Journal of Engineering Education Transformations, Volume 34, January 2021, Special issue, elSSN 2394-1707

Assessing the impact of an online training program on research
performance of students and faculty members

Dr. H. T. Jadhav?i, Mr. P. D. Bamane?

!Electrical Engineering Department, Rajarambapu Institute of Technology, Islampur, Sangli, Maharashtra
2Electrical Engineering Department, Rajarambapu Institute of Technology, Islampur, Sangli, Maharashtra

Ihtj@ritinida.edu
2pradip.bamane@ritindia.edu

Abstract: The short term training programs, in
engineering institutes, are planned to provide a platform to
the students, research scholars and faculty members to
help them identify and formulate research problems in
latest technical areas. The training programs, in face-to-
face or online mode, designed for specific fields of
research need to be evaluated to assess whether or not such
programs serve the intended purpose. This study examined
the effectiveness of an online training program in terms of
response of participants to engage in research activities in
the field of application of evolutionary and swarm
intelligence techniques to solve engineering optimization
problems. A total of 643 students (37.3%) and faculty
members  (62.7%) from  different  technical
institutes/universities in India with different engineering
domains completed two one week training programs
through online mode in the month of June 2020 and 301
(46.81%) were followed up through online mode to assess
impact of these programs on improvement in the research
work of participants. The results of the study indicate that
more than 65.2% participants out of 290 successfully
formulated and implemented at least one method of
engineering optimization to solve the research problem in
their area of interest within a period of just one month.
Moreover, the study shows that 16.4 % participants have
their research paper under review process while 18.4%
participants have requested for another training program to
improve their knowledge for better understanding of topics
in the field of engineering optimization. The other findings
suggest that the online training programs for students and
faculty members were useful and the impact on students

and research scholars was significant in improving
knowledge and attitude to learn other methods of
engineering optimization available in literature. The

overall experience is that such online training programs
can be more effective if designed with specific research
problems and by encouraging participants to collaborate
with other participants.
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1. Introduction

The research publications in scientific and scholarly
journals is an important factor which reflects the
involvement of students, research scholars and faculty
members in research activities. The research culture in
universities and institutions in developed countries is very
well established. However, in the developing countries the
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teaching learning process is better organized but the
research culture is not yet well developed barring few top
ranked institutes. Most universities and institutes facilitate
training programs for their employees to upgrade their
domain knowledge or research aptitude.  However,
assessment of effectiveness of such training programs is
not carried out to study the impact of such trainings.
Online training programs have become popular over the
past twenty years due to development in the field of
internet technology and fastest growing sector in the

fieldof higher education and research.

The effectiveness oftraining programsdepends onthe use of
diverse teaching and learning methods (Sarikaya, O 2010).
In general, training programs are evaluated by using
questionnaire or grading performance by the observer
(Hewson, M. G 2001). In some of the
researchinvestigations, the impact of training programs is
evaluated by conducting interviews of participants on one
to one basis.(Musal, B 2002). The researchers are always
in hunt or need the techniques to find the solutions on the
defined problem. One of the solutions for this is the short
or long term training or the workshops. So, undergraduate
and postgraduate students, research scholars and faculty
members from different universities are always in search
of the short term or long term training programs. All may
have very good content knowledge but they always require
skills to do research in their respective area. The short or
long term training program fulfils that need.

A workshop or training program is a step which help
participants who are having research experience or not,
and also who is already doing research or formulating
research problem. The research shows that the training
program provides professional competencies in faculties
(Eckstrom et al. 2006). The research also shows that short
or long term training programs or workshops are most
used medium for professional development. But the
effectiveness of such training programs or workshops is
always a concern (Berbano et al. 2006). Many studies
also stated that these training programs or workshops will
be effective if some of the existing techniques can be used
(Baral et al. 2007) (Houston at al. 2004) (Leslie et al.
2013). It is really difficult to measure the outcome of the
training program or workshops. Most frequent measuring
criteria to check the participant satisfaction is feedback.
Some of the studies developed tools to measure the
effectiveness of these workshops or trainings. But most
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important factor of these tools is resistance from the
participants to participate in the activity (Eckstrom et al.
2006).

Many efforts are taken to investigate effectiveness of
the workshop or training programs research but still this is
not sufficient. So evaluation is an essential process to
check the effectiveness and to assess whether desired
objective of the program is achieved or not after
completion of the workshop or training program. (Musal et
al. 2008) (Morrison 2003) (Durning et al. 2007).

For the evaluation of training program or workshop
many methods have been proposed. Donald Kirkpatrick
model is one pioneer and basic model which serves the
purpose of evaluation (Kirkpatrick & Kirkpatrick 2006).
This model has been in use from last thirty years (Bates
2004).

This model consists of four important levels which
include reaction, learning, behaviour and results. This
model is represented in the Fig. 1. Each level in this model
has an impact on the next level. The first level represents
the feedback of participants who participated in the
workshop or training program. Through this level the
organizer get idea about participant satisfaction level
(Kirkpatrick & Kirkpatrick 2005). Second level is called as
learning level. Through this level organizer can get idea
about to what extent the participant got knowledge, skill
and attitude from the training program or workshop
organized (Knowles et al. 1998; Ehlers &Schneckenberg
2010). Third level is called as behaviour. This level
measures to what extent the behaviour of participantshas
changed after attending the workshop or training program.
Fourth level is called as results. This is very important
level. This level is about outcome of the project
(Kirkpatrick & Kirkpatrick 2007). It has also found that
the evolution model should be developed according to the
need (Fitzpatrick et al. 2004). It should give emphasis to
both the process and result (Musal et al. 2008).

The evaluation method can be considered as ideal if it
is reliable, valid and inexpensive. This study also aims to
examine the effectiveness of an online training program in
terms of response of participants to engage in research
activities in the field of application of evolutionary and
swarm intelligence techniques to solve engineering
optimization problems.

Level 4: Results

Level 3:
Behavior

Level 2:
Learning

Level 1: Reaction

Fig 1: Donald Kirkpatrick model

2. Methods
A. The workshop details:

Two workshops were conducted in the period June
July, 2020. First training program titled, “4th One Week
Short Term Training program on, Implementation of
Advanced Optimization Techniques using MATLAB”
conducted from 1% June to 6" June, 2020 and second
training program titled, “One-Week Online Training
Program on, Implementation of Multi-objective
Optimization Algorithm(NSGA -II) using MATLAB”
conducted from 29" June to 3™ July, 2020. The objective
of the first short term training program were participants
will be able to implement suitable evolutionary
optimization technique to solve problem identified and
participant will able to write MATLAB code of Meta
heuristic technique.

The objectives of the second short term training
program were to help participants understand concept of
Genetic algorithm & NSGA -, to enable participants
implement GA & NSGA - 1l using MATLAB
programming language and to demonstrate the philosophy
of GA & NSGA—II through tutorial.

These two short term training programs were designed
to help researchers to understand different optimization
methods and their applications in engineering. All sessions
in both the short term training program were supported by
tutorial and lab for programming work. These two short
term training programs were open for undergraduate, post
graduate, research scholar faculty members and industry
personal. The objectives of this research work is to assess
the impact of these workshop on the improvement of
research aptitude among participants

B. Evaluation tools

The four levels Kirkpatrick model is used to evaluate
the training program. It is evaluated on the front of
formative and summative evaluation. The formative
evaluation used to find effectiveness of the program. It
includes identifying the strength and weakness,
organization of training program, content quality, delivery
and interaction between resource person and participants.
The summative evaluation used to evaluate the impact of
training program on the participant. It includes evaluation
of whether participant get the knowledge, skills and also
whether improved his behaviour to produce the research
publication or not.

C. Data collection

For evaluation purpose data is collected. To collect
data the quantitative and qualitative methods are used. For
both the workshop four evolution tools were used. It
includes entry test (test prior to start of short term training),
feedback during each session, overall feedback of
workshop, exit test (test after completion of short term
training) and feedback after one month (after completion
of training) to check the behavioural change. These five
tools are used for formative and summative evaluation.
The tools such as entry test, exit test and feedback after
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one month are used for summative evaluation. The tools
such as feedback during each session and overall feedback
of workshop are used for formative evaluation. The entry
test and exit test are developed based on the objectives of
the respective short term training program.

3. Result and discussion

A total of 643 students (37.3%) and faculty members
(62.7%) from different technical institutes/universities in
India with different engineering domains completed two
one week training programs through online mode in the
month of June 2020 and 301 (46.81%) were followed up
through online mode to assess impact of these programs on
improvement in the research work of participants.

Table 1: Tools used for evalution of training program

ﬁ;' Tool used Scale/score
1 | Entry Quiz Average score: 28.12 out of
50
2 | Overall Feedback | Average score:; 4.37 out of 5
about the training
program
3 | Exit Quiz Average score: 37.69 out of
50
4 | Feedback after one | The questionnaire and its
month respective  responses  are
mentioned in the Fig. 3to
Fig. 17.

The domains of these 301 responses are shown in
Fig.3.These training programs were related to engineering
problems so all the participant were from engineering
domain only. Since the aim of this training program was to
inculcate the research aptitude in the participants.
Therefore prior to the training program the optimization
related papers were distributed with the participants. The
purpose behind giving these papers was participants can
see the formulation and solve the problem mentioned in
the paper by using the techniques discussed in the training.
This is also seen through the satisfaction score obtained in
training programs for overall feedback. The satisfaction
score is given in the Fig. 2. The average satisfaction score
obtained is 4.37. The satisfaction score range is form 1 to 5,
where 1 represents worst and 5 represents excellent.
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Fig 2: Satisfaction score

To check whether behaviour of participant is changed
or not feedback after one month was taken. The Fig. 3 to
Fig. 15 gives idea about the behavioural change. There
were two workshop organized and out of the 301 students
170 attended first training program and 98 attended second
one, 55 attended both. This information is given Fig. 3.

Fig. 4 shows that the current status of participants.
Out of 301, 71 were undergraduate students, 33 post
graduate students, 71 research scholars, 146 faculty
members, 1 MBBS doctor and 1 Electrical Engineer
trainee.

Civil 21 (10.3%)
Electrical
Electronics 23 (7 6%)
Computer 74 (8%)
Mechanical
Chemical 6 (2%)
Aeronautical ll—4 (1.3%)
Automobile -3
Instrumentation i—2
B2

|

113 (37.5%)

77 (25.6%)

Agricultural Engineering

Production Engineering

IMathematics

Dactor

Aerospace

Instrumentation

Agricultural engineering

Instrumentation Engineering

Electronics and
Communication Engineeri

Soil and water conservation

engineering

Automobile

Production
0 25 50 75 100

Fig3: Participant domain

Under graduate student 71(23.6%)

Postgraduate student 33 (11%)
Research scholar 71(23.6%)
Faculty
Doctor 11(0.3%)
Electrical Engineer Trainee 1(0.3%)

0 50 100 150

Fig 4: Participant status

JEET

146 (48.5%)



Journal of Engineering Education Transformations, Volume 34, January 2021, Special issue, eISSN 2394-1707

Implementation of Advanced
Optimizatio.

Implementation of Multi-objective |

98 (32.6%
Optim... ¢ )

Both workshop attended 55 (18.3%)

Not attended

Fig 5: Workshop to which you enrolled (June/July 2020).

The training programs organized were related to the
optimization technique. The outcome of the program can be
measurable only if participant able to find research problem
in the field of optimizationand also able to formulate the
optimization problem. So to check whether the participant
really identified the problem and formulated the
same,questionnaire was added in the feedback form. The
result shows that 81.7% participants could identify the
research problem and 39.2% could able formulate the same
also. The results are shown in Fig. 6 and Fig. 7 respectively.

To check whether the behaviour of participant is
changed or not, aquestionnaire was also added such as
“After attending the workshop, have you started working on
the research problem, you identified?”. The result shows
that around 65.4% started their research work. The result is
shown in Fig. 8

Whether the workshop you have enrolled helped you to identify the suitable research
problem in your research domain.

301 responses

@ Yes
@® No
Actually i m doing Course work
@ No, but it helped me to understand ba.
@ | got better understanding of GA
@ Mot yet, But there are existing proble....
® Abit
@ This program has helped me to under_

13V

Fig 6: Whether the workshop you have enrolled helped you to identify the
suitable research problem in your research domain

After attending this workshop, have you farmulated your research problem?

301 responses

® ves
® o

No. | am working en problem already ..
@ Helped in enhancing my knowledge
@ | am just learning
@ Doing Coursework
@ Mo, | was looking only for basics of op. .
@ | started applications of GA to Civil En. .

73Y

Fig 7: After attending this workshop, have you formulated your research
problem?
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After attending the the workshop, have you started working on the research problem, you
identified?

301 responses

@ Yes
@ No
Yes, helped other students
@ | am just leamning these techniques
@ Already working my topic
@ still studying
@ | am trying to use the optimization tec..
@ Going on

uw2w

Fig 8: After attending the workshop, have you started working on the
research problem, you identified?

The questionnaire was added in the feedback form to
check whether participant submitted the research work for
publication. The result shows that around 11.6% could able
to do that. The result is shown in the Fig. 9.

Have you submitted any research paper to the refereed journal after attending the workshop
based on learning during workshop?

301 responses

@ ves
@ No

Yes, but workshop did not help for this
@ Not now
@ Upto now... | did not write any paper, |
@ Not yet submitted any paper. | will defi.
@ still | am working on it
@ vill

mn2w

Fig 9: Have you submitted any research paper to the refereed journal after
attending the workshop based on learning during workshop?

To check whether the paper submitted is under revision or
rejected or under review process questionnaire was added.
The result shows that 16.6% under revision and 16.6% were
under review process. The result is shown in the Fig. 10.

Current status of your research paper that you have submitted after attending the
workshop.

301 responses

@ Under review
@ Under revision

Under revision but workshop has to d_.
@ Mot submitted
@ No
@ Accepted but workshop has to do noth
@ Accepted with miner changes

®NA

AGER

Fig 10: Current status of your research paper that you have submitted after
attending the workshop.
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To check whether this training program made any
improvement in  the research work of the
participant,questionnaire was also added. The result shows
that 63.5% participants feel training program improved the
quality of their research work after attending the program
and this is shown in Fig. 11.

If you are already working in the field of optimization, due you think this workshop helped
you to improve the quality of research in your research domain?

301 responses

@ Yes
® N
Question Not Applicable to me

@ | am in plan to extend my research in
this domain

@ | am not in this field but it really helped
me to understand the basics

@ Right now, not working on optimization
field

@ not working on it

Fig 5: If you are already working in the field of optimization, due you think
this workshop helped you to improve the quality of research in your
research domain?

Some specific questionnaire was added to check the
behavioural change in the undergraduate, research scholar
and faculty members. The result shows that 32.6%
undergraduates feel research aptitude is embedded after
attending the programs and it is shown in Fig. 12. To
check whether research scholar formulated and solve the
optimization problem after attending the training programs
questionnaire was added. The result shows that 46.8%
research scholar feel they could able formulate and solve
the research problem after attending the training programs.
This result is shown in Fig. 13

If you are under graduate student, then do you feel research aptitude is now embedded in
you after attending this workshop

301 responses

@ ves
@ No
Not applicable
@ Not UG Student
@ | am faculty
@ Faculty
@ Faculty
@ | am pursuing my PhD

8% / 326%

- 4

Fig 6: If you are under graduate student, then do you feel research aptitude
is now embedded in you after attending this workshop

If you are research scholar, then do you feel this workshop helped you to find the researc

problem and able to solve it after attending this workshop.

301 responses

@ Yes
@ No
Not applicable
@ I'm a student
@ | am faculty
@ et not fried
@ Faculty
@ The workshop has helped

B

iR 4

Fig 7: If you are research scholar, then do you feel this workshop helped
you to find the research problem and able to solve it after attending this
workshop.

tote
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Also to check whether the training program made any
difference between faculty members, the questionnaire
was also added. They are basically two cases. One the
faculty member doing research in the field of optimization
and second one is faculty who is not doing research in the
field of optimization. So to check this different question
were added in the feedback form. The Fig. 14 and Fig. 15
show the result for these two cases. According to result it
is found that 55.8% faculty members who are doing
research work in the same field feel the training program
give insight in the optimization field. This result is shown
in Fig. 15. 45.2% faculty members whose research domain
are different but after attending the training program feels
they got insight in the optimization domain. This result is
shown in Fig. 15.

If you are faculty and doing the research in the filed of optimization then do you really feel
this workshops had given more insight in to the field of optimization to do future research

work.

301 responses

@ Yes
@ No
Not applicable
® I'm a student
@ May be
@ Actually I'm a student
@ Not working in this field
@ Polytechnic faculty
@ Nil

N

Fig 8: If you are faculty and doing the research in the field of optimization
then do you really feel this workshops had given more insight in to the field
of optimization to do future research work.

If you are faculty and not doing research work in the filed of optimization then do you really
feel this workshops had given enough insight in to the field of optimization to do research
work in the field of optimization.

301 responses

@ ves
@ No
Not applicable
@ I'm a student
@ Doing work on optimization
@ Now I'm student

Fig 9: If you are faculty and not doing research work in the field of
optimization then do you really feel this workshops had given enough
insight in to the field of optimization to do research work in the field of
optimization.

One more important purpose of this workshop was to
utilize the lockdown period effectively. In view of this
training program was developed and because of that the
objective of the training program was to cultivate research
aptitude.

One more advantage of the optimization domain is
that they can publish work with or without experiment
base. So to check whether these two training program
serves the purpose or not questionnaire was also added.
The result shows that 77.1% participants feel that this
training program was good idea to utilize lock down
period for research work based on optimization method
since it doesn’t require laboratory facility. This result is
shown in Fig. 16.
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Do you think that such workshops can be good idea to utilize lock down period for research
work based on optimization methods since it does not require Laboratory facilities and yet
we can doe research work for publication in journals ?

301 responses

®ves

@ No
Not sure
@ Greatidea
/ @ Other

Fig 10: Do you think that such workshops can be good idea to utilize lock
down period for research work based on optimization methods since it does
not require Laboratory facilities and yet we can do research work for
publication in journals ?

Recommendation of the training program to others is also
reflects the satisfaction level of the participants. So to
check that questionnaire was added. The result shows that
48.5% participant feel that the recorded videos of the
training program can be share with their friends or
colleagues. This result is shown in the Fig. 17.

Did you share the recorded video links with others to help them learn more about MATLA

implementation of Optimization Methods?

307 responses

@ ez
@ No

Shared with students
@ Other

Fig 11: Did you share the recorded video links with others to help them
learn more about MATLAB implementation of Optimization Methods?

4. Conclusions

The short term training programs are planned to provide a
platform to the students, research scholars and faculty
members to help them identify and formulate research
problems in latest technical areas. But main concern of this
training program is to evaluate and to assess whether or
not such programs serve the intended purpose.

This paper presents and studies the effectiveness of
an online training program in terms of response of
participants to engage in research activities in the field of
application of evolutionary and swarm intelligence
techniques to solve engineering optimization problems.

The results of the study indicate, 65.4% participants
able to formulate and implement engineering optimization
problem in the period of one month after completion of
training program. The result also indicates that 11.6%
submitted their research work and out of that 16.6%
researcher’s paper are under review now.

The result also shows that the training program
helped students, research scholars and faculty members to
do research work in the field of optimization. The overall
experience is that such online training programs can be
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more effective if designed with specific research objective
and with proper plan.

The result presented in this research paper are based
the data collected after one month of the completion of the
training program. However the study shows that 32.6 %
student participants feels that the research aptitude is
embedded after attending the training program. Moreover,
the 46.8 % research scholar could successfully able to
formulate the research problem in the field of optimization
after attending the training program. Hence it is likely that
these participants will successfully complete the research
work in future.
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