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SYSTEMIC APPROACH TO TEACHING AND
LEARNING (SATL) CHEMISTRY

J.J. Lagowski
Department of Chemistry and Biochemistry
The University of Texas at Austin
Austin, TX 78712

In 1997, on the occasion of a visit to The University of Texas at
Austin, extensive discussions between A F. M. Fahmy and J. J. Lagowski
laid the basis for the development of the Systemic Approach to Teaching
and Learning (SATL) which is the subject of this book. Our interest in
developing (SATL) arose from the recognition of the increasing
globalization of a wide spectrum of human activities such as economics,
media, potitics, and entertainment. Globalization implies a broader context
when considering such activities than a regional or a local perspective.
Specifically, our interest is in a vision of science education that is
process by which progress in science is transmitted to the appropriate
cohort of world citizens that is sufficiently flexible to adapt to an
uncertain or, at best, an ill-defined future. That future, however, ultimately
must include an appreciation of the vital role that scientists and chemists,
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in particular, plan in human development. Thus, the future of science
education must reflect a flexibility to adapt to rapidly changing world
needs. It is our thesis that a systemic view of science with regard to
principles and their internal (to science) interactions as well as the
interactions with human needs will best serve the future world society.
Through the use of a systemic approach, we believe it is possible to teach
people in all areas of hurnan acitivity—economic, political, scientific, as
well as ordinary citizens—to exhibit a more global view of the core
science relationships and the importance of sctence to such activities.

As a start, we suggest the development of an educational process
based on the application of "systemics,” which we believe, will affect both
teaching and learning. The use of systemics, in our view, will help
students begin to understand interrelationships of concepts in a greater
context, a point of view that ultimately should prove beneficial to the
future citizens of a world that is becoming increasingly globalized.
Moreover, if students learn systemics in the context of learning chemistry,
we believe they will doubly benefit by learning chemistry and learning to
see all subjects in a greater context.

In retrospect, the key feature of systemics (SATL) can be imagined
as an extension of concept mapping. In the early 1960's, when behaviorist
theory prevailed among educational psychologists, Ausubel published his
theory of meaningful learning, portions of which appeared in his book
(1963) entitled "The Psyscology of Meaningful Verbal Learning” a more
comprehensive view of his ideas was published later. Contemporary
assimilation theory stems from Ausubel's views of human learning which
incorporates cognitive, affective, and psychomotor elements integrated to
produce meaningful learning (as opposed to rote learning). To Ausubel,
meaningful learning is a process in which new information is related to an
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existing relevant aspect of an individual's knowledge structure and which,
correspondingly, must be the result of an overt action by the learner.
Teachers can encourage this choice by using tools such as concept maps.
It is postulated that continued learning of new information relevant to
information already understood (presumably) produces constructive
changes in neural cells that already are involved in the storage of the
associated knowledge unit. In our view, an important component in
Ausubel's writing has been the distinction he emphasized between the
rote-meaningful learning continuum and the reception-discovery
continuum for instruction.

According to Ausubel, the essence of the meaningful learning
process is that symbolically expressed ideas are related to what the learner
already knows. Mcaningful learning presupposes that the learner has a
disposition 1o relate the new materials to his or her cognitive structure and
that the new material learned will be potentially meaningful to him or her.
In other words, it takes an overt act by the learner to make learning
meaningful. Concept mapping is a device that can be used to
communicate to the learner as well as providing a vehicle to help the
learner with meaningful learning tasks (vide infra). Of the types of
meaningful learning that Ausubel described representational learning,
prepositional learning and concept learning the latter is of interest here.
The acquisition of subject maiter primarily consists of concept learning.
Concept mapping is a device that provides the basis of relating new
knowledge to assimilated knowledge in a systematic way. Concept
mapping also involves elements of constructivism, in the sense that a
student can build his/her understanding of new concepts on those with
which he/she has a deep familiarity. Concept maps have been used as
metacognitive tools to help teachers and learners to improve teaching and
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learning. Indeed, the creation of concept maps helps the creator organize
hissher thoughts or a subject and, consequently, helps learn that subject
more deeply Concept maps created by students are an idiosyncratic
representation of a domain specific knowledge and provide teachers with
information on what students know because such maps can show the
students initial concepts, how they are contextually related, and how
learners reorganize their cognitive structures after a special teaching
activity. It might be tempting to try to use concept maps as the focus for
the assessment of students' acquisition of concepts, however, a number of
observations on attempts to "score". Concept maps suggest that, currently,
they are not good assessment tools. Mostly because there are many
possible concept maps that "correctly” show the relationships among a.
given collection of concepts.



