Try Science: A Word from the Course Developers
Nathan Kimball (The Secrets in a Glass of Water)
Try Science was the first course of the Online Masters in Science Education to be developed. Although she likes to give me credit for it, it was very much co-developed by Sue Doubler and me. Our challenge developing this course (indeed the challenge for the whole program) was to create an experience of inquiry for the teachers enrolled in the course. Over the years, the great wisdom that has emerged from those who have undertaken teacher enhancement designed to move teachers toward inquiry-based teaching is that teachers must become inquiry learners themselves--to experience that feeling--before they can be inquiry teachers. Although we all knew a great deal about shaping inquiry experiences in face-to-face settings, none of us had done it online. Among the advisors to our work (and even the funder of this course's development!) there was a great deal of skepticism that it could be accomplished. In order for the Online Masters program to prove that it could fulfill its goals, this crucial problem had to be solved.
My "nutshell" definition of inquiry learning is the use of the methods of scientific discovery to create understanding. I don't see this as a formal or even sequential set of steps, but as a general mind-set guiding investigation. As such, the signature of inquiry learning is composed of many things: direct experimentation and observation, creating questions, answering them with data, and building explanations. Importantly, another essential ingredient of inquiry learning is that the building of understanding takes place in a social context. Just as scientific communities build their fields through shared methods and understandings, so too I feel that learners must play out their understandings by articulating them, questioning them, and have the group of learners grow together in mutual understanding. The social context is crucial if we are to believe the constructivist tenant of starting with and building on the learners' ideas.
So how could we build learners dispersed across the globe into a community who could investigate a scientific domain, building their knowledge? We knew it would take shared experiences and lots of interaction. I believe it was Sue who suggested water as a theme that runs through everyone's lives. It's ubiquitous and essential, yet subtle and scientifically challenging. However, that being said, it took us a long time to distill our course down to the science that can be learned from a glass of water. The trick was to find something that would immediately grab everyone's attention, be un-intimidating enough so as to invite in even the most science-phobic, and deep enough to hold the interest of the scientifically advanced.
On the way to finding a set of materials that would meet these criteria, I had lots of fun exploring new realms of investigation, all having to do with water. Let me mention a few. I became fascinated with dropping drops of colored water (the original blue water experiment) and measuring the size of the splats on paper. Also, as I wanted people to work in the natural environment, I studied the formation of dew (or frost), a study that I believe to be a truly fascinating for its beauty and the way it brings together so many subtle aspects of nature. These investigations now seem rather farfetched as a basis for an introductory online course, however their pursuit allowed me to amass a comprehensive list of concepts associated with water and a number of small experiments that illustrated particular water concepts. With this list of concepts splayed across a course timeline, it was clear we had way too many. The most difficult part of the course content development was to distill (no pun intended) these concepts into manageable whole.
A guiding principle in the distillation process was to center on science that was relevant to the elementary and middle school curriculum. Density and heat and temperature came to the forefront. With the study of density in water, came the concept of buoyancy, and then implicitly the concept of force emerges. All of a sudden we were into a very deep subject. When forces are in balance there is the concept of equilibrium. Equilibrium is an overarching scientific principle (like energy) that can be studied from many viewpoints and, I believe must be studied in different ways to be understood. Notions of heat transfer and thermal equilibrium provide another view of equilibrium.
These were the concepts that we wanted each course participant to come to understand in their own way, not through book learning, but through careful observation and shared experience. Finally, my hope is that the truly enduring learning that participants have from Try Science is that of the inquiry learning process, that it changes the way they think about their ability to learn and it changes the way that they have their students learn.
Sue Doubler (A Model for Learning Science Through Inquiry)
Half-way through Try Science the coursework shifts from engaging in scientific inquiry to supporting science inquiry in the classroom. As Wynne Harlen and I developed the pedagogical half of the course, we knew that some course participants would not be continuing with the Master's program-- Try Science would be their only course. We asked ourselves, what was most important for these participants to learn. The answer, we decided was for participating teachers to understand how to engage their students in science inquiry in a way that would further the students' understanding of science concepts. This understanding we felt was at the heart of effective classroom science. If teachers engaged their students in making predictions, carrying out investigations, using observations and data to generate explanations and rethink their ideas, then the children would develop the essential skills of science for generating knowledge.
We felt that it was essential for participants to have a common way of thinking and talking about inquiry in their coursework, and so we provided them with a model of inquiry learning that would become "the anchor" for their discussions. We wanted course participants to reflect on their own engagement in inquiry, before looking at children's engagement and before thinking about the teachers' role in supporting inquiry.
Try Science culminates with each participant developing an inquiry-based lesson. For many this is a hugh step and needs the support and direction of an attentive and caring facilitator who first ensures that the investigation is really an investigation, who ensures that the investigation is worth doing, that is, addresses important science concepts, and ensures that children who participate in the lesson will really use their predictions, investigation, and evidence to rethink their ideas in the same way that a scientist would. The aim is to bring children's science as close to the "real thing" as possible.
        
