EDITOR'S CORNER

Science Education

Before you store this issue of The Science Teacher on the shelf, or place it on the table in the teacher's lounge for others to share, carefully tear our this Editor's Corner and slip it into the mailbox of your principal.


This is an open letter to those "very important persons" in your school who may have had little con​tact with the science education re​search and important trends that have affected our field in the past decade.

Dear Administrator:


In the course of your busy day, you have probably passed the sci​ence wing and noticed certain smells and odd noises emanating from our labs. You may have even glanced at our trophy cases to see what honors we have achieved. On a personal level, we have discussed discipline problems and purchase orders, but seldom the real issues in our field. Since your position may not allow you to investigate important trends in science education, this open letter is meant to share some of this in​formation with you.


Over the past six years, over 300 reports have been written about science teaching and learning; most of them have decried the sorry state of our performance on standardized tests. Few have provided answers. But we have discovered, however, that our field has unique demands and expectations, and that our goal of helping students become scien​tifically literate citizens (not future college students) is crucial to our nation's future.


What is excellent science teaching? In one sense (the sense that "teaching" implies a delivery of information to a passively receptive student), it does not exist at all. The most sound learning research of the last 10 years indicates that our stu​dents must construct for themselves the knowledge, concepts and skills that will make them scientifically lit​erate adults. We cannot pour it into them, or serve it on a platter. Our students learn by actively ex​ploring, and in many cases, "teaching" might better be called "facilitating". This realization has forced veteran teach​ers to reassess their roles and their techniques, even as the content of their fields has raced ahead. It is the science course-work, more than any other area of your school curriculum, that has changed--or should have changed--over the past decade. That is why it is so important for you to provide us with opportunities for professional growth.


From another area of research, we know that one of the most im​portant roles of a science teacher is to map and sequence the conceptual experiences that each individual stu​dent needs to reach a given level of achievement. This mapping process is not just a diagram, but a sophisti​cated blend of diagnosis, analysis, intuition, and art. Neither computers, teaching aids, nor teacher's manuals from textbook companies seem ca​pable of achieving this delicate blend; it is a feat that only the mas​ter teacher can accomplish. Every student enters the science class​room at a different developmental level, with different contextual ex​periences that can contribute to or interfere with learning. Since our students are not "empty slates," we must devote a great deal of effort to exploring their ideas before they can form new, permanent ones. This takes time. Please do not judge good science teaching by the number of chapters we cover or the number of words our students can spell. Less is more.


When you look in the door of a good science classroom, you cannot evaluate it by the same standards that you evaluate art, language, or even mathematics. The best science classrooms are noisy, somewhat messy, and always exciting. Stu​dents of all abilities are working to​gether to solve problems seldom found in textbooks. That "picture-perfect" classroom where the teacher talks and the students listen with rapt attention may be easy to administrate, but it does not fit the criteria established by our profes​sion. Neither do worksheets or ex​clusive reliance on fill-in-the-bubble tests.


Good science classes often be​gin with "anticipatory sets" (a.k.a. discrepant events or demonstrations in the post-Sputnik era). But they seldom proceed through neat check-lists of activities, and almost never end with "closure". Sound research has demonstrated that the pre-pack​aged, one-size-fits-all evaluation schemes that have taken adminis​trative circles by storm are not only ineffective in judging science class​rooms, but often produce teaching behaviors that are considered invalid by our profession.


Science teaching requires time, space, and equipment, and all of this is in addition to the paper-and-book work that we do. Fixing a micro​scope or a centrifuge is all in a day's work, and planning for exploration and inquiry is added on, too.


That noisy, messy, active (safe) lab that you have observed is good science precisely because that Brownian motion you see among the students is a sign of their excite​ment.


When you pass by our hall, step inside--do not be "science shy". Sci​entific literacy is for everyone, even administrators.

(Signed)

A Science Teacher in a Classroom Near You

P.S. In the December 1990 issue of Educational Leadership there are several articles on evaluations of science teaching worth reading.
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