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Preface

It has been more than thirty years since the first version of Teaching Elementary Science appeared. In that single generation, science and technology have taken several giant leaps forward. Advances as yet undreamed, let alone untried, have now become a routine part of our lives. Thirty years ago, the manuscript for that first book was written on an electric typewriter. That machine, considered at that time state of the art, has been long pensioned off to sit, waiting for a buyer of junk, at “Value Village,” a prehistoric relic among the detritus of rotary dial phones, black and white TV screens, Betamax videos, and old piano rolls.

There were several compelling reasons to consider a new version of the book, not the least is the year we all lived dangerously—facing a pandemic that took 600,000 lives in the United States alone, locked down in self-quarantine, until scientists at various pharmaceutical laboratories worked round the clock to come up with a vaccine that would protect us and keep us safe. It was a “lesson in science” to consider what scientists did to find their way, through experimentation, trial and error, testing, review, and recalculation, in coming up with a vaccine. How they did that was science at its most effective, most heralded, and most eventful. One can say, without hesitation, that science once again “saved us.”

The changes that science has brought us have been instrumental in lengthening our lives. The time in which a brace of pigeons, necks wrung, bellies slit open, and, leaking blood, applied to infected wounds are long over. Today more than 99 percent of children born in “first world” countries survive and more than 96 percent worldwide (Pinker, 2021). In 1900, we could expect to live to be fifty—if that long. According to Pinker, the Johnstone professor of psychology at Harvard University,


To a germ, you and I are big, yummy mounds of gingerbread, there for the eating. And in the arms race between pathogens’ weapons and our defenses, they can evolve faster than we can. The greatest life extenders are feats of human ingenuity that made this a fairer fight. Of the eight innovations that have saved the most lives, six are defenses against infectious disease. (Pinker, 2021)



In the list of inventions that saved hundreds of millions of lives are antibiotics, blood transfusions, chlorination, and pasteurization. Among those that saved billions of lives are the lowly toilet and sewer, artificial fertilizer, and vaccines (Pinker, 2021). It was science that uncovered the relationship between poor sanitation and diseases such as cholera, diarrhea, dysentery, and hepatitis. Scientists Edward Jenner and Louis Pasteur were among the first who developed vaccines to protect us against smallpox and rabies. Pinker argues that it is the vaccines that are the greatest invention in history, and according to him, the target of “head-smackingly stupid resistance.”

That resistance was seen during the year of COVID-19, in newspapers and TV reports, of large numbers of antiscience adults who not only chose to defy orders to mask up but also insisted on their “civil right” to NOT be vaccinated. Such resistance gives one pause to wonder where and how these adults learned science? And why scientific knowledge seemed such a threat to their “individual freedoms.”

So yes, there is a good reason to write a new book emphasizing inquiry methods in teaching science—a book that would provide teachers with the strategies and materials with which to educate students about the importance of science in our lives and that would “open students’ minds” about the ways in which scientists take bold steps to open doors into the unknown. It is our hope and wish that what we provide for teachers will not only enable them to create more effective, more exciting, and more mind-opening science programs but also be the means through which students will become more intelligent consumers of scientific knowledge.

The first two editions (1988; 1996) of Teaching Elementary Science were written as a result of the authors’ two-year field research with twenty Vancouver teachers, who put the ideas of “Project Science-Thinking” into operation in their classrooms. The “big ideas” behind that research were to provide the resources and the guidance to enable teachers to create science programs that would promote scientific literacy in their students. From the work of these teachers, the curriculum framework, Play-Debrief-Replay was born; that became more than a metaphor, but rather a guiding paradigm that would enable other teachers to envision and implement more effective science programs.
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Introduction

This Book Is for Teachers



Kasim looks up at the teacher, making the rounds from science center to science center where the Grade 3 students are testing theories about which objects float and which sink and how to turn sinkers into floaters. His eyes are full of excitement. “You know what I want to be when I grow up, Ms. Baker? I want to be a scientist!”



For too many years, teaching science has taken a back seat to other academic areas that have been considered more important. Two presidential administrations have used their bully pulpits to initiate legislation that would, to their thinking, address some weaknesses in what was being taught and learned in the nation’s schools. The No Child Left Behind Act (2001) was an attempt to ramp up student’s test scores in reading and mathematics, using high-stakes testing to measure pupil outcomes. Teachers, so stressed to meet the demands of these tests, spent most of their instructional time drilling students in these subject areas, with less than zero time devoted to “untested” subjects like science, art, and music.

Another administration introduced the Every Student Succeeds Act (2015)—legislation intended to provide equal opportunity for disadvantaged students, holding schools accountable for how students perform on achievement tests. Again the emphasis was on high-stakes testing and teachers were put in the position of having to “teach to the test.” Once more what was being measured by these tests were the academic areas more easily tested: reading, language arts, and mathematics. Once more science fell to



It’s Time for Science!









How the Book Is Organized
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