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Using Students’ Expressive Models to Facilitate Conceptual Development

By Cyndi Rader

This thesis was chosen because of its focus on education and technology’s role in aiding student’s conceptual development.  As an analysis of this thesis, we considered the goals and obstacles of the project.  Then, we consider the data and analysis of that data as a means of proving their results.  Finally, we consider how well the paper establishes its goals and how convincing it is overall.

The main goal of the project was to teach a portion of the state’s 4th and 5th grade biology standard using the EcoWorlds software alongside supporting curricula.  The aim was for the students to build balanced ecological models and, in doing so, gain curiosity about science content and give them the resources to further their learning.

There were a number of challenges and obstacles facing the researchers, however.  The most poignant was designing a software system that would be usable by the target audience – 4th and 5th grade students.  EcoWorlds was designed using AgentSheets to make it rich enough to express the biological models, yet easy enough for the students.  Even still, the software went through a number of revisions before settling on a manageable interface.

The project was set in a classroom of 17 4th and 5th graders and one classroom teacher.  Students were divided into groups of 4 or 5, and each group was given a particular environment (desert, polar, rain forest, etc) with which to build an ecosystem.  Each student was responsible for one animal in the ecosystem (with traits to survive in that environment), and the entire group needed to incorporate their animals, with the goal of creating a “balanced” ecosystem on the EcoWorlds simulation software.  The curriculum consisted of several sets of collaborative classroom activities, where they first built predator/prey food webs and otherwise planned their ecosystem before sitting down at a computer.  As a whole, the project took several months, and aimed to cover a variety of concepts within the 4th and 5th grade Science learning standards.

With the help of their teacher and three research assistants, students began encoding specific traits and features that determined how their animals would survive given the environment and predator/prey relationships in their ecosystem.  The majority of research data was collected in two forms:  the final projects that students produced, and volumes of recorded conversations (both within student groups and between students & research assistants).  The recorded conversations were used to subjectively gather data on the students' depth of learning about the scientific content.  Research data was also collected via interviews with the teacher and researchers, who gave professional opinions about “how the students  were doing” with the tasks assigned to them.

Students' problems were faced primarily while interacting with the software interface, and the task of “debugging” a given ecosystem that was clearly unbalanced (where certain species overpopulated and others went extinct in a small number of days).  Such testing and debugging, while a seemingly menial task for most computer scientists, turns out to be a rather tricky problem for most 9-11 year-olds to conquer.  As Ms. Rader notes in her thesis, revisions of the software interface as well as significant scaffolding in the Science Unit seemed to dramatically help with these issues, so that students could spend more time pondering and debating the scientific concepts and less time struggling with their software representations.  It should be noted however, that such ecosystem debugging (with the guidance of a teacher or researcher) often lead to the biggest and deepest insights, such as the realization that an ecosystem must maintain a far greater volume of keystone species (plankton, fish, etc) than large predators in order to remain balanced and survive.

As a final note, there was one thing that didn’t seem to fit as well with this thesis.  After all the data was analyzed, there didn’t seem to be concrete objective evidence supporting the view that students were learning any more (or less) than they would in a typical classroom.  Admittedly, most of the analysis takes a subjective view, as students' understanding and curiosity is difficult to measure objectively, but it still seemed to lack the definitive push that would convince most educators.

