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National science standards call for increasing student exposure to inquiry and real -
world problem solving. Students can benefit from open-ended |earning environments
that stress the engagement of real problems and the devel opment of thinking skills and
processes. The Internet is an ideal resource for context-bound problems with its
seemingly endless supply of resources. Problems may arise, however, since young
students are cognitively ill-prepared to manage open-ended |earning and may have
difficulty processing hypermedia. Computer tools were used in a qualitative case study
with 12 eighth graders to determine how such implements might support the process of
solving open-ended problems. A preliminary study proposition suggested students
would solve open-ended problems more appropriately if they used tools in a manner
consistent with higher-order critical and creative thinking. Three research questions
sought to identify: how students used tools, the nature of science learning in open-
ended environments, and any personal or environmental barriers effecting problem
solving.

The findings were mixed. The participants did not typically use the tools and
resources effectively. They successfully collected basic information, but infrequently
organized, evaluated, generated, and justified their ideas. While the students understood
how to use most tools proceduraly, they lacked strategic understanding for why tool
use was necessary. Students scored average to high on assessments of general content
understanding, but devel oped artifacts suggesting their understanding of specific micro
problems was naive and rife with misconceptions. Process understanding was also
inconsi stent, with some students describing basic problem solving processes, but most

students unable to describe how tools could support open-ended inquiry. Barriersto

effective problem solving were identified in the study. Personal barriers included naive



epistemol ogies, while environmental barriersincluded alack of communication activities

and training.

The study proposition was neither supported or rejected by the data, since students

did not use tools effectively. Future studies may find tools support higher-order thinking

if study recommendations are followed: training students procedurally and strategically,

perhaps longitudinally; using students persona problem models as an explicit part of
instructional strategies; balancing students’ epistemological comprehension of problem
complexity with self-directed, self-management tactics, and employing the teacher as
diaectic facilitator.
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