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Abstract
Concepts play a vital role in enabling chemist to deliver. The recently developing concept based teaching methods are likely to play a pivotal role towards the efforts for promoting understanding of chemical concepts. Fahmy and Lagowski are the leading figures in derive towards concept building of young generation. However, their efforts, till recently have been organic chemistry specific. This presentation outlines possible applications of SATLC techniques to the concepts related to Physical Chemistry.

Introduction

Systemic approach in Teaching and Learning Chemistry (SATLC) is a method of arranging concepts in such a way that the relationships between various concepts and issues are made clear.1-3
Globalization is some thing new; having its impact is wide spread. One may value it for its positive contributions and hate for negative fall outs. However, their positives outweigh the negatives. It has a significant role in systematization of various disciplines that we encounter in our daily lives such as tourism, commerce, economy, security and off course education. To tackle this reality of our present day lives we need to bring us into order and take steps to minimize our inherent derive towards disorder what we the Physical Chemists regards to be entropy syndrome.

Focusing students with the objective to inculcate deep learning rather surface learning is highly desirable. Crystal clear thought process helps to promote life long impressions. The knowledge gets engrained on human minds when such teaching methods are employed which involve examples based upon daily life routine. The understanding of Chemistry may be enhanced by employing knowledge of physics and language of mathematics. Thus we come across a discipline called Physical chemistry. It is the physical behavior of objects which reflects upon underlying chemistry. It is the job of teacher to inculcate learning motivation amongst knowledge seekers who find difficulty in perceiving a thought which is entirely theoretical. Compelling student to match the vision of teacher which is of higher scale is a rather difficult proposition. Efforts are needed on behalf of teachers to scale down their vision to match that of the recipient learner. This mode of teaching is likely to construct an overview of the whole chemical kingdom and inspire the students to tackle real problems. Students avoid leaning towards such concepts which seem to belong to an abstract world. 

Methodology

SATL is a modern method of teaching and learning, to connect concepts and facts in a logical context. The traditional practice of education through delivering knowledge via linear relationships must be given up and the understanding of the basics of Physical Chemistry through systemic approach should be adopted.

We recommended teaching of any course through an Initial Systemic Diagram (ISD) that is to be the base line of the course, and then the course closes with a Final Systemic Diagram (FSD) and between both we crossover several Systemic steps (SD1, SD2,…..).
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Fig (1): Systemic teaching strategy

Figure (2-4) portray the systemic relationships among the states of matter. The conversion of one state to another and the change of properties when we move from one form of matter to another is also shown.

Figure (4a, b) explains the change in one of the important properties that is density, when we come across three states of matter.
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Figure (2):
States of Matter.
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Figure (3):
Interchange of States of Matter.
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Figure (3a):
Processes involved in the Interchange of States of Matter.
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Figure (3b):
Processes involved in the Interchange of States of Matter.
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Figure (4a):
Density Systematic.
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Figure (4b):
Density Systematic.

The usual descriptions of laws governing basic physical chemistry principles represent linearly separated correlations between the agents of chemical change.

The students while being taught through a linear approach is asked to cram the laws that relate various agents of change, without any comprehension or appreciating significance of these relationships or equations. Figure (5-7) represent the systemic approach for describing the General Gas Equation and the relationships between different physical parameters.
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Figure (5): General Gas Equations
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 Figure (6a):
Systemic Relationships between different parameters of General Gas Equations.
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Figure (6b):
Systemic Relationships between different parameters of General Gas Equations.
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Figure (6c):
Systemic Relationships between different parameters of General Gas Equations.
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Figure (7a): 
Assignment for Systemic Relationships between different parameters of General Gas Equations. 
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Figure (7b):
Assignment for Systemic Relationships between different parameters of General Gas Equations.

Systemic diagrams for 
· Systemic diagram for 1st law of thermoodynamics (figure 8).

· Systemic relationships for describing quantum theory of energy (figure 9).

· Systemic diagram for stoichiometric factor (figure 10).
· Temperature dependence of a chemical process (figure 11).

are given below.
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Figure (8):
1st Law of Thermodynamics.
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Figure (9):
Systemic Relationships between various facets of Energy.
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Figure (10):
Systemic Relationships between the mass of a reactant (A) and the product (B).
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Figure (11):
Temperature dependence of Chemical Processes.

Concepts of Physical Chemistry are taught through linear relationships developed using principles of Physics and Mathematics. An effort has been made to provide alternate systemic relationships.
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