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Science is an action verb, typically easier to think about than to do. In education circles, we realize that science is an action, but tend to think of it in terms of how to teach it to children and adolescents: the action of teaching, the action of passing on a body of knowledge, of inspiring new scientists and creating scientifically literate citizens, then we debate amongst ourselves the best methods for accomplishing the goal. Theories abound, and the list is growing longer. Spend some time walking around the exhibition hall of a National Science Teachers Association conference, and you’ll get an eye-full of the plethora of teaching strategies being touted.  There’s “hands-on” learning, inquiry learning, learning science through instructional technology, learning science through history, constructivist learning, cooperative learning, direct instruction, the interdisciplinary approach, the “science-fair” approach, the “read-straight-from-the-textbook” approach, the “we-abhor-textbooks” approach, even something I saw at this year’s National conference called “foldables”. But whether you’re in the higher-education research circle or the daily grind classroom circle, we can all agree on the value of teaching and learning science, and we can all agree that it’s important to train future scientists and as well, create well-informed citizens. We just can’t all agree on the most effective methods of teaching this action verb, science. 
Why Teach Science?

Students can carry around a negative image of what they think science is. They may even find it rather boring.  Perhaps, some students see science as a collection of facts, as a stagnant pool of knowledge. Perhaps they don’t see the action in the word. We can’t let ourselves forget that these students are the base of the pyramid of future scientists, and if we lose them to tedium, we lose a generation of well-trained scientists and science teachers (Solbes & Traver, 2003). This is one reason we must teach science and teach it well. It is probably the reason that first comes to mind when pondering the “why teach science?” question. It’s an obvious fact to all of us that we need to teach the future scientists how to be the future scientists. But I wonder, if we make it rigorous but dry and boring, will they ever choose to actually become future scientists? We have to hook ‘em!
What about the future English majors, the future insurance salesmen, and the future bookkeepers of the world? Don’t they need science too? Benchmarks for Science Literacy, a publication by the American Association for the Advancement of Science, is all about promoting scientific literacy, the fundamental understanding of how the natural world works that is so vital to critical thinking and problem solving (AAAS, 1993):
“Once people gain a good sense of how science operates- along with a basic inventory of key science concepts as a basis for learning more later- they can follow the science adventure story as it plays out during their lifetimes.” (p.3)

As more an more scientific topics dominate our news headlines, as more threats to our natural environment ensue, as technology digs its talons deeper into the culture of the world, we need to be able to grapple with the issues and swim with them, or sink. Trefil and Hazen give us three arguments in their book, Science Matters, for why scientific literacy is important: the civics argument that citizens need to understand public issues in order to take part in them, the aesthetics argument that scientific knowledge gives us intellectual and aesthetic satisfaction, and the intellectual coherence argument that we need to understand the science of our times in order to fully comprehend the “intellectual tenor of the times” (Hazen & Trefil, 1991). 

Gleaning through the long list of ways and methods to teach science to our youth, I’ve been looking for one in particular that best addresses the two key reasons for teaching it in the first place. I look for something that addresses science at its root as an action word. I look for something that’s a conduit for teaching and learning that excites both the future mechanical engineer and the future domestic engineer. Also, I look inside myself and ponder what keeps me going down the path of learning, and I come across what looks to be a decent answer. I find that I’m in good company with scholars through the ages who’ve seen the same light, and then – to no surprise- I find the detractors. The argument is still fresh, and in this essay I hope to shed some light on who is doing the arguing, what they’re saying, and still put in a good word for what I still see could be the panacea for what ails science education. 
The History of Science

Yes, the history of science. Teaching science through its roots in history is a tool for teaching conceptual science and scientific literacy. It’s been done many ways, and tried time and time again since the early 1960s when Leopold Klopfer started the History of Science Cases (HOSC) Instruction Project at Harvard University. Later, the Project Physics Course was developed at Harvard, and is still in use. (Even now, I frequently refer to my 1968 and 1975 editions of the text.) More currently, teaching science through its historical roots has been promoted by the three most important national reports on the K-12 science curriculum: Science for All Americans, Benchmarks for Science Literacy, and the National Science Education Standards.  (Rutherford, 2001). But, what truly is the history of science, and how can it be used to promote conceptual understanding, ignite interest in science, and foster scientific literacy?

The history of science is not merely a collection of old facts. Mentioning a great scientist’s name or reciting his or her accomplishments is practically worthless in teaching science. Including the history of science in a curriculum is a teaching strategy that must be carefully planned. The history of science can be taught through case studies, replications of experimental work, and by reading biographies that illuminate the human weaknesses and strengths, frustrations and joys of the scientist. Students can analyze scientists’ original research papers, and teachers can present scientific topics to be studied as they were developed through history (Klopfer, 1969). The history of science is a changing record with new interpretations proposed with each generation. For example, seventy years ago, Galileo was described by Alexandre Koyrè as a Platonist philosopher, while today he is seen as the first modern experimental physicist (Brush, 1974). Also, it is important to note that there is a difference between “a history of science and the history of science”. Reading many historical accounts of the topic and looking at several primary sources of data related to the topic is better than reading a single version (Wandersee, 1992). History has a way of being re-written, and the history of science is no exception.  The history of science is a living, fluid collection and interpretation of human progress as seen through the lens of time.

“The history of science, after all, does not just consist of facts and conclusions

 drawn from facts. It also contains ideas, interpretations of facts, problems created by conflicting interpretations, mistakes, and so on. On closer analysis, we even find that science knows no ‘bare facts’ at all but that the ‘facts’ that enter our knowledge are already viewed in a certain way and are, therefore, essentially ideational.” 

~Paul Feyarabend (Gaither & Cavazos-Gaither, 2000)

The HOSC Instruction Project was conceived in the late 1950s by Leo Klopfer and Fletcher Watson after modifying James Conant’s college text, Harvard Case Histories on Experimental Science.  The first three cases they developed for high school students were: The Sexuality of Plants, How Far Away is the Sun?, and The Discovery of Bromine (Klopfer & Watson, 1957). Does this year, 1957, ring a bell? Sputnik was launched by the Soviets in October of 1957, and it sparked a golden age in science education. American society demanded more rigorous education in the sciences so that we could compete with those scientists launching satellites on the other side of the world (Wang & Marsh, 2002). Some years later, Klopfer and Cooley found through experimental studies that biology, chemistry and physics students in the HOSC experimental group attained a “significantly greater understanding of science and scientists” than students who were not instructed with this history-based method. They also found that students in the study didn’t suffer from a loss of achievement in the usual science content of the course they were taking (Klopfer & Cooley, 1963). The science units were presented as cases, and each contained a student booklet with historical stories, direct quotations, experiments and exercises, and space for taking notes. Each unit also included materials for the teacher- a teacher’s guide, supplementary books and articles, supplies for doing experiments, and unit tests. 

This golden age also produced Harvard’s famed Project Physics course in 1962, which was actively adopted nationally (Wang & Marsh, 2002). I have a copy of a very early interim edition of this text, and the directors state in the introduction that the text is part of a whole group of materials including lab equipment, film strips, overhead transparencies, and the like. It is the culmination of the work of “about 200 scientists, scholars, and teachers from all parts of the country”, proposed by the National Science Foundation and supported in the early years by the Carnegie Corporation. The text is fascinating- full of authentic photos, ancient diagrams, intriguing stories and direct passages from scientists’ own writings. Glancing through, I come to a section about Copernicus and find a wonderful timeline devoted to a whole page, showing the overlapping influences at the time of his life. We see the influences of religion, art, philosophy, government and science, and read his explanation of concentric spheres around the sun:
 “The ideas here stated are difficult, even almost impossible, to accept; they are quite contrary to popular notions. Yet with the help of God, we will make everything as clear as day in what follows… In the midst of all, the sun reposes, unmoving. Who, indeed, in this most beautiful temple would place the light-giver in any other part than that whence it can illumine all other parts…?” (p.30)

Later in the chapter, the conflict over Copernicus’s ideas is described as well as the historical consequences of his controversial proclamation (Holton, Rutherford, & Watson, 1968). In this text, science comes back to life through history. In this text, science is an action verb.

 Where is the History of Science?

Thirty years later, James Rutherford, one of the founding fathers of Project Physics Course, laments that the course did not have the impact on American science education that was intended. Plus, he is surprised that few attempts have been made since then to create science courses that incorporate a historical perspective (Rutherford, 2001). 

Richard Duschl, in an address to the British Society for the History of Science, states that an infusion of history in the teaching of physics in particular never caught on because, while students exposed to the history of science had improved attitudes towards science and an understanding of the nature of science, their gains on standardized physics achievement tests were minimal (Duschl, 2000). Scientific literacy soared, but courses like Project Physics and did little to increase the numbers of graduating physicists. 

Rutherford proposes three reasons for the insignificance of the history of science in today’s science courses: teachers lack suitable preparation, textbooks mostly ignore the history of science, and that school authorities aren’t aware of the value that the history of science has in science education. Duschl would seem to say that the history of science is good science for all, but not for future scientists. Personally, I can’t help but disagree and maintain that somehow, the history of science is unfairly undervalued.
The history of science is more “talked about than taught” partly because those doing the talking are academics and historians, not practicing classroom science teachers. We’re not the only ones doing the talking. In England and Wales, the authors of the National Curriculum have issued a new document stating that all students should be given opportunities to examine scientific controversies through time and consider how science had progressed in a historical context (Monk & Osbourne, 1997). But, classroom teachers will only adopt new suggestions like this one if they are comfortable with the content. A recent survey of 88 elementary, secondary and pre-service teachers in California has revealed that they believe that teaching the history of science in the context of science courses is valuable and should be done. Most high school teachers in the study felt that the history of science would help their students understand the content better, understand the nature of science, and develop process skills. Most elementary school teachers in the study believed that the history of science would help their students have positive attitudes towards science and show them role models of a diverse nature. But while most teachers in the study valued the importance of including history in science classes, they admitted to having limited instructional materials (Wang & Cox-Petersen, 2002). 
In a separate study by Wang and Marsh (2002), they surveyed elementary and high school science teachers to determine both the value they placed on including history of science in their classes, and the degree to which they actually practiced teaching the history of science. The researchers found that the desire to teach science through history correlated positively with their actually doing so. Elementary and high school teachers responded similarly to these surveys. The study revealed that teachers, swamped with so many topics to teach in a year, only included historical elements when they could be incorporated smoothly into their current curriculum. 
Rodríguez and Niaz, of Venezuela, conducted a survey of 41 general physics textbooks all published in the US, looking specifically for how the works of J.J. Thomson, Ernest Rutherford and Neils Bohr were represented. While experimental details were present in these books, historical reconstructions and context were absent. The vast majority of books didn’t even mention the historical details used as criteria. They also looked for trends over time and found that in the most recent decade, textbooks were including less than half the historical details they did in previous decades (Rodríguez & Niaz, 2004).
Solbes and Traver of València, Spain, conducted a survey of 48 physics and chemistry textbooks. They found a decent presence of detailed biographies of scientists, but a lack of literal quotations and excerpts from original works. They found very few activities or exercises with the history of science as a theme, and very few storylines (Solbes & Traver, 2003).

James Wandersee proposes a solution to these problems through the use of historical vignettes, “brief, carefully told, historically accurate narratives” that can easily be slipped into a lesson, revealing the work of famous scientists and encourage dialogue about the drama and conflict central to scientific discoveries. Wandersee and his colleagues have tested historical vignettes with students and teachers of all sorts and found them to be successful. They found that after the teacher demonstrates the storytelling and moderates a discussion, the students can also research, write and produce their own historical vignettes to share with the class (Wandersee, 1992). However, historical vignettes are often works of fiction based on the actual thing. The science is historically correct, but the details may be fictional in order to facilitate the telling of the story. Vignettes are “little vines”, meant to grab the student’s attention, make the concepts more interesting, and help them make connections between the past and the present. They can be crafted about well-known or little-known scientists, and they can be written to include the important contributions of women like Marie Laviosier, the wife of Antoine, Mary Lyell, the wife of Sir Charles, and Sophia Brahe, who worked alongside her brother, Tycho (Roach & Wandersee, 1995). I read one of these vignettes. It described a crucial moment in the life of Louis Pasteur when he was presented with a young boy just bitten by a rabid dog. He had to decide whether to use his newly developed rabies vaccine to possibly save the boy’s life, the only problem being that the vaccine had not yet been tested on humans. The story contains notes to the teacher suggesting questions to ask and explaining some of the concepts in more detail. The story is quite engaging, is embedded with science content, and makes explicit many tenets of the nature of science. The story concludes with questions for discussion, and I imagine it would be interesting to any student from K-12. Roach has self-published a book of 36 vignettes, but there seems to be a lack for resources like this for teachers. Foaud Abd-El-Khalick (1999) wrote two vignettes for publication in The Science Teacher, one on Martian canals and the other on Saturn’s rings. These narrative stories lack helpful hints for the teacher and suggestions for where to pause and pose questions, but they are a start. 
The National Science Teachers Association recently devoted an entire issue of The Science Teacher to the history and nature of science. One article, Teaching the Stories of Scientists and their Discoveries, contains an activity for re-creating Mendeleyev’s periodic table and another activity which helps students understand the history behind the development of aspirin (McKinney & Michalovic, 2004).  In the early 1900s medicines were often counterfeited and sold to unsuspecting consumers. The Food and Drug Act of 1906 allowed for the prosecution of such peddlers of bad pills, and a method of testing fake aspirin from the real thing was developed. In this activity, students actually test real and fake aspirin tablets while learning the background chemistry and the history of the development of this most famous pain reliever. I bet you didn’t know that Bayer created aspirin, its first pharmaceutical product, from the waste of dye manufacturing.
Why the History of Science?

Teaching science with a focus on the history produces more durable learning, it makes a “valuable contribution to the pupils’ understanding of the nature of science”, and it makes conceptual change easier. Knowing that famous scientists struggled to see scientific phenomena in new ways encourages students when similar feats are asked of them at school, say researchers (Solomon, Duveen, Scot, & McCarthy. 1992) at Oxford University. A British study of action research coordinated through Oxford used science units that included the history of the science to teach the nature of science. Five teachers were included in the study, and the results were encouraging. They used topics that were part of the National Curriculum, but taught them in a historical context. Hands-on lab activities were included in each unit. Some of the unit titles were: Mountains on the Moon (the story of Galileo and the telescope), Willow Tree (the story of Van Helmont and what makes plants grow), and Little Animals and Bad Soup (the stories of Pasteur and other microbiologists). While the researchers noted that students displayed better conceptual understanding after the units were taught, they admit that the success may be due to “innovation enthusiasm”, the extra classroom help, or the active learning methods used (Solomon, Duveen, Scot, & McCarthy, 1992). Still, it’s encouraging to see efforts like this still being made. 

The debate rages over whether or not teaching the history of science helps students develop an understanding of the nature of science. The key principle of the nature of science is that science is a human endeavor, that scientific knowledge is constructed through human creativity, imagination, data collection and inference, and that all scientific knowledge is subject to change. Teachers often present scientific knowledge as sterile, by removing the personal aspects, keeping it “remote, difficult and authoritative”. Scientific thinking is often presented as inaccessible, so very out of the range of everyday common-sense reasoning (Driver, Squires, Rushworth, & Wood-Robinson, 1994). By teaching students that science is an action word, that it is a process people go through- often stumbling in the dark, students may begin to understand the true nature of science. As they are exposed to the stories of men and women grasping for truth, grasping for solutions to life’s problems and deepest questions, they may be lead to a deeper appreciation and understanding of science.  But Norman Lederman, in an editorial in the Online Journal of Science Education, states that the use of history to teach the nature of science is “at best, inconclusive” (Lederman, 1998). Two years later after conducting a study, Abd-El-Khalick & Lederman, (2000) imply the same finding. They looked at how college students understand of the nature of science when they’ve been exposed to undergraduate courses in the history of science. From this study of 166 college students and 15 pre-service teachers, he could not find a direct link between learning the history of science and understanding the nature of it. He said there were “very few and limited changes in participants’ views” of the nature of science at the conclusion of the history of science classes. But, he cannot generalize that K-12 classroom students will not garner an understanding of the nature of science through immersion in its history when it is done well and taught explicitly. 

There’s a pretty strong argument going on for the history of science in terms of how it can help students overcome misconceptions in science, or “alternative conceptions”. Students come into science classes with their own ideas and interpretations of the world around them. They form these conceptions over a lifetime of experiences, both interpersonal and intrapersonal, and these conceptions can be quite tenacious. Even after being taught the proper scientific way of thinking in a science classroom, students tend to hold onto their prior ideas, or come back to them after the final test has been taken. The teacher has a tough challenge teaching science, because unless prior misconceptions are identified and strategically modified, the learning process is severely interrupted (Driver, Guesne, & Tiberghien, 1985). Some have noted that the nascent conceptions children hold may mimic the early theories held by generations of scientists and philosophers. One of Wandersee and Mintzes’ “dozen knowledge claims about understanding and conceptual change in science” is that “the explanations that learners cling to often resemble those of previous generations of scientists and natural philosophers.” (Mintzes & Wandersee, 1998). Wandersee, Mintzes, and Novak (1994) summarize the findings of many in their chapter on alternative conceptions in science. They point out that childrens’ ideas about motion parallel those of Aristotle. If an object is moving, then something must be continually pushing it. They point out studies that show that even college students may tenaciously hold onto Aristotelian theories of motion. Children’s ideas about heat often resemble the old “caloric theory” held in the eighteenth century. They see heat as a fluid, a flowing substance. The idea that matter is continuous, rather than made of particles we cannot see, is another notion commonly held by students of any age. This idea definitely mimics the thoughts of many philosophers before Dalton came along (Democritus excluded!). Pick any topic in science, from plant growth to human reproduction, and you’ll find that children often have ideas that mimic ancient figures in the history of science. Some propose that the history of science can be used to help science educators anticipate their students’ misconceptions about science (Wandersee, 1985) or even their own misconceptions (Wandersee, Mintzes, & Novak, 1994). When you can predict what your students will be thinking about a topic before they even walk into your classroom, you’re one step ahead of them, and better able to help them form more currently acceptable ideas about science.

My opinion is that learning science through its history makes it more fun and interesting, and easier to remember and learn. That has been my own personal experience as a lifelong learner and as a science teacher for nearly a decade. The more ways an idea is presented to me, the more connections I can make to other knowledge stored in my brain, the better able I am to remember and fully comprehend it. 
How to Teach the History of Science

There are many clever and useful ways to teach science through history, you just have to hunt down the resources.  Rudge and Howe (2004) give an overview of an approach they developed for using the history of science to teach a unit of study. They suggest the following steps: 1) Identify a goal, but prioritize objectives. Remember that students don’t need all the historical details, especially if they might distract from the overall goal. 2) Select an episode from the history of science, then search for a lesson plan someone may have already developed before developing your own. 3) Learn enough about the episode. You can examine primary sources, but other texts will do to help you learn enough to create a unit. 4) Implement your lesson by introducing students to a problem scenario, and be sure to begin the unit by finding out your students’ prior conceptions. 

An Amazon.com search for books about “history of science” yielded 2,232 relevant sources. Just for comparison’s sake, when I did a search for books on “history of math”, Amazon.com yielded 17 relevant sources and “history of music” yielded 786. So you see, there are books to find and stories to tell. There are also films to procure, original texts to locate, vignettes to read, and debates to hold. 
In my classroom, I taught science through historical journeys, and used the history of science with most of the concepts I taught as a middle school science teacher for nine years.  When we began a unit on microorganisms, I read students excerpts from The Microbe Hunters, by Paul de Kruif. As students learned about the places Antony van Leeuwenhoek looked to find his “wee beasties”, we got out the microscopes and looked too. When I taught students about electricity, instead of teaching it the standard way suggested in their textbooks- with batteries and bulbs and wires, I cleared the room of these traditional objects and took my students through a journey of 2000 years of discovery. 

With this electricity unit, the journey began in ancient Greece where people discovered that rubbing amber with a soft cloth gave it life, and allowed it to pick up bits of dry straw. In a related phenomenon, certain rocks could be found which seemed alive as well, and they would pick up bits of heavier metals. My students were given the supplies they needed at each step along the way, excerpts from original texts written by the scientists of the day, and the guidance of what they were challenged to “discover” next. The current day’s ideas were built upon the previous day’s ideas. My students were creating a flow chart of these ideas, all related, all connected through time, recording it all on a huge paper mural fixed to a blank wall. 

The years advanced quickly in our time-machine laboratory, and each day they made new observations and concluded with new ideas.  These conceptions built upon each other like heavy bricks make a column, and by the time my students were using light bulbs, they had already invented batteries from coins and wet salty paper, insulated bare wire with strips of a silk nightgown, discovered the effect that this mysterious electricity has on a compass, used its dazzle to vaporize water, combined it with “living rocks” (magnets) to turn coils of wire in furiously rapid rotations, and so much more. They went on to learn about the eventual discovery of the electron, the instigator in this shocking tale, and students concluded their journey with individual projects of their own creation. Using all the devices they had “invented” and concepts they had “discovered”, they constructed elaborate contraptions that thrilled parents at our Invention Convention. 

My students read the words of Titus Lucretius Carus in his 50 BCE essay, On the Nature of Things, and learned that even learned men with all the latest scientific knowledge can hold ideas we consider laughable today. Magnets emit particles that push away air, creating a vacuum that draws in bits of iron? My students learned about creativity in science, how the well known 18th century Italian doctor, Luigi Galvani hung dead frog legs off his balcony on hooks in a thunderstorm to draw out the animal’s life force and make the legs twitch. They learned the stories of people much like themselves, whose curiosity drove them to make observations and form inferences, inferences that may sound ridiculous to us today. 

By building conceptual knowledge of electricity as it was gleaned by real people through the ages, my students built up a strong framework of understanding. I believe that any discipline in science can be taught this way with similarly successful results. Instead of merely giving students the current understandings in science as ‘fact’, give them the perspective of a conceptual time-line. Have them build understanding as the human community of scientists built understanding- one baby step at a time.

Over the years, I enjoyed learning history with my children who attended a school that used Joy Hakim’s delightful series, A History of US. Ten colorfully illustrated books filled our home for those years, full of stories that made the past come to life again. She says on her website, “I wrote them as a new kind of text; an anti-textbook – to replace those ponderous tomes that no one reads willingly (Hakim, 2005).” Now she has started a new series of six books about the history of science. I received the first book earlier this year, titled The Story of Science: Aristotle Leads the Way. My order is placed for the recently completed second and third books, Newton at the Center, and Einstein Adds a New Dimension. Hakim says, “It's hard to imagine, but some people actually think science is dull. That's because they don't know its stories and characters. I've tried, in a new series from Smithsonian Books, called The Story of Science, to combine narrative with concrete science.” That she does, and if I were back teaching grades 5-8 science, her series would be the “text” my students would use. These books beautifully combine science and its history into stories, photos, ancient images, and diagrams. 

“Though the gap seems small, there is no chasm that more needs bridging that

between the historians of ideas and the historian of science.” ~Thomas Kuhn (Gaither & Cavazos-Gaither, 2000)

Joy Hakim really puts the action in the word, “science”. The missing piece though, is experiments and activities. A companion book of activities would make this series the perfect curriculum for any school. 
Another way to teach science through history involves a bit of acting. Many years ago, as I was just getting started in my science teaching career, I bought a book called, Great Moments in Science: Experiments and Readers Theatre, by Kendall Haven. I used this book with my students to re-enact scientific moments in history and teach about the salient concepts. This book contains twelve plays for students to read and act, along with activities, experiments, and references for further reading.  To quote Haven, 
“Experiments demonstrate the application of a concept. However, experiments do
 not create context, perspective, and relevance for those concepts and theorems.
 Experiments alone cannot connect abstract concepts with the flow of human
 drama and history and with human science development. Stories do that.”
 (Haven, 1996) 
Let’s not forget about the vignettes. We’re a story-telling species, and we’ve been story-telling for our survival since pre-history. I love a good story, children love a good story, and thankfully, science is replete with them. Why not use science stories to help students learn? Could science stories possibly help students develop proper scientific conceptions? Stories can be told aloud, read silently, even acted out in a play. Could they help dispel myths about the nature of the scientific endeavor itself? Could they help students break free from their primitive misconceptions? It would seem so, because it stands to reason that students’ primitive misconceptions about science are the very same primitive conceptions “real” scientists have always been endeavoring to break free from. Stories make science come alive. They put action in the word, “science”. 
Concluding Remarks


Science is for all. Future scientists need a rich background in science before they even enter college. The rest of us need a rich science education too, so that we can more fully appreciate the wonders of the natural world, and stay informed as more and more issues we face in our health, in our energy needs, and in our environment require science literacy for understanding. There are many tried and true methods for teaching science to all, but some methods are getting more air-time than others. In my opinion, using the history of science can be an engaging way to teach science content, spark interest, overcome prior misconceptions, give students an appreciation for the men and women who work to tease apart nature’s mysteries, and explicitly teach the nature of science. It can be seamlessly woven into any established curriculum, and doesn’t have to take away from content at all.  The problems we face are 1) a lack of resources, and 2) a lack of interest. While much has been written on the history of science, few useful materials exist for classroom teachers. The philosophy for why the history of science is valuable is supported by both the National Research Council (NRC, 1996) and the American Association for the Advancement of Science (AAAS, 1993), but it is slow to make its way into textbooks and state standards. Its efficacy is debated by academics. Since the ‘60s and ‘70s, little has been done to promote the history of science in a big way like the HOSC Project and Project Physics. I think we should grab onto the wake left behind by these two big projects, and take it around for another spin. Perhaps through vignettes,   re-enactments, and other story-telling techniques, we can revive the enthusiasm science educators once had for teaching science as a human endeavor. It always has been and always will be an action verb.
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