Session §: Blank Slates or Clever Minds

There are different ways to consider iearners: as blank slates open to learning
information as it is transmitted to them; or as having clever minds already full of
preconceived ideas and personal constructs that affect how the learner

. understands new information., o '

Research shows that the ideas and frameworks students bring into the
classroom—even in the earliest grades—are already quite well developed. On
their own, children make generalizations from their direct experience and
through social interaction with other young people and adults. They.enter
school with boundless curiosity and a great thirst to learn more—but they also
have devised quite elaborate mental frameworks to try to explain and make.
-sense of what they have already experienced of the world around them. -

These frameworks need to be taken into account as new learning takes place.
The construction of new understandinhg results from integration of prior
experience and learning, new experience and information, and readiness to
fearn. There is a large body of research on science concepts that students of
different ages bring with them into the classroom. These often mistaken or
incomplete ideas are sometimes called “misconceptions” when they are not
accurate. They have also been called “preconceptions” to reduce the negative
connotations and indicate that they precede more fully-deveioped concepts.

This view of learning and learners comes from a constructivist approach.
Constructivism groups together a number of related learning thecries and
educational ideas based on the research and practice of educational
psychologists, cognitive scientists, and a wide range of educators. Itis by no
means monolithic, and is no stranger to controversy and debate! With roots in
the work of John Dewey, Maria Montessori, Jean Piaget, Lev Vygotsky, Jerome
‘Bruner, and many others, it has branched out in a multitude of directions.
Constructivism is a widely used term in science education circles. One of the
goals of this session is to provide you with a chance to think about the tenets of
constructivism. o

Importantly, research has shown conclusively that such personal constructs can
be held on to quite stubbornly and creatively! People do not part easily with
their established frameworks and previous understandings. When confronted
with new experiences and/or data that do not make sense to them, people
sometimes still force a new interpretation to conform to their existing
framework. To fully achieve new understanding, successive experiences over
time are often required, of greater complexity from grade to grade. Itis
especially helpful to work with substances, phenomena, or models that behave
in unexpected (or discrepant) ways that cause students to directly confront their
- previous interpretations. Reflection upon these discrepant experiences and
discussions in which alternate points of view are raised can be instrumental in
student development of more accurate conceptions.

Studies show the “tenacious nature” of student preconceptions, but rather than
teading to pessimism about learning, the results of these studies have led to
strong advocacy by educators for more effective teaching strategies that take
into account major misconceptions identified by researchers and provide '
students with experiences to help them revise their earlier ideas. These methods
include active, experiential, “hands-on, minds-on” learning in which students
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engage in meaningful, relevant activities that allow them to discover, infer,
reflect upon, and apply the concepts involved. The role of the teacher is as
facilitator of learning, rather than simply transmitting information. it is these
kinds of experiences that have been shown to be most effective, over time, in
helping students acquire new ideas, deeper understandings, and construct more
complete mental frameworks. Again, research has shown that it is when
students (of all ages!) grapple with alternate ideas raised by their own
experiences that concepts are retained and meaningful learning takes place.

Unfortunately, teachers and other educators are often unaware of or give littie
attention to these pre-existing ideas. As a result, they do not probe for
undertying reasoning or provide sufficient opportunities for active learning.
Students may then hold onto their misconceptions, even repeating back
information given by the teacher in order to pass a test, but not really believing,
understanding, or retaining it.

The body of constructivism/misconception literature is quite rich and our
selected reading is by no means the definitive analysis. Rather, the essay by
Wynne Harlen on Children’s Own Concepts offers an introduction to children’s
ideas about their world-offering exampies of student preconceptions from life
science and physical science. The reading contrasts how these ideas are or are
not influenced by science teaching and suggests possible actions to change
student misconceptions. : :

An excellent further reading for those interested in science misconception

theory is Making Sense of Secondary Science by Rosalind Driver, et. al. The book

provides a concise, accessible summary of the research that has been done
internationally in this area.

‘Driver, R, et. al., (1994). Making Sense of Secondary Science: Research Into Children’s
Ideas. Routledge Falmer, New York.
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