
  The Kalpana Project
Joyful Learning through Exploration and Play

  Project Overview

The Kalpana Project aims to make learning fun and joyful in the areas of computer 
programming, thinking skills, math, and science, with the eventual goal of improving 
learning outcomes at schools in the scholastic areas of math and science. 

Concept based math and science learning lie at the core of any child’s education. But, 
even as more children are getting enrolled in our schools, learning outcomes in these 
subjects are not keeping pace. There are various reasons for this - lack of effective 
in-service teacher training being one of them. Technology can help, but then there is the 
challenge of how to effectively embed it in the classroom without diluting the role and 
sanctity of the teacher. This project seeks to address these issues and fill the learning 
outcomes gap by effectively harnessing the learning potential in every child on the one 
hand, and providing helpful teaching-learning material to teachers on the other. 

The project employs an innovative open-source software application called Kojo 
(www.kogics.net/kojo) to enable school children to learn effectively in the 
above-mentioned areas/subjects through exploration, discovery, play, and creation. 

Kojo has been developed by Lalit Pant, a core member of the project team, and is being 
used worldwide. The development of Kojo has received funding support from Lund 
University (located in Sweden), and Typesafe (a cutting-edge software startup based in 
Switzerland and the USA, which employs some of the best computer scientists and 
software engineers in the world). Kojo continues to be developed by a worldwide team 
of volunteers led by Lalit. This includes meritorious international students as part of the 
Google Summer of Code project (www.scala-lang.org/gsoc2013). Within India, Kojo has 
been successfully trialed in the school systems at the Him Jyoti School, Dehradun and 
Rishi Valley School, Bangalore. A number of NGOs have shown keen interest in adopting 
Kojo for their children.

The Project is being delivered by an NGO called REACHA (www.reacha.org). REACHA has 
expertise in the domain of education and child development, including areas like child 
centric Project Based Learning (PBL), Curriculum mapping, and connecting the classroom
to the real world. This expertise has been acquired over a period of two decades of 
project work in India - led by Nikhil Pant, Head, Child & Youth HRD Division, REACHA. 
During this period, the NGO has worked closely with the CBSE and School systems in the 
country and has played a meaningful role in the rollout of the CCE (Continuous & 
Comprehensive Evaluation) system of child assessment under the RTE Act 2009. It has 
also been engaged with the CBSE in developing teacher training material as well as in 
conducting teacher trainings and workshops. Nikhil, a core member of the project team, 
has also played an important role in delivering and shaping CSR projects over the years in
these areas of education. 
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  The Team

The Project team is led by:

Lalit Pant (Founder, Kogics, and Member, REACHA)

Lalit is a Codecrafter, Software Architect, and Teacher based out of 
Dehradun, India. He spends his work/hobby time enjoying teaching 
Computer Programming and Math to school-children, writing Ebooks, and 
developing Educational Software. Lalit has worked as a professional 

programmer for over 16 years - in roles all the way from Junior Programmer to CTO - 
designing and developing software for companies in the United States, Europe, and 
India. He has also written articles for popular programming magazines like Dr. Dobbs 
Journal and Java Report. He has several Patents pending against his name (although he is
not too proud of that fact, given his Open Source leanings!). His current software-related 
areas of interest are: Interactive Tools and Games in Education, Programming Languages,
Genetic Algorithms, Concurrency, Distributed Computing, and Artificial Intelligence. 

Lalit is a graduate of IIT Kanpur. He has a postgraduate degree from IIT Delhi. He did his 
schooling at La-Martiniere, Lucknow.

Nikhil Pant (Head, Child & Youth HRD Division, REACHA)

Nikhil is also Chief Programme Officer, National Foundation for CSR 
(NFCSR) at the IICA (www.iica.in), Ministry of Corporate Affairs, GoI. He has 
over 20 years’ experience in the development sector - as Founder member
of the NGO REACHA (since 1992; www.reacha.org);  as a CSR professional 

and trainer engaged in conceptualising, designing, leading, implementing, monitoring 
and assessing community based development projects at the regional and national level;
as a school teacher (teaching math and science to children below Class X for over 12 
years); as a student’s counsellor, teacher trainer, author and a national level squash 
player/coach. During this time he has worked extensively on child and youth 
development. A B.E in Civil Engineering from NIT, Allahabad, Nikhil took to community 
development just after college in 1991. He has worked closely with national institutions 
like CBSE (education and child development through Project Based Learning), corporate 
houses like the Tata’s (CSR projects for REACHA) and Mahindra & Mahindra (as Principal 
Consultant, Tech Mahindra Foundation - for supporting sustainable grassroots’ 
community development CSR initiatives in partnership and consultation with NGOs and 
the beneficiaries).  A more detailed profile of Nikhil is available at: 
www.linkedin.com/in/maitreya4all
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  The Technology

The project is powered by Kojo, an open-source, software-based, Learning Environment 
for children. Kojo runs on Linux, Windows, and the Mac. 

What Children Learn within Kojo

• Computer Programming. 

• Analytical, Systematic, Inductive,
Deductive, and Creative Thinking.

• Math and Science.

• Art and Music.

• Computer and Internet Literacy.

How Children Learn within Kojo

By playing with computer programs, and creating drawings, animations, and games. This 
learning is based on the following ideas:

• Children learn by doing, in
environments that provide constructive
feedback, and encourage mindful
trial-and-error.

• Children learn effectively when they
can relate to what they are learning.

• Self-directed learning, in the form of
play, is very powerful.

• Feelings of joy and accomplishment strongly support the learning experience.

Kojo Features

• A productive, fun, and friendly graphical environment - where computer 
programming is used to explore and play with Math, Art, Music, Animations, and
Games.

• A point-and-click visual programming facility to make it easy to get started, with 
full support for text based programming for more advanced usage.

• Turtle graphics, for an intuitive beginning.

• Sprite animation.

• Pictures, which take turtle graphics to the next level, to create rich shapes that 
can be used in animations and games.

• Stories, to author creative works - using programs, text, images, sound, and 
music.

• Support for the composition and playing of computer generated music, and for 
MP3 music playback.
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• A virtual Math Lab with good support for both Algebra and Geometry. 

• Powerful support (based on Stories) for authoring rich, interactive learning 
material.

• A modern, powerful, programming language called Scala to work with. You begin 
with a very small and simple subset of Scala, and progress to the level of Scala 
proficiency that you care to reach.

• Features like syntax highlighting, code completion, and code templates to make 
computer programming friendlier.

• Multi-language capability. English and Swedish are supported, with more to 
follow.

How Kojo fits the Bill!

Kojo adds value to the process of implementation of the RTE Act 2009 in a number of 
ways. Some of these are listed below: 

• Kojo has support for English and Swedish, and can easily be extended to support 
Hindi and other Indian regional languages. This is a crucial capability, which 
allows the child to learn in his/her mother tongue.

• It can be introduced to school teachers and children as part of CCE – Continuous 
& Comprehensive Evaluation – both under Scholastic as well as Co-Scholastic 
areas.

• It increases analytical and logical thinking in children, and lays the groundwork 
for better understanding of math and science.

• It helps children to go beyond text books, an important suggestion under the RTE 
Act 2009. In this manner, it facilitates a process of connecting the classroom to 
the real world. Children can make simple projects using Kojo that can easily help 
them design spaces, objects etc from their daily lives. For example, a group of 
children could design an Activity Center Building within the school campus using 
the Geometric programming facility in Kojo.

• It adds value to the Computer, Math & Science curriculum by embedding Activity 
Based Learning (ABL) as part of the teaching-learning process.

• It encourages children to work in teams as they apply math to solve interesting 
problems.

• It encourages a fun way of learning, which is a genuine pull factor for today’s 
schools. Kojo's programming and storytelling facilities help children and teachers 
engage meaningfully, in a fun context, as part of the schooling process.

• It facilitates rich outcomes. Each Kojo activity can lead to multiple learning 
outcomes. Some of these are quantifiable, and are listed in every chapter/activity
of the Kojo Learning Material, while many depend on the 
interpretations/inferences that teachers or children derive based on their 
respective creative potential. Kojo also assists the enhancement of this potential 
– both in teachers and children – by providing an e-canvas where the human 
brain is given an opportunity to learn through exploration, discovery, and 
trial-and-error.

• It allows children can learn at their own pace. Early/fast learners get the 
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opportunity to become teacher assistants, thus becoming part of a unique 
Leadership Programme within the classroom. This adds to the Life Skills that a 
child must acquire through a conscientious schooling system.

• Kojo has an important role to play in strengthening thinking skills if it is 
appropriately taught to children during after school support classes. This is 
especially relevant to underprivileged children who have been mainstreamed into
formal schools but are unable to keep pace with other more fortunate learners in 
their class.

Kojo around the world

Kojo is a mature learning environment that is garnering interest and being used 
worldwide. Please visit http://wiki.kogics.net/kojo-world for more information.

  Project Kalpana: Funded Pilot

This section provides information on a funded pilot to roll the Kalpana project more 
effectively into the school system in India - in sync with the Academic Year that children 
study through. This will be an R&D and Extension/Implementation pilot project at NGO 
Schools in the Delhi-NCR Region, which will take the programme to the children there.

The funded pilot will also refine the TLM (Teaching Learning Material) already developed 
and trialed around the world over the last 3 years. As the roll-out happens in 
consultation with the NGO functionaries/teachers, further development of the TLM will 
be done based on feedback from both teachers and children. 

The primary goals of the funded pilot project are:

• To use Kojo for creating an environment in schools for developing a scientific 
temper in children - as part of the mandate to improve the quality of 
teaching-learning, as prescribed in the RTE Act 2009.

• To determine how to optimally embed Kojo in the school time table (Scholastic 
and/or Co-scholastic areas under Continuous & Comprehensive Evaluation - CCE) 
in due consultation with teachers and the school administrators.

• To creatively and actively engage children during Kojo classes under the expert 
supervision of Kojo Trainers, who will work in close collaboration with computer, 
math and science teachers from the school.

• To monitor the normal classroom learning performance of students who use Kojo
regularly against their own past performance and against the performance of 
other children who have not been exposed to Kojo. For this, relevant baseline 
and endline assessments will be designed and implemented by Kojo Trainers.

• To develop the Level 1 (Class 6) teaching-learning material (lessons and lesson 
plans) based on the Kojo Level 1 e-Book being widely used around the world. The 
goals of this material are:

• to enable kids to learn computer programming.

• to help them to think inductively and deductively.

• to help them to think analytically and systematically.
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• to help them to think creatively.

• to enable them to apply math and science to the real world.

• To develop a Teachers Manual based on classroom experience of delivering the 
lesson plans derived out of the Kojo Level 1 e-Book, feedback from children and 
school teachers, and the overall performance of these children in school.

• To translate Kojo and the Level 1 learning material into Hindi, and do classroom 
trials.

• To develop interactive teaching material (math stories) to complement classroom 
teaching-learning of math. This will be taken up over a period of time.

• To initiate a Student Leadership Programme as part of Kojo delivery. This will 
facilitate the development of useful Life Skills in children across the entire range 
of learning abilities. 

• To organize Teacher Workshops – for community outreach, and to further 
improve learning outcomes for children based on teacher feedback.

• To engage Parents meaningfully in this process.

• To define parameters to diligently document the assessment of  every child and 
to share this with teachers - for suitable incorporation/grading as per the CCE 
Report Card.

The pilot is proposed to be scaled up over the next 3-5 years, keeping in mind the RTE 
Act 2009 requirements on academics, with the following:

◦ Development of different levels of TLM and associated assessment tools.

◦ Development of Teacher Training Manuals/Modules and associated 
deliverables.

◦ Partnership with schools/School systems/NGOs etc for sharing with teachers 
and children.

◦ Evolving a model of sustainability so that the programme can function as a 
Social Business Project with minimal grant support.

In order to initiate this pilot, REACHA seeks grant support from donor agencies whose 
mandate aligns with the objectives stated in this Concept Note. 

Continued ...
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  Selected Testimonials

“At Lund University we have used Kojo intensively since 2011 and Kojo has grown into a strategic 
platform at our Science Center of Faculty of Engineering, LTH, where we reach out to our future 
engineering students by increasing kids’ interests in technology. Thousands of kids visit our Science 
Center each year and discover the joy of programming through Kojo and Scala. Kojo is easy to use for 
curious, young learners, while providing the power and elegance of a modern, type-safe 
programming language. We will continue to contribute to Kojo and further develop its native 
language support for programming in Swedish.”  

- Professor Bjorn Regnell, Vice Dean of Research, Faculty of Engineering, LTH, Lund University 
(http://www.lunduniversity.lu.se/), Sweden

“The Kojo Learning Environment has truly provided immense scope for the all round mental 
development of our 11 year old daughter - it has sharpened her creative and analytical acumen while 
enhancing her scientific temper at the same time. Maths has traditionally been a weak point for 
students, especially for girls and our daughter is not an exception. But working with Kojo has really 
helped her grasp the basics of mathematical concepts as it is based on self - learning modules, 
something that Kojo has amazingly been able to incorporate in its design.”

- Vishal Anand, Parent, Dehradun 

“My kids love Kojo and have been using/playing it frequently in their free time.  They love the ability 
to create pretty pictures using simple commands and I like the fact that they learn logical thinking, 
programming (and some geometry) in their playtime. My 12 year old used it recently to try out some 
designs for her Art class, created scripts to produce music, and used the Math-tools in Kojo to plot 
line intersections.  Kojo was intuitive enough that my younger one was already scripting pictures with 
it at age 7.  She recently created a complex design which she presented to her class in school as part 
of show and tell.  I recommend it to all my friends.”

- V. Kohli, Parent, Dallas, Texas (USA) 

“I used the Kojo programming environment to introduce some concepts in programming to students 
in Grade XI at Rishi Valley School. These students had learnt Java as their first programming language 
in the BlueJ environment in grades IX and X. They used the online SimplyScala tutorial to quickly 
pickup the syntax and get used to the environment. I believe this tutorial is now integrated in Kojo! 
The examples that come with Kojo serve as a convenient way of showing its capabilities and also 
inspire students to write their own programs. Once they got the hang of turtle movements, they were
able to make a program to draw the Sierpinski's Triangle.
Using operations on Lists they were able to write various algorithms for sorting (QuickSort, 
InsertionSort, Mergesort) and contrast the functional approach with the imperative approach they'd 
learnt in Java. Here Scalatest's integration with Kojo was very useful - it  allowed them to efficiently 
test their programs on different inputs. Scala's minimal and clean syntax allowed for more concise 
and expressive code and Kojo's ease of use allowed them to get rapid feedback on their programs.
We had plans to have them show some mathematical concepts using interactive stories in Kojo but 
alas, the constraints of the syllabus forced us to move back to Java in the latter half of the term. 

I highly recommend Kojo as an environment for children to learn programming and mathematics.”

- Saurabh Kapoor, Computer Teacher, Rishi Valley School, Bangalore
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“Kojo is a great tool for learning programming because it combines a real language, Scala, with a 
simple, fast way to see results in the form of graphics. It’s a natural way to teach loops, functions, 
conditionals and variables. My students have learned a lot about programming while having a lot of 
fun, and I’ve barely scratched the surface of what Kojo can do”.

- Dave Briccetti, teacher and software developer, Dave Briccetti Software LLC 
and College for Kids at Diablo Valley College, Pleasant Hill, California, USA

  Contact Information 

For connecting, you may write to nikhil@reacha.org 

Document Version: 16 April, 2013

The latest version of this document is available at: wiki.kogics.net/project-kalpana
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