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In this issue:
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· An Update from Umesh from Umesh Nagarkatte.
· Teaching Science in a More  Interesting Way from Dr. Rami Kallir and Ms. Maya Kallir-Meyrav
· And Finally… from Alan

                        News of Mike Round from Cal Halliburton
Dear TACTics Audience,

Many of you know Mike Round.  He was formerly the USA Director of TOCfE.  Mike has been an enthusiastic supporter and practitioner of the TOC thinking processes. He uses them constantly in his daily life.  Mike is a professional actuary who helps insurance companies determine the price and cost of their products.  He loves to play with mathematics and TOC.  In 2008 Mike became a Kansas, USA version of Montaigne and embarked on a year of daily writing.  He wrote every day resulting in more than 2000 pages of work and several brief books many of which incorporate the tools of TOC.  He has begun again in 2010 with daily writing that may include a thought of the day, a cloud of the day, and a logical haiku of the day.  March is scheduled as "limerick" month, a limerick a day about a topic understood via the thinking processes.  April is "effect-cause-effect" month, and May will (tentatively) be "intentions and inventions".  Suggestions are welcome and you can reach him at: round12345@aol.com 

Mike is extending his use of clouds and logical structures in a way that is both thought provoking and sometimes unorthodox—the better to help us all grow in our use of the thinking processes.  The great thing about Mike’s writing is that all of it is on his web site.  You can read Mike’s daily work at: http://www.rationalsys.com/2010home.html Please go and visit I think you’ll enjoy Mike’s inquiring style and the variety of topics he pursues.  –Cal Halliburton

An Update from Umesh
From Umesh Nagarkatte
Hi Alan,
    I have been elected as the Chair to serve Darius' (Darius Movasseghi) remaining term - the Spring 2010 semester.  He resigned because of poor health at the end of December 2009.

  You might remember in Seattle, WA and Leon, Mexico both of us had made presentations regarding implementing TOC in the mathematics department of Medgar Evers College, CUNY, Brooklyn.  By considering all issues - students', faculty's and chair's issues.  We had developed a document - Departmental Guidelines from the prerequisite tree and action plan.  To a large extent we have been following it from 2002 and have developed a learning environment where students and faculty work together with one goal - student success.   In 2007, the Middle States Accreditation Team visiting Medgar Evers College made a note of this environment in the final presentation.
    
  From now, I will use the Departmental Guidelines as my daily reference and facilitate the activities of the department with a revisit to the guidelines as a first order of business.  I want to follow Darius' footsteps in managing the department where people work as a unit.

  Nancy Oley and I have developed a textbook - Theory of Constraints and Thinking Process Skills in Academia for college level audiences.  I am in the process of entering editorial corrections.  My student Victor Nwaokwu, a computer science major, is doing research with me on the project - TOC website for academics on MEC portal.

With best regards to TOC for Education family, 

Umesh
Teaching Science in a More Interesting Way
Combining T.O.C principals When Learning Science

By  Dr. Rami Kallir  and   Ms. Maya Kallir-Meyrav

A few years ago I began teaching science as an extra-curriculum activity at one of the schools. My students – picked out by the teachers – were all high achievers in the subject of science.


First, I met the parents in order to present them with the program they were meant to be a part of. The beginning of the meeting seemed promising: I introduced myself, told them of my broad experience with gifted and talented children, and of the science-learning-programs I've developed.


The parents showed interest, but before I had finished, they started raising some questions that were troubling them:

? How can you teach science when you're not a qualified science teacher?

? How can you teach it when the school isn't equipped with laboratories?

? Why aren't the science studies in the curriculum enough?


I promised to answer everything later in the meeting, and in the meantime asked them to tell me a little about their children: what are they interested in? Have they ever been interested in science outside the school's program?


One of the parents said: "my son was never interested in science. In fact he hates science classes. If he could avoid them he would."  Other parents agreed: "the children are bored," they said, "under challenged," "the formulas and terms scare them."


Since then I've had many conversations with pupils and teachers along the years. Similar things were said, indicating this wasn't a rare, onetime phenomenon. 


The studies are boring, irrelevant to students' lives. They did say they enjoy making experiments, but these rarely take place, and are always followed by a tedious lab-report.


In this article I will try to answer the following questions:

If and how is it possible to make studying more interesting?

How can school successfully compete with the colorful, dynamic, vivid world the children get to by screens of T.V. and computer?


During the past ten years we have been developing unique science learning programs that emphasize related studying: science studies will be taught in relation to other studies, and be as relevant as possible to the children's lives.


Thus, stories from the bible, the Greek mythology, historical events and so on are presented to the children from the scientific point of view.


For example:

· Yocheved considers specific gravity and uses water-proof materials when forming a basket for her baby Moses to float down the Nile.

· David fights Goliath using a smooth round stone, so its friction with the air is minimal.

· Icarus loses his wings in when the heat of the sun melts the wax that holds his wings' feathers together.

The programs we've developed unfold problem solving processes. This learning strategy puts the students in an unfamiliar situation, so they are compelled to look for solutions for a problem, examine and explore the solution, and conclude which is the most suitable one.

The problem solving strategy is designed so:

1. The learning instigator is the problem faced by the students.

2. The problem is defined to be vague – so it contains as little information as possible.

3. The teacher functions as a guide of coach.

We believe that in order to teach science more efficiently, science classes must turn into an enjoyable, fascinating, inspiring, creative, thought-provoking learning experience.


In our view, if a picture is worth a thousand words, then an experience is worth a thousand pictures. Just like one cannot learn how to ride a bike, fly, cook or master a language without actual practice, one cannot be taught science without actively experiencing it.


In developing "Active Science" we used the T.O.C (-Theory of Constraints). T.O.C is Dr. Eliyahu M. Goldratt's Theory of Constraints. It's a management philosophy aimed to improve performances in different fields. To do so, logic thinking tools are used in order to identify and define the problem, in finding solutions and in planning how to implement them.

For example: presenting a Conflict Could – in a story demonstrating the scientific issue, a conflict is presented and the students are asked to identify the problem, come up with possible solutions, and their positive and negative effects.

For example: defining a Logic Branch as a mean to illustrate a multi-phase process, while considering the scientific principals behind it.

Using T.O.C thinking tools has several advantages:

1) The linkage between the problem and its scientific solution is clear. A connection is made between day-to-day problems and scientific solutions.

2) When a scientific phenomenon is broken down to its phases, students refer to each phase in itself. It is then easier for them, at the end of the process, to define general rules that assemble together an expression of the knowledge.

3) Developing Socratic thinking, or "re-inventing knowledge" – students are given raw knowledge in the shape of sayings/formulas describing researches' results. While considering assumptions and facts they discover and describe relevant knowledge.

In planning activities our goal was: "to teach science in a more interesting way". This goal in itself is only a mean to an end-goal: "to nurture a self-directing learner who derives pleasure from the process of learning".

Table no.1 - teaching science in a more interesting way
	The problem
	The solution

	Many students fail to find personal interest in what they are learning.


	Learning by using thought-provoking and/or practical experiments in every lesson: storytelling, crafts, etc.

	· Many students have difficulties maintaining their awareness and attention throughout an entire lesson.
  
	Insisting on active experimenting and the part-taking of each student in thinking processes and in performing experiments.

	· The outside world offers more attractions and challenges than a classroom. 
	Using creative thinking when dealing with the problem, which is borrowed form the student's day-to-day life, so the outside world in fact "enters" the classroom.

	· Science studies are often perceived as very complicated and difficult to comprehend.
	Usage of experiments illustrates complex phenomena and conceptualizes scientific principals that might collide with a student's intuition. For instance, many claim that if two bodies have different mass the velocity of their fall will also differ. A simple experiment proves this to be wrong.

While using TOC thinking tools in the process of solving problems, the students are more involved and motivated to take on challenges and face difficulties. (See examples below).

	Many students have problems putting in words the knowledge they have acquired, so it seems as if they have learned nothing in class.
	The product they will have produced in class demonstrates a principal/concept learnt. For instance, a periscope (prepared by the student) assists the student explaining the possibility to look beyond an obstacle with a set of mirrors. 

	· A laboratory and special equipment are needed in order to teach science.
	· Every lesson is equipped with a suitable experiment-kit containing all needed materials and tools.

Experiments are designed to be preformed anywhere, regardless of special equipment/ room/ location. 

	· In order to teach science, one has to be a science scholar.
	Every experiment-kit comes with a clear, simple lesson-plan, so that any teacher/guide could lead that class. 

	· The curriculum is set, and its content cannot be changed.
	The experiments are subjected to the curriculum, and can only enrich it. 


The experiments and activities are focused to solve problems, presenting dilemmas of scientific, social and/or moral nature. With TOC's logic thinking tools, we encourage the participants' creative thinking, curiosity, thinking abilities, personal development, increasing insights and empowering them as an individual learner. 

Actively experimentation in science instigates active learning that brings students closer to the scientific world, and increases their enjoyment in learning even daunting subjects suck as chemistry or physics.



Examples of Activities:

Example no.1


Subject: mirrors

Principal: the light travels in strait lines

Product: periscope

Background story: in Greek mythology Perseus fights Medusa. If she looks in his eyes – he turns to stone. So it's dangerous to fight facing her. But if he fights with his back to her – his field of vision narrows down, and he may be exposed to other dangers.

The conflict: should Perseus fight with his back or face to Medusa?
Behind every decision there is a logical need, and both have a single goal – defeating Medusa. 

The solution: making a periscope that enables navigating while looking in the periscope's mirrors.

Example no.2


Subject: specific gravity

Principal: every matter (= mass of 1 cc of matter) has its own unique specific gravity.


Product: preparing a scuba diver

Background story: in a big factory for soft drink there has been a mistake: an unknown number of cans have been wrongfully labeled: "Diet" was written on regular cans and visa verse. Other cans have the right labels. Is it possible to identify which is which?

The conflict: should the factory owners ignore the mistake and sell the cans as they are, or not?

Behind every decision there is a logical consideration, and both have a single goal – striving for the factory's success. 


Solution: use the cans specific gravity to find out which is which without opening them.

After analyzing the problem, students are asked to come up with ideas. These ideas are then logically tested: do they solve the problem? What are their consequences? Are they positive/negative consequences?

And Finally …

It is nice to hear that Mike Round is working so hard with the TOC principles.  Writing every day?  Rather him than me.  And Umesh also; Using TOC in the departmental Guidelines - fantastic!  Our thoughts go to Darius and hope that his health improves.

As always, please send anything that you would like us to consider for publication in Tactics to the following address…tactics@mct-ltd.com
Alan …
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