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Short Abstract:

Formative assessment is a crucial element of instructional technology design.

However, assessment systems vary from very structured tools to ones that support open-ended investigative simulations.  This spectrum of formative assessment strategies will be

elucidated, with examples, and a simple taxonomy of learning goals and useful assessment styles will be proposed.

Long Abstract:

Along with the rest of higher education, science education is undergoing a

revolutionary transition to the Learning Paradigm, driven by new insights about the cognitive development of learning and serious soul-searching about the adequacy of traditional science education practices to promote learning with understanding.  However, the revolution in science education may be more challenging than the one that pervades higher education. This is because a paramount goal of science education reform is to provide students with experience in the process of science.  However, recent cognitive research indicates that our brains require special training in the development of these kinds of epistemological skills. Instructional technology learning environments can provide powerful tools to foster learning-centered and inquiry-oriented approaches: (1) interactivity promotes active learning; (2) sensory-rich information formats can engage cognitive assets involved with deeper learning; (3) communication tools can encourage learning that is socially situated; and (4) formative assessment tools can act in a suite of related processes critical to effective learning.

Formative assessment tools may be the most crucial element in the pedagogical feature set of advanced instructional technology. Formative assessment systems can improve our communication of learning goals to students, give students real time feedback about their progress, build incentive systems for competency based learning standards, collect diagnostic clues about student needs and foster the development of metacognitive skills by students. However, the effectiveness of alternative assessment systems varies across a continuum from very structured tools intended to support the development of foundational information, to open-ended investigative simulations intended to support the development of critical inquiry skills.  This spectrum of technology-assisted, formative assessment strategies will be elucidated, with

examples, and a simple taxonomy of learning goals and appropriate formative assessment systems will be proposed. Examples will include interactive multimedia learning environments, research simulations, and elements of course management systems.

