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Better utilization of electricity

Analyzing the Problem statement

Problem Statement:

To design a system to help children (from age 6 to 12 years) to 

understand better utilization of electricity in India.

The problem statement can be divided into 3 section for better 

understanding:

1. Understanding the psychology/capabilities of children within the 

age group of 6-12 years in Indian geography.  

2. Educating children with the concept of electricity and power cuts.

3. Educating children with better utilization of electricity - concept 

of misuse & methods of saving.

Understanding 

children

Educating about 

electricity

Educating saving 

methods

INNOVATION / SOLUTION
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Better utilization of electricity

Design Thinking Process

Empathize

Define

Ideate

Prototype

Test

Learning about the psychology/capabilities of 

children within the age group of 6-12 in Indian 

geography.  

Construct Point of view based on the needs of 

the children. 

Brainstorm and come up with creative 

solutions. 

Build representation of the Ideas.

Test Protypes on audience.
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Empathize

Learning about the psychology/capabilities of children 

within the age group of 6-12 in Indian geography.  
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Empathize

Exploring Problem statement

Educating children with the concept of electricity and power-

cuts.
A system which help children to understand better utilization of electricity 

will be only successful if they know about the concept of electricity, its 

working, power-cuts and its impact on life.

After educating the children with electricity and its concept, they can easily 

relate it when it comes to the utilization part.

Educating children with better utilization of electricity - concept 

of misuse & methods of saving 
Better utilization of electricity can be divided into two part:

1. Concept of Misuse

When an individual don’t need an appliance, but still leaves it on which result 

in wastage of electricity

2. Method of Savings.

Different behavior changes that can be made to avoid the misuse of 

electricity.

Understanding the psychology/capabilities of children within 

the age group of 6-12 in Indian geography.
Capabilities a child posses is different. It depend upon the school, 

background, social condition, hereditary factors, living style and even location 

of home. But there are certain capacities which all children from 6-12 year 

have. 

Considering a large geography like India, the psychology of a child varies with 

region. Eg. Children in Kerala has a different thought process when compare 

with the children from Kashmir or Sikkim.

The society has a huge impact on the behavior.

1

2

3
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Understanding Audience

Children in India

According to Census of 2011, there are 472 million children in 

India under 18 years. Of which 73% (344 million) children live in 

Rural areas.

Indian Population  Census (2011)

Age group of Indian Children

http://www.censusindia.gov.in/2011-Common/CensusData2011.html
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Understanding Audience

Children in India

Some of the Insights obtained are:

1. 1 in 4 children of school-going age is out of school in our 

country – 99 million children in total have dropped out of 

school (Census 2011)

2. Out of every 100 children, only 32 children finish their school 

education age-appropriately (District Information System for 

Education (DISE) 2014-15)

3. Only 2% of the schools offer complete school education from 

Class 1 to Class 12 (District Information System for Education 

(DISE) 2014-15)

Age group VS Gender of India’s Children
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Understanding Audience

Analysing the Data

Total Number of Children in India

06-10 year of Age children

28%   - 132.16 Million

52%  |  48%

472 Million

Children from Rural Areas

73%
Children from Urban Areas

27%

11-15 year of Age children

27%  - 127.44 Million

11-12 year of Age children*

5.4%  - 25.48 Million

*By taking 25%

06-12 year of Age children

33.4%   - 157.64 Million

Male    Female 

81.6M | 76M
73%  |  27%

Rural     Urban

115.0M | 42.3M

A

B

A+B
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Combining child data with households having electricity

Combine Data

In a Geographically large, developing country like India, the 

households having electricity varies from region to region. Urban 

areas like Delhi have 99.8% of household electrification whereas 

Bihar got only 58.6% household electriffication.

Average Percentage of household having electricity in India 2017

88.2%

Highest electrification state 2017

Goa – 99.8%

Lowest electrification state 2017

Bihar – 58.6%

06-12 year of Age children in India

33.4%   - 157.64 Million

06-12 year of Age children having electricity in their Household.

88.2 % of 33.4% - 139 Million

Target audience of this system

139 Million

Rural: 73%  | Urban: 27%
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Understanding Indian children

Rural India

73% of the audience of our system lives in Rural region of India. Hence 

the success of this system mainly depend on the how we caters the 

need of the children in rural regions of India.

Better understanding and empathy can be used to find the psychology 

and capabilities of these children. Rural areas are distinct and less 

influenced from the urban life style and culture. Many rural areas have 

an agricultural economy with occasional handloom, mining and natural 

resource characteristics. 

1 in 4 children of school-going age is out of school in our 

country – 99 million children in total have dropped out of 

school.

(Census 2011)

50 million homes in rural areas in darkness. And the rest of the rural 

households has limited usage- Time restriction of usage, frequent 

power cuts, power theft. 

But looking in another perspective, there are many progress happening. 

Digital India scheme has penetrated into Rural India through schools 

and NGOs.  Important of education is spreading like a light wave. It is 

an exciting time for digital learning in India. Especially for rural school 

education, as the acceptance of digital learning is growing at great 

pace.

Considering the rural environment, and respecting the situation & 

complexities faced by government schools, customisable digital 

solutions has to be designed and developed which enable children from 

rural India to break open doors of knowledge & information like the 

children from urban areas.

For example: Organisation like iDream provide educational tablets 

which bring great digital value to government schools and can best 

engage our rural children to compete with their urban counterpart.

https://www.bloomberg.com/news/features/2017-01-24/living-in-the-dark-240-million-indians-have-no-electricity
http://www.idreameducation.org/tablab
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Understanding Indian children

Urban India

In urban India, factors like expansion of education, urbanization, 

exposure to mass media have contributed significantly to changes 

in the perceived value of children. Family planning programs has 

made family into shorter with a maximum of two children. 

Introduction of Digital media has elevated the knowledge level to 

a great leap. Wide usage of Games, Social media, YouTube has 

widen the knowledge and soft skill of the children in urban region. 

They are able to digest complicated concept with these interactive 

learning methods. Along with that, exploration in Internet has 

widen the self learning capabilities.

Though India is still a very traditional society in many ways, 

advancement in science and technology has contributed to shift in 

the emotional values without much change in traditional values. 

Children in Urban India are wired. They are tech savvy 

and are capable to operate smartphone without any 

guidance.
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Understanding electricity-children interaction

Electricity consumption points

Direct consumption of electricity for a child is less compared with 

an adult. By listing down the daily activities of a child, we can find 

out his/her energy consumption by understanding interactions 

with electricity.

1. Brushing*

2. Shower*

3. Toilet*

4. Lighting

5. Heater

6. Air conditioning

7. Fan

8. TV

9. Computer/Laptop

10. Mobile Charging

1. Electric Chimney

2. Refrigerator

3. Lift

4. Kitchen Appliance

5. Water pump

6. Microwave oven

7. Water purifier

8. Electric Cooker

9. Electric Stove

*Water consumption which result in electricity use.

Direct Interaction

In-Direct Interaction
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Understanding the Psychology/Capabilities of children

7 Learning Styles

1. Visual

These people prefer to use pictures, images, diagrams, colors, and 

mind maps.

2. Physical

These are the “learn by doing” people that use their body to assist in 

their learning. Drawing diagrams, using physical objects, or role 

playing are all strategies of the Physical learner.

3. Aural

People who prefer using sound (obviously), rhythms, music, 

recordings, clever rhymes, and so on.

4. Verbal

The verbal learner is someone who prefers using words, both in 

speech and in writing to assist in their learning. They make the most 

of word based techniques, scripting, and reading content aloud.

5. Logical

The people who prefer using logic, reasoning, and “systems” to 

explain or understand concepts. They aim to understand the reasons 

behind the learning, and have a good ability to understand the 

bigger picture.

6. Social

These people are the ones who enjoy learning in groups or with 

other people, and aim to work with others as much as possible.

7. Solitary

The solitary learner prefers to learn alone and through self-study.

Every children learn differently and over years researchers have 

found out these styles and classified into 7 categories.

Learning is a complicated concept and is unique for each individual 

as they belong to one category or multiple learning style.



14www.abinjoe.com

Understanding the Psychology/Capabilities of children

Designing for Children
Design for children is different as children expects a wide range of 

Interactive features & novelty.  

Some of the guidelines required for the design activity which 

involves children are provide below. These guidelines were created 

after understanding the Jacob Nielson’s Teenage Usability Research.

1. Need Motivation

While using a system, a child has specific goal in mind (even if it is 

unimportant for an adult). Hence they need the system that is easy 

to use and let that goal accomplish in short time.

2. Stick to Plain Talk- Language

Children don’t like to read a lot. Hence write less and write well. 

Always consider the end-user as impatient.

3. Avoid Boring Content

Many times children complain about the system to be boring. Dull 

content make it difficult to concentrate. System must be clear and 

clutter free.

4. Gain Trust

Facilitate sharing but don’t force it to children. Provide a sense of 

feeling that they can control how they share and what they share.

5. Interact

System must interact with the child’s instruction. Games, Quiz 

forums, ranking systems, competition, 3D- interface are more 

successful with children due to these reasons.

Theses system must maintain consistency in interaction and elevate 

the level of challenge. Otherwise the Child will soon see the gap, re-

evaluate and lose the initial interest.

6. Reward mechanism

Every child loves encouragements. While designing for children, 

most designers use reward system approach. A child can be easily 

encouraged using reward system. Receiving a small reward for a task 

performed encourages child to take up the next task.

But finding the proper reward is very important. Money, share and 

bonus will not work with children. But imaginary candy, gems, points 

and golden stars will.

https://www.nngroup.com/articles/usability-of-websites-for-teenagers/
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Better utilization of electricity

User Research-Interview

Interview is better way to understand the hopes, desires, 

and aspirations of the users, in our case 6-12 year old 

children.

A total of 8 children's were interviewed during this process.

Some of the interview were conducted directly with the child, 

while others were through their parents. Insights obtained were 

carefully analysed. 

Their emotions and experience were recorded. These 

interview were performed in their environment. 

For this Project, considering the timeline of 1 week, user research is 

conducted on children (6-12 year old) living near my 

neighbourhood- Ernakulam District, Kerala. This neighbourhood is 

in semi-Urban with good financial and living standard. 

Hence the research output only reflect a small percentage of actual 

output. (In Ideal case, research must be conducted across 29 states 

& 7 UT).

Disclaimer

Some of the question prepared are:

1. How old are you?

2. Which class are you studying?

3. Do you know about electricity?

4. Do you know about electricity saving methods

5. Do you study electricity in school? Which class? 

6. Can you recollect some of the learning? 

7. How teacher taught it? Your experience?

8. Have you learned about misuse and saving electricity?

9. Have you applied any method of saving electricity in your life?
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Better utilization of electricity

Research Findings

Research findings are gathered and turned into Insights

Some of these Insights are:

1. At Class 4 (~child age :9 year) child learn about the  basics 

of conservation of electricity without understanding the 

science behind electricity.

2. Concept of electricity is first introduced in ICSE/CBSE in 

Class 7(~child age :11 year).

3. Learning is primary focused on making circuit board. The 

basic principal is missing.

4. Concept of Voltage, current, power & resistance are 

introduced later at Class 9 (~child age: 13 year)

5. Children find it difficult to remember electricity concept.

6. Projects are assigned to make electric circuit as an activity. 

Usually an Led is lighted using battery.

7. Children are unaware with the Misuse of electricity.

8. Children forget and failed to apply the saving method of 

electricity in their life. 
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Define

Construct Point of view based on the needs of the 

children. 
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Defining the Users

Persona
User persona is a representation of the goals and behaviour of a 

group of users. Here personas are created from data collected 

from interviews with the users. 

Hence 4 personas are created-2 each from rural & urban India

Juvin Anthraper

Age: 6

Place: Ernakulam, Kerala.

Class: 1

A few words about Juvin:

• Loves Mobile

• Spend 1hrs+ on his father’s mobile to play Games.

• Likes to watch cartoon.

• No knowledge on electricity.

• No knowledge on Savings method.

Knowledge on electricity.

Urban India

Persona 1



19www.abinjoe.com

Defining the Users

Persona

Kumkum Sa

Age: 10

Place: Hanle, Jammu Kashmir

Class: 5

A few words about Kumkum:

• Loves trekking

• Electricity is limited in her home. Available only 1hr daily.

• Likes to study under solar lamp provided by local government.

• No knowledge on electricity.

• No knowledge on Savings method.

Knowledge on electricity.

Rural India

John Peter

Age: 12

Place: Kakkanad, Kerala

Class: 7

A few words about John:

• Loves YouTube Children

• Enjoy uninterrupted supply of electricity. Inverter is present at his home

• Likes to Physics.

• Has studied about electricity on class.

• Learned about electricity saving methods 3 years before. 

• Hasn’t applied these methods in daily life.

Knowledge on electricity.

Urban India

Persona 2

Persona 3
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Defining the Users

Persona

Ram Singh

Age: 11

Place: Krishnapur, UP

Class: 6

A few words about Ram:

• Loves to walk around village.

• Electricity is limited in his home. Available only 10hr daily. Frequent power cuts

• Likes to become an electrical engineer.

• Basic knowledge on electricity shared by this brother in law.

• No knowledge on Savings method.

Knowledge on electricity.

Rural India

Persona 4
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Defining the Problem Statement.

User Journey

Our problem statement is ‘To design a system to help children (from 

age 6 to 12 years) to understand better utilization of electricity in 

India’ can be divided into two.

1. Educating children with the concept of electricity and power 

cuts.

2. Educating children with better utilization of electricity - concept 

of misuse & methods of saving.

Only the children having the knowledge of electricity and power-cuts 

can be educated with the awareness of misuse and method of 

saving. Better utilization of electricity is possible only if user(children) 

knows about the science behind electricity and its important.

Educate about electricity

Educate about Power cuts

Learn the concept of misuse

Learn the methods of saving

Better Utilization of 

electricity

“I now know what is 

electricity”

“I now know why 

power cuts occurs”

“I now know how I 

misused electricity”

“I now know how I 

can change my 

behaviour/habits to 

conserve electricity”
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Ideate

Brainstorm and come up with creative solutions. 
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Ideas

Brainstorming
Outputs from Empathize and Define stage were used in 

Brainstorming. Main focus of Brainstorming session is to rectify the 

pain points surfaced during the user research as well as to come up 

with value added feature which elevate the user experience.

In the 7 Learning Style, the best style to Educate children about electricity 

is by Visual followed by Physical learning style.

Educate about electricity Educate about Power cuts

Visual Learning Style

Visual Media

Illustrated

Pictures

via school

text books

Picture Book.

In Rural areas of India, where the availability 

of digital technology is limited, concepts of 

electricity and power-cuts can be taught 

using Illustrated Books. (Similar to this one 

created by Garima Joshi).

These illustrations can be incorporated in the 

science text books of the children.

YouTube & Videos

Videos act as a primary source of information and 

learning. Using animation videos or real life 

experimenting videos (like Bill Nye- the science 

guy) can help the children to understand the 

concepts clearly and easily.

It also make learning more fun.

Best solution for Rural India

1

Learn the methods of saving Learn the concept of misuse

Better Utilization of Electricity

https://www.behance.net/gallery/59247263/ELECTRICITY-CONSERVATION-FOR-CHILDREN
https://www.youtube.com/watch?v=ywHcssUjXD0&t=123s
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Ideas

Brainstorming

Physical Learning Style

Interactive 

Learning

DIY Projects

Monitored by 

school

Basic circuit making

These activities makes the concept fixed on 

the memory for long duration. Project 

activities can be performed by groups or as 

individual.

It also bring a sense of joy and satisfaction 

for children. Experience obtained during 

theses activities can help them grow.

Interacting with Digital Touchpoints

Interactive features helps children to make their 

mark on internet and express themselves in 

various ways. This method challenges users as 

level go up, making it more exciting.

Some of them are:

• Online quizzes

• Forms for providing feedback or asking 

questions

• Online Puzzles ( eg.: Balance)

• Interactive Games 

Best solution for Rural India

2

Educate about electricity Educate about Power cuts

Learn the methods of saving Learn the concept of misuse

Better Utilization of Electricity

https://play.google.com/store/apps/details?id=no.statnett.balanse
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Ideas

Result of Brainstorming
Some of the Ideas from Brainstorming are:

1. Digital Interactive Games
• Can be puzzle

• Online quiz

• Activity Games -Electrifying a City/Village type of game.

2. Illustrator Picture Book
Picture book which helps children to know the basic of 

electricity, power-cuts, misuse and methods to save.

• Very colourful.

• Should have a Theme – like a super hero or main character 

assisting in learning process

• Should has a nice storyboard.

• Must be Interesting.

• Can be easily integrated to school text book, in future.

3. Use of Smart Band
Comparing physical energy burned in terms of electricity 

parameter. Help to make children understand the effort of 

electricity generation. More possibilities can be explored once 

the device is paired with the Mobile App.

4. Smart Monitoring Device.
Smart device, monitors the electricity consumption and it 

should create an emotional behaviour in the children.

It should warn children when the electricity utilizing level is 

increased, and reward when the level decreases.

Design of this system should be Intuitive.

Considering the time duration for the whole assignment (1 week), only one Idea 

can be taken to next stage. And that is:

Design of Smart Monitoring Device which can trigger a behaviour 

change in children, when it comes to utilization of Electricity
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Better utilization of electricity

Smart Monitor Device

From the research it is found that children are not all interests in number, 

charts and graphs. Even though child understand the figures and variation 

of figures, children failed to understand difference and impact between 

100W & 15KW energy consumption.

As described in Designing for Children, Language used by children consist 

of pictures and symbols. Number and Text confuses children. Hence in the 

design of this system, Number and units can be eliminated.

But how we can design a system which display electricity 

utilization without Numbers and Units?

Answer is simple. By representing emotions.

If you have observed children, then you can find out that children tries to 

copy the emotional behaviour of an adult using their face expressions. If you 

are smiling, it will trigger an emotional response on the child which will 

result in a smiling, and vice versa.

Study conducted by Cornell University, suggest the same. Smiling is the 

considered as the most nonverbal signal used in communication among 

humans (even in animals).

Hence we can utilize this non-Verbal communication technique to our 

design.  These emotional communication method are considered to be one 

of the greatest gestures. Not only smiling, frowning/angry and neutral face 

(which I believe comes from Mona Lisa painting, ha..ha..) also has a deep 

impact on our brain.

Hence we can change a emotional behaviour of child by 

providing a suitable Non-verbal communication*. 

* Parents does this all the time. A children can find his/her parents approval/disapproval just by 

understanding the emotion of their face.

https://pdfs.semanticscholar.org/bad0/fb1225b8e4b98ffbb89ca45488a9aa5fd4a5.pdf
https://blog.bufferapp.com/the-science-of-smiling-a-guide-to-humans-most-powerful-gesture
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Proposed Idea- Smart Monitor Device

Introducing Emoji

Emoji can say more with less. It has the capabilities to boost the 

experience of the system. Especially if the audience is children who 

don’t like to read.

Emoji was named the word of year by Oxford Dictionary in 2015 and has 

own movie made. Emoji has captured our digital world.

According to Neuroscience, the same part in our brain 

lights up when we look a smiley emoji as we look at a 

real life human face.

In the proposed design, our system display emoji faces depending upon the 

measured electricity consumption.

Consumption Low Consumption Normal Consumption High

Great energy savings.

Message to child: Keep it up.

Energy savings reduce.

Message to child: Look out.

Energy consumption is likely to 

exceed normal.

Message to child: Adopt saving 

method

Energy consumption exceeded 

normal usage.

Message to child: Switch off 

unwanted appliances

Positive Neutral Negative

Hence our system (device) should be smart enough to fix energy consumption 

levels. For this, system should use intelligence to analyse the history and learn 

the user behaviour. 

https://en.oxforddictionaries.com/word-of-the-year/word-of-the-year-2015
https://www.imdb.com/title/tt4877122/
https://www.tandfonline.com/doi/abs/10.1080/17470919.2013.873737?journalCode=psns20#.VLadY2TF871
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Prototype

Build representation of the Ideas.
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Proposed Idea- Smart Monitor Device

3 Levels of consumption

Emoticon represent all the 3 levels 

of Electricity consumption

3 Levels

But good design should go into the details. It should display the 

increase in consumption along with the levels.

Consumption Low Consumption Normal Consumption High

Very High Consumption

High Consumption

Consumption

Moving to High state

Consumption moved to 

Normal state

Very Low 

Consumption

Energy saving 

is reduced.

120ْ
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Proposed Idea- Smart Monitor Device

Rough Sketch
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Proposed Idea- Smart Monitor Device

Wireframe

Emoticon

2 3

1

4

Emoticon space1

Led light used to display 

electricity consumption intensity
2

High density plastic casing 

for protection
3

Connection wire to the 

source (circuit board)
4

2

Working

Smart monitor device is connected to the switch box 

supply of the appliance through wire. It is fixed using 

double side tape on the wall near switch box.

Device can be switched into Sleep-mode by tapping on the surface of the device. 

Device automatically wakeup with the help of motion sensors.  Pairing with Mobile 

app is also provided

• The energy consumption is monitored by the device. An Intelligence 

system in the device analyse the data and study the user behaviour.

• Using these data, energy consumption is dividend into 3 Levels- Positive, 

Neutral & Negative. Appropriate emoticon are assigned to each levels. 

• Led lights placed around the emoticon depict the growth of electricity 

consumption.

• Motion and IR sensors track human presence. Appliances are turned-off 

when unattended. 
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Proposed Idea- Smart Monitor Device

Visual design

Outer cover made of hard 

plastic for protection

LED Emoji which change with 

the electricity consumption

Led light which depict the growth 

of electricity consumption.

Cable connect the device 

with the supply of the 

switch board.

Device Dimension

Length* Height : 5.5cm*5.5cm

Thickness: 1cm

5.5cm

IR and motion 

sensors
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Proposed Idea- Smart Monitor Device

Visual design- 3 Levels
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Proposed Idea- Smart Monitor Device

States Explained

Low electricity consumption

Normal electricity consumption

Exceed electricity consumption

Emotional of Child

Very Happy

Action of Child

• Will adopt energy saving method to 

maintain consumption in ‘Green’.

Emotional of Child

Normal Emotion

Action of Child

• Will check for energy saving method by 

reducing the consumption.

• Will adopt methods to prevent 

consumption to turn ‘Red’. 

Emotional of Child

Unhappy

Action of Child

• Will check for energy consumption 

appliances.

• Turn off less priority appliances.
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Proposed Idea- Smart Monitor Device

Mock-up
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Test

Test Protypes on audience.



37www.abinjoe.com

User Testing on Prototype

Test Result

Testing was conducted on 6 Children. They were tested on the High fidelity 

design (Visual design). 

Results:

• Easily understand the concept without much explanation.

• Liked the Happy face (smiley) and prefer to stick to the Positive 

behaviour emoji.
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