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1. INTRODUCTION
“Always listen to children... they might have ideas we 've never
thought of.” - Alexander G. Bell.

Creativity among children is almost inborn; every child is
creative, and degrees may vary, but not the basic manifestation
(Piaget, 1950; Bruner, 2004). Child is a part of society, and
society is expecting form teachers to promote originality,
creativity, and innovative spirit amongst this generation to
inculcate skills such as design mindset, computational thinking,
adaptive learning, physical computing, etc. (NITI AAYOG,

2019). NITI AAYOG’s operation manual on ATAL
TINKERING LAB says that Children are natural tinkerers and
have a unique approach to problems. We want our next
generation to be more sensitive to the problems faced by not just
them and their families or neighbours, but also other socially
disadvantaged sections of society. So, the schools should give
enjoyable work to the students, and it can be done through
projects. Projects are given to students to create a pool of talent
that is future-ready, by providing opportunities for working
outside the classroom, to get them to think out of the box, using
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hands-on experimentation and collaboration with the latest
technology.

Need of the Study

The 21 century has become the knowledge era, and knowledge
is giving the foundation to the sustainable development of
society. So, it has become the duty of schools to give the
opportunities to the next generation learners to do something;
projects like do-it-yourself (DIY). Teachers should encourage
and motivate students to become solution providers and get
engaged in self-learning that will not only lead to the
development of higher-order thinking skills, but may eventually
lead to discoveries, innovations, and inventions.

So, it was expected to find the next generation of learners, who
are interested in learning about STEAM, and facilitate them in
the ATAL Tinkering Lab’s environment. As a facilitator, we
provided opportunities for learning to the interested students.

2. OBJECTIVES

The objectives of the study were as follows:

1. To provide the STEAM-based training to interested students
in ATAL Tinkering Lab.

2. To evaluate the effectiveness of STEAM-based training
provided to interested students in ATAL Tinkering Lab.

MIXED METHOD
APPROACH

1. Survey method 2.
Experimental
method

3. To collect the innovative ideas from selected secondary
school students.

4. To develop the working models on STEAM-based
innovative ideas.

3. METHODOLOGY

A mixed-method approach was used for conducting this study.
The researcher used the Survey method for selecting the sample
and the Experimental method for conducting the remaining
research. A mixed-method approach was used as shown in the
following Figure 1.

Mixed-method approach

Population and sample of the study

The study population consisted of secondary school students
attending Annasaheb Kalyani Vidyalaya in Satara. The sample for
the study was selected with the help of the quota sampling
technique. Purposefully, we circulated the Interest Inventory on
Science, Technology, Engineering, Art, and Mathematics (II-
STEAM) to 50 students from 5™ to 9% standard students (10 from
each standard) to find interest in STEAM. And from these
students, only 20 (n=20) students were selected for the training
with the help of [I-STEAM. To interpret the raw data, an analysis
was done using percentages.

Fig. 1: Mixed-method approach

Tools used for the study

1) Interest Inventory on Science, Technology, Engineering,
Art, and Mathematics (II-STEAM)

The concept strongly affects an individual’s affective functioning
with respect to learning (Bandura, 1997; Hidi, 1990; Kim, 2005).
For this research, we used an interest inventory developed by the
researchers on a five-point Likert scale.

II-STEAM was sent to two Ph. D.-degree-awarded assistant
professors of the College of Education for the content validity.

Before the remark of two assistant professors, there were 15
statements in the interest inventory, and as per their remark, only
10 statements were kept in the final inventory. Five factors were
kept in mind to form the inventory: 1) Science, 2) Technology, 3)
Engineering, 4) Art 5) Mathematics. The interest inventory
instrument was named as [Inferest Inventory on Science,
Technology, Engineering, Art, and Mathematics (II-STEAM).

Factors considered for inventory

Table 1: Factors considered for inventory

Sr. no.
Science
Technology
Engineering
Art
Mathematics
Total statements

NA RN -

Statements related to

Total statements
2

N NN N

—_
(=]

214 © 2024 Dr. Dhananjay S. Kachave. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International

License (CC BY NC ND). https://creativecommons.org/licenses/by/4.0/



https://creativecommons.org/licenses/by/4.0/

Int. Jr. of Contemp. Res. in Multi.

Volume 3 Issue 6 [Nov- Dec] Year 2024

Procedure of the research

The research has gone through different stages, and the stages are shown in the following Figure 2.

The stages of research

Select the

Stage 1 Sample

Stage 2 Training to

Stage 3 training

Idea
Competition

selected sample

Effectiveness of

Sample selected
through II STEAM

Training by IIT experts

Data collected through

Opinionaire

Tranformation of ideas

into models

Fig 2: The stages of research

A) STAGE-1

On a particular day, we took 50 printouts of the Interest
Inventory on Science, Technology, Engineering, Art, and
Mathematics (II-STEAM). Quota sampling technique was
used by us for selecting the sample for the study. Later on, we
circulated an interest inventory to 50 students from 5 to 9%

Marking scheme for responses of interest inventory

standard (10 from each standard). After collecting filled II-
STEAM from students, the received data was tabulated in an

Excel sheet, and a scheme of marking was used as per the
following Table No.02.

Table 2: marking scheme for responses of interest inventory

Sr. No. Response type

T AF NI
%)
<)
=
a
.
=i
a
w

Marking scheme for responses
5

—_— N W A

As per the marking scheme (Table 2) first 20 highest students were selected for further research and training (Table 3).

The range of marks of students

Table 3: Range of marks of students

Sr. No. Range of marks Number of students % of students
1 41to0 50 12 24
2 31040 14 28
3 211030 13 26
4 11to 20 8 16
5 0to 10 3 6
All students 50 100%
B) STAGE-2

After selecting the sample, as per the objective we organized
a training session of five hours daily for a week, for the
students in ATAL Tinkering Lab with the help of Experts
from IIT, Powai (Mumbai). These hands-on training sessions
covered the basic concepts of STEAM education. In these

training sessions, the students were introduced to Ideation,
Design thinking, Computational thinking, and Physical
computing with the following content-based module shown
in Table No.04.
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Content-based training is provided to students.

Table 4: Content-based training provided to students

SN B RN -

C) STAGE-3

On the last day of training, an opinionnaire with 5 points; a
developed Likert scale, was given to students to evaluate the
effectiveness of the provided training. This questionnaire
consisted of 6 statements related to the training module, and

Informative Session on Innovations ,Invention,s and STEAM
Introductory session on electronic equipment/devices, Sensors, etc.
Practical-based session on Arduino
Orientation session on coding
Practical Session on —3D Printing
Illustrative session on Ideation, Design Thinking, Computational Thinking, and Physical Computing.

4 were general perceptions about training. The responses
were collected as 1) Poor, 2) Fair, 3) Good, 4) Very good, 5)
Excellent. There were 10 statements in the Opinionnaire, and
for the responses following marking scheme was used given
in Table No. 05.

Marking scheme for responses of opinionnaire

Table 5: Marking scheme for responses of opinionnaire

Sr. No. Response type Marking scheme of responses
1 Excellent 5
2 Very good 4
3 Good 3
4 Fair 2
5 Poor 1

The marking scheme for responses was used as Poor=1, Two ideas for developing working models were as follows: 1)
Fair=2, Good=3, Very good=4, and Excellent=5. After the ULTRA SPECS AND SHOES FOR BLIND, ii) SMART
collection of all the questionnaires, the data were tabulated in DUSTBIN.

MS Excel, and an analysis was done.

4. RESULTS

The training was provided to interested students in a week with
introducing STEAM-based basic concepts. At the end of the
training, the responses about the training were collected with the
collect need-based innovative ideas for solving local issues help of an Opinionnaire. The responses collected through the
and problems. Out of 16 listed ideas from the idea Opinionnaire were analysed and presented in the following Table
competition, the best 5 ideas were preferred by the 06.

participants. Later on, participants finalized

D) STAGE 4
Transformation of ideas into two working models.
After the training, we conducted an idea competition to

Points covered to evaluate the training through an opinionnaire

Table 6: Points covered to evaluate the training through the questionnaire

Statement Number of responses & % of responses
R Marking scheme of responses : 2 o Y J
£ P @) () (%) (%) (%)
. . . . 0 . o o 11
1 Informative Session on Innovations, Inventions, and STEAM (0%) 0 (0%) 3 (15%) 6 (30%) (55%)
2 Introductory session on electronic equipment/devices, Sensors, etc. 0(0%) 0 (0%) 3 (15%) 5 (25%) ( 6})%/)
0
3 Practical-based session on Arduino 0(0%) 0(0%) 4 (20%) 6 (30%) ( 52)8%))
4 Orientation session on coding 0 (0%) a (f% ) 5 (25%) 5 (25%) 8 (40%)
5 Practical Session on —3D Printing 0(0%) 1(5%) 4 (20%) 7 (35%) 8 (40%)
Illustrative session on Ideation, Design Thinking, Computational o 2 o o o
J Thinking, and Physical Computing. ) (10%) S (15%) D) Ve
7 Opportunities provided in Hands—on Training 0(0%)  0(0%) 4 (20%) 9 (45%) 7 (35%)
8 Adequacy of equipment provided 0(0%) 1(5%) 5 (25%) 6 (30%) 8 (40%)
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9 Guidance of External Mentors 0(0%) 0 (0%) 3 (15%) 5(25%) (63)34)
10 Effectiveness of Overall Training 0(0%) 0 (0%) 3 (15%) 4 (20%) (615:7”4)
0 37 61 96
o, o,
Overall responses & % of responses ©0%) 6 (3%) (18.5%) (30.5%) (48%)

Overall responses of students about the training sessions are
shown in the above table. The above table shows that 48%
students say that the training was excellent, 61% say that the
training was very good, 18.5% say that the training was good,

Points covered in the questionnaire to evaluate the training.

3% say that the training was fair, and no one says that the
training was poor. The profile of points covered in
Opinionnaire to evaluate the training is shown in the
following Graph No.01.

POINTS COVERED T6 EVALUATE THE TRAINNING THROUGH OPINIGNNAIRE

mSoriesl  mSeries2  mSeres3  mSoriesd  mSeriess

P s “‘_‘g&“* Qﬂmﬁif\«m T e - =T T
=T T e T o e - s ‘d}é@ = =
e S P = P -
P N o =5 & S

Graph 1: Points covered in the questionnaire to evaluate the training

Series-1: Poor, Series-2: Fair, Series-3: Good, Series-4: Very good, Series-5: Excellent

In the training session, the students were told to observe their
surroundings and identify the problems, and list them.
Students listed 16 ideas at the end of the training day. In these
16 ideas, we gave the chance of choice to all students to note
the best five ideas to work on in the upcoming days. There
was no time-bounding criterion to form the innovative
models from given ideas. There was our limit of resources, so

Nominations for innovative ideas by participant students

we all resolved to work only on two models. As per the
nominations received from students, we selected to work on
two innovative models. In the next few days (nearly in one
month), both groups worked in the ATAL Tinkering Lab in
their leisure time to develop innovative models. The
following table no. 07 shows the nominations for innovative
ideas.

Table 7: Nominations for innovative ideas by participant students

Sr. No. Innovative IDEAS of students Number of nominations of students for ideas
Alcohol Detect 3
[ 2 ] Alert System for Drowsy Drivers 4
Alert System for farmers to protect domestic animals from wild animals 5
[ 4 | A device to separate ripe fruits 10
[ 5 | Smart Dustbin 15
[ 6 | Labors Trolley 10
Smart Wash Basin 5
“ Domestic non-electric vehicle washer 2
[ 9 | An easy technology for accurate decision-making in Kabaddi 2
“ Home Automation 2
[ 11 | Digital Truck 4
| 12 | Modified Broom with Dust Collector 5
Ultra Specs and Shoes for the Blind 21"
[ 14 | Cloth folding machine 7
“ Dust-free duster and quick finger duster for whiteboards 3
[ 16 | A harmful Insect and animal catcher 3
100

" The two best ideas selected to work on developing the models
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Profile of nominations received for innovative models

Number of nominations of students to ideas
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Graph 2: Profile of nominations received for innovative models

Two working innovative models, 1) ultra specs and shoes for
the blind, 2) smart dustbin, were developed by both the A and

B groups of the students. The development of two working
innovative models is the major productivity of the study.

Images
1. Ultra specs and shoes for the blind,

2. Our permanent blind student, Miss. Piyusha Bhosale is using ‘ultra specs and shoes’ as the model.

3. Smart Dustbin
4. Smart Dustbin
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APPENDICES
Appendix- A
Marathi version of the Interest Inventory on Science, Technology, Engineering, Art and Mathematics (II-STEAM)

l INVENATORY ON SCIENCE, TECHNOLOGY, ENGINEERING, ARTS, MATHEMATICS (I—STEAM)‘I
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Appendix- B
Marathi version of Opinionnaire
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Appendix- B_01
Group- A: Students' list

Sr. No. Name of the Student STD

1 Miss. Ira Vikrant Mandape VI

2 Miss. Riya Sitaram Ravool VI

3 Mst. Pranav Rajendra Kale VII

4 Mst. Parth Rohit Barge Vil

5 Miss. Tanaya Krushanat Patil VII

6 Miss. Ishwari Hemant Ithape VIII

7 Mst. Atharv Navnath Jagdale VIII

8 Mst. Shubham Milind Khade VIII

9 Mst. Suyog Sanjay Gosavi X

10 Mst. Nlranjan Sandip Pawar X

Appendix- B_02
Group- B: Students' list
Sr. No. Name of the Student STD

1 Mst. Piyush Nilesh Gadhave VI
2 Mst. Shriram Amol Bodhe VI
3 Miss. Sifa Chand Shaikh Vil
4 Mst. Sarthak Ramchandra Jadhav Vil
5 Mst. Shreyas Subhash Buwa Vil
6 Miss. Anjali Maruti Mohite VIII
7 Mst. Adityaraj Bramhdev Waghmode VIII
8 Miss. Sayali Sanjay Nikam IX
9 Mst. Omkar Ajitkumar Phadtare X
10 Miss. Vaishnavi Vikas Karape IX

Appendix-C_01
Some photos from training sessions
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