANUVAS
 Training needs

Home Science
Proporti
on, %
25

 Infrastructural support

11

 Awareness among
teachers

25

 Good network
connectivity

22

 Involving students
in the e-learning
process

12.5

 Budget for continuous
upgradation
 Involving students in the
e-learning process
 Better infrastructure

11

12.5

 Better connectivity
 Training
 Involving students
 Content updation

10.3
3.4
27.5
20.5

 Promoting online
evaluation culture
 Promoting Econtent creation
 Better
infrastructure
 Better connectivity
 Training
 Involving students
 Online evaluation

 Orientation to e-learning

21.1

23
17.2

 Promote Mobile learning

25

 Content packaging
formats (like chapterwise books etc)
 Provision of time for
access of e-learning
courses
 Adding more courses

38

 Relief from other
works
 Control and
monitoring
measures

Content
updation

Budgetary
support

Promoting
online activities
 Connectivity

20

 Content updation

17

ANGRAU
 Promoting online
evaluation culture

Proport
ion, %
33

 Involving students in
the e-learning
process
 Making online
course culture
compulsory among
teachers and students

33

17.8

 Better infrastructure

15.1

10.9
13.7
12.3
4.1

 Better connectivity
 Training
 Content updation
 Online evaluation,
distance and adult
education programs
 Orientation to elearning

12.1
27.2
12.1
12.1

34

25

1.4

34

20.5

17.9
1.4
33
33

21.4

10

2.2 E-resource usage pattern
E-resource usage for course content development across four disciplines is shown in Table
3. In general, all the organisations preferred powerpoint based lesson material for hosting
on the Elearning server. Since MOODLE LMS supports other modes of content, document
downloads, webpages, external links for third party content were also used significantly.
However, all of them have not paid enough importance to Activities like wikis,
assignments, glossaries etc. Interestingly, 56.3 of respondents used discussion fora in their
lesson plan for Fisheries disciplines. Veterinary sciences incorporated good video content
with 23.1 per cent of them having highly used in their lesson contents. Home Science Have
used Elearning software Lectora based content heavily and could successfully integrate
them into MOODLE.
Table 3: Extent of Resources usage for E-learning

Resources

Fisheries

Veterinary

Home Science

Horticulture

KVAFSU

TANUVAS

ANGRAU

UoH, Mudigere

High

Med
ium

Low

High

Mediu
m

Low

High

Mediu
m

Low

High

Mediu
m

Low

37.5

37.5

25.0

53.8

46.2

0.0

74.3

5.71

11.4

77.8

22.2

0.0

37.5

43.8

18.8

30.8

35.9

20.5

45.7

28.6

14.3

77.8

11.1

11.0

25.0

31.3

31.3

5.13

28.2

56.4

25.7

28.6

34.3

11.1

33.3

56.0

6.25

62.5

31.3

23.1

38.5

33.3

5.7

34.3

40.0

0.0

44.4

56.0

Animations

0.0

50.0

37.5

23.1

30.8

41.0

8.6

20.0

48.6

77.8

11.1

11.0

Quizzes

12.5

68.8

12.5

59.0

30.8

2.56

11.4

28.6

28.6

77.8

11.1

11.0

Assignments

37.5

50.0

12.5

25.6

30.8

30.8

17.1

40.0

25.7

0.0

77.8

22.0

Discussion
forum

56.3

12.5

25.0

7.69

35.9

33.3

25.7

40.0

20.0

11.1

33.3

44.0

Glossary

12.5

62.5

12.5

46.2

43.6

7.69

8.57

40.0

34.3

0.0

22.2

67.0

Wiki

0.0

43.8

25.0

0.00

10.3

56.4

11.4

17.1

28.6

11.1

11.1

67.0

Presentations/L
ectora resources
Documents on
pdf or word
format
External links,
internet sources
Videos
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2.4 Student Activities
Ecourses were introduced to some students and not as a regular activity in the beginning.
Their responses were recorded through a structured questionnaire. Students from two
disciplines – Veterinary and Fisheries Sciences were considered for the study. In both the
cases as shown in Fig1 and 2, students were predominantly involved in document or
presentation downloads, accounting for more than 80 percent. More than 40 per cent of
Veterinary Sciences students could take part in activities like Self evaluation tests and
Quizzes. For activity of assignment uploads, Fisheries discipline students have taken more
active part, being 58 %. Other activities include checking grades, discussion fora,
glossaries etc., In general, it is clear that students are yet to take active part in e-learning as
their participation in activities is limited.

Fig.1 Student participation in E-learning Activities (Veterinary Sciences)
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Fig.2 Student participation in E-learning Activities (Fisheries Sciences)

2.5 Performance assessment of students with E-courses
A study was conducted to investigate the effect of e-courses on the performance of
students, in terms of the quantitative measures like marks, for the study e-courses offered
by the college of Home science, Hyderabad were considered. The evaluation criteria is
follows.


Comparative performance of the students (First Year BSc (Home science))in the
subject, “Life Span Development Infancy & Early childhood” which was offered in
e-course mode during the year 2013-14) as against the course “Textile Science &
Care” which was offered in traditional mode.



Comparative performance of the students who undertook the same courses “Life
Span Development Infancy & Early childhood” in e-learning (EL) mode during the
year 2013-14 and same course in traditional (Non EL) mode during the previous
year, 2012-13.
Assumptions:



For comparing the performance of the same student under EL and NonEL mode, it
is assumed that the nature of the content and degree of difficulty in understanding
the subject are similar in both the courses, considered for the comparison.



For comparing the student’s performance in EL and NonEL mode, it is assumed
that the student samples are drawn from the similar population in both the student
batches.
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Methodology:


To assess the student performance, the marks obtained by the student in Midterm
examination (an exam which is mostly of objective type conducted during the midcourse) and final examination (which is a combination of objective and descriptive
type questions), the marks obtained by the students were analysed statistically using
the indicators like standard deviation, mean, average and quartile performance.
Results
The table shows that the averages of course offered under EL mode are better as compared
to that offered under Non EL mode. However there is similar variation in their data as they
have standard deviation in close range.
Parameter EL(M)
NonEL(M) EL(F)
NonEL(F)
Mean
72.25
52.35
61.04
55.13
SD
16.07195
16.56646 18.94739 15.84671
Evaluation of student’s performance in Midterm Examination in EL and Non-EL mode
clearly shows a positive effect. There is considerable improvement in performance for
second and third quartiles. There is lesser improvement in first and last quartiles which
represent students who are the least and highest in academic performance. This may be due
to the fact that students with poor performance may not have conducive conditions to reap
the benefits of learning in EL mode while the Last Quartile who represent brighter students
establish the fact that good students will perform in either mode. But it is noteworthy that
the EL has significantly contributed to the average students who are in second and third
quartiles.
Table 4: Effectiveness of EL in Objective type assessment of students
Quartile group

EL(F)

1
2
3
4

Marks range
35-61
63-76
76-85
85-98

NonEL(F)
mean
48.68
69.84
80.72
89.76

Marks range
19-39
39-52
53-65
65-96

Difference of
means
Mean
31.64
45.72
58.44
73.6

17.04
24.12
22.28
16.16

The scenario has changed in final examination. The difference in EL and NonEL mode is
not so pronounced as seen with Midterm examinations. This may be because of the fact
that Final exam involves descriptive questions which need better writing and
communicative skills. Especially first quartile shows a marginally negative trend. But the
last quartile students showed highest rate of improvement, being 9.96 %. This shows that
the top students can better utilize the EL resources. Interestingly, there is gradual
performance improvement with increasing Quartile group numbers.

Quartile

EL(F)

NonEL(F)

Difference of
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group

means
1
2
3
4

Marks range
16-50
50-65
65.5-77
77-92

Mean
34.54
56.38
70.62
82.62

Marks range
6-50
50-56
57-64.5
65.5-90

Mean
34.78
51.76
61.32
72.66

-0.24
4.62
9.3
9.96

Investigations on Effect of EL on individual student’s performance
Apart from evaluating the students’ performance considering entire batch as a unit, each
individual’s performance was also investigated to understand the influence of E-courses on
them.
From the table 5, 69 per cent of the students showed improved performance in both the
exams in the course which was studied in EL mode. However, a very high proportion of 94
per cent students showed improved performance in the objective type assessment, as
compared to 78 per cent in descriptive type assessment.
Table 5 Overall summary students’ performance (measured in absolute numbers)
S.
no

Parameter
1 Total no of students
No. of students who showed improvement in Midterm and
2 Final in EL based courses
No. of students who showed improvement in Midterm ONLY
3 in EL based courses
No. of students who showed improvement in Final exam
4 ONLY in EL based courses

Quantity
100
69
94
78

The student performances as shown in Figure sums up that there is very high positive
correlation of R2 =0.942 in students’ performance in the objective type assessment. In the
descriptive mode of evaluation, though the correlations are relatively less, the correlation in
the course studied under EL mode is higher being R2 =0.573 as compared to R 2 =0.493 for
course studied under Non EL mode.
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Fig 3 Effect of E-learning on Students’ performance

2.6 Effect of Mode of Learning on student performance in the same
subject
From the previous discussion, it is clearly established that a student had shown improved
performance if supplemented with E-learning resources through e-courses. Since the study
pertained to comparative performance of the same student in two different courses which
are offered in two modes- EL and Non EL mode, another study was taken up where overall
student performance was compared in the same course which was offered in EL and Non
EL mode. This study has made a reasonable assumption that the students considered for
both modes of learning were considered to belong to same population since the students
underwent similar screening process (an entrance examination conducted at a regional
level) to enter into the academic programme.
The effect of EL on student performance as shown in Fig is improved by 14.7 percent in
objective type assessment and 8.4 percent in descriptive assessment. Individual quartilewise performance (As shown in Table also showed a clear improvement in student’s
performance in EL mode.
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Fig 4 Effect of E-Learning on performance in Course
From Table 6, it is evident that EL mode has improved student’s performance in all quartile
groups, suggesting that all groups of students (classified as per their academic
performance) have responded positively to EL intervention. Range of marks in each
quartile also has increased significantly with EL resources. Under the comparison of
objective and descriptive assessments, our earlier finding that EL had improved student
performance in objective assessment was once again proved. As seen from table, extent of
improvement in student’s overall performance in descriptive mode is 8.45 percent as
against 14.66 percent in objective assessment.
Table 6 Quartilewise student performance in a Course under EL and Non EL mode
Course offered in NonEL mode
Mean of
Mean of Midterm
Final
Quartiles
(Objective)
range
(Descriptive) range
1
30.58 13-41
27.33 15-39
2
49.13 41.5-60
48.25 39-55
3
67.07 60-73
59.80 55-63
4
84.89 77-98
76.09 63.5-94
Class
average
57.59
52.59
Course offered in EL mode
Mean of
Mean of Midterm
Final
Quartiles
(Objective)
range
(Descriptive) range
1
48.68 35-61
34.54 16-50
2
69.84 63-76
56.38 50-65
3
80.72 76-85
70.62 65.5-77
4
89.76 85-98
82.62 77-92
Class
average
72.25
61.04
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2.7 E-learning assessment using Kirkpatrick Model for Home Science Course
One of the standard and widely accepted method of assessing the training impact is to
apply Donald Kirkpatrick's model which recommends to test at four levels The four
levels of Kirkpatrick's evaluation model essentially measure


REACTIONS-What they thought and felt about the training



LEARNING-The resulting increase in knowledge or capability

TRANSFER-Extent of behaviour and capability improvement and
implementation/application



RESULTS-The effects on the business or environment resulting from the trainee's
performance



All these measures are recommended for full and meaningful evaluation of learning in
organizations, although their application broadly increases in complexity, and usually cost,
through the levels from level 1-4.
All the four levels were applied for the capacity building of Home Science faculty over a
period of 5 years (2009 to 2014).
As shown in Fig 4, At reaction level, capacity building was offered to the Home Science
faculty who were engaged in NAIP sponsored E-Course development activity. At the end
of the programme trainees were provided regular feedback questionnaire of the Academy.
As a part of evaluating their learnings from the programme, they were assigned the job of
developing model e-courses in LAN environment at the end of the programme. Their
learning was amply demonstrated by 9 ecourses developed at the end of the programme.
This gave the much needed confidence to the course developers/teachers to develop
ecourses on their own. For those who are low on learning curve, they felt that they knew
the way how ecourses were made and how they visualize to get the courses made through
outsourcing.
At Behavior/transfer level, the course developers started developing ecourses required for
the UG curriculum. After the completion of their exercise, they were further evaluated
about their experiences and constraints faced while developing the course, their e-learning
resource preferences, suggestions for organizational interventions for promoting ecourses.
At Results level, the end result of e-learning capacity building is seen in the performance of
end user- Student. Students’ perceptions were also studied about they received the ecourses and a performance assessment in numerical terms was also used as a yard stick to
measure the effectiveness of the programme. The entire model period encompassed 5 years
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of study. Some data collected before start of the project also was used for building and
applying the model for the purpose.

Fig 4 Kirkpatrick’s model of E-Learning training evaluation for Home Science
Course
The results of the model are shown in the Table 6 in the form of a matrix. The model
showcased the entire process of training evaluation and the results at every stage were
highly encouraging. The results level showed that training had succeeded in enhancing the
performance of the entire system where the students are the main target group.
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Table 6 Kirkpatrick’s matrix of E-learning training evaluation
#

Parameter

Findings

1

Reaction

•

2

Learning

•

3

Behavior

•

4

Results

•

General profile of participants
suggests majority are having minimal
IT skills
• High rating(over 4 out of 5) of
programme content, delivery methods,
logistical support
Learning of participants was highly
encouraging as they could develop 9
model ecourses by the end of the
training programme

As a part of the NAIP project on ecourses, all the trainees started
developing the content using the skills
and methodologies acquired during
training programme
• Developed 85 online courses in a
short span of 2 years with faculty
spread across 3 geographically
different locations- Hyderabad,
Dharwad and Pantnagar
• Received support from a software
firm also for the content enrichment
using Lectora
• Teachers response was elicited in a
structured questionairre
Ecourses are used in regular UG
classes from 2013-14 in chosen
subjects
• Students, performance was observed
to be improved in the range of 6-24
percent with ecourses
• Teachers offering in ecourse mode
found better comprehensibility among
students
• Students expressed lot of interest in
accessing e-courses

Remarks

• Training offered in 2009
• Need based as the faculty
have to develop ecourse
content

Trial run of the courses done
by the students in LAN
environment over a training
span of 5 days
Being a team effort over
different areas, PI of the project
had to continuously pursue the
course development process
Ecourses were ready and
upload in central ICAR server
by 2013 March
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3. Conclusions
From the foregone discussion on results, some salient points could be drawn from the
study.
 The ecourse development relied heavily on presentations and their uploads and
hence there is a need to make it more interactive in future efforts of its adoption
 Strengthening Infrastructure to promote e-learning is the key issue. This can be
addressed by bringing all educational organizations in NARS under government
supported initiatives like National Knowledge Network (NKN) for high speed
connectivity
 Capacity development in e-learning activities for both teachers and students is
needed. Future efforts may hinge more on training of trainers and bring more
multiplier effect. At the same time, there has to be commonality in method and
practice of e-learning which is achievable through a guided capacity building
initiatives that may be spearheaded by institutes of repute like NAARM
 e-courses have clearly improved the students performance more in objective type
assessment as compared to descriptive type. This has given high encouragement to
pursue e-learning activities and also reassured the system that our strategy for
implementing e-learning using much debated technologies like open source are
reaching the end user
 E-learning enhances the comprehension of subject as envisaged by Home Science
faculty. Apart from numerical assessment of improved performance of a student,
even the teachers felt that there is perceivable improvement in students’
understanding of the subject. This is another reassuring step for promoting elearning in a big way in future
 Kirkpatrick’s model is applied at four levels for the training evaluation. The training
strategy has been found to perfectly comply with the established models of training
evaluation. It is highly encouraging to see from first level of Reaction to the final
level of Results being successfully applied and positive results emanating from all
levels.

