Abstract

Problem finding is a creative process whereby individuals develop original
ideas for study. Secondary science students who successfully participate in
authentic, novel, open inquiry studies must engage in problem finding to
determine viable and suitable topics. This study examined problem finding
strategies employed by students who successfully completed and presented
the results of their open inquiry research at the 2007 Connecticut Science Fair
and the 2007 International Science and Engineering Fair. A multicase
qualitative study was framed through the lenses of creativity, inquiry
strategies, and situated cognition learning theory. Data were triangulated by
methods (interviews, document analysis, surveys) and sources (students,
teachers, mentors, fair directors, documents). The data demonstrated that the
quality of student projects was directly impacted by the quality of their

Research Questions

What are the distinguishing problem finding features of
exemplary, open-inquiry science research

o

projects?

2. How do parents, teachers, and mentors influence student
problem finding?

Key Operational Definitions

Inquiryis the in whi study the and propose
explanations based on the evidence derived from their work” (NRC, 1996, p. 23).
Inquiry can also refer to activities of students in which they develop knowledge
and understanding of scientific concepts, and methods to study the natural world.

Open Inquiry is a student-centered instructional approach for learning that
begins with a student's question, followed by research, design, experimentation,
and communication of results. Open inquiry requires higher order thinking and
direct, practical work with concepts. A key feature of open inquiry is having
students ask their own questions (Martin-Hansen, 2002).

Problem finding is a science student’s ability to define or identify a problem (Kay,

1994). The a
problem that are generated and selected for further consideration (Fontenot,
1993). Problem purposes,
decide what is interesting, and ultimately deci they study

(Leavitt, 1976).
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Theoretical Constructs

Secondary school teachers have long valued developing student problem solving skills.
Indeed, problem solving has become an integral part of instruction across curriculum
areas. Students are challenged to use a variety of strategies to identify problems and their
implications, develop action plans, utilize a variety of relevant sources, information, and
data to address the problems, and formulate solutions . Problem solving techniques can be
highly idiosyncratic. However, in perhaps too many educational settings involving problem
solving, teachers provide students with the problem or question, and sometimes even the
methodology for determining the solution. This approach may be due to curricular
requirements, time factors, or the limited scope and goals of particular learning modules
or the inability of teachers to effectively employ inquiry-oriented instructional techniques.

What, therefore, seems lacking are opportunities for students to problem find: to develop
their own unique ideas for study. While problem solving requires primarily
logical/analytical thought processes, problem finding is a creative process (Dillon, 1982).

In order to implement inguiry learning successfully, teachers must understand what
inquiry is, understand the structure of their scientific disciplines, and be skilled in inquiry-
teaching. Since it can take many forms, it is critical that educators understand different
forms of inquiry, and the value of implementing each.

Structured inquiry is a guided form of inquiry, generally directed by a teacher (Martin-
Hansen, 2002). This is typically exemplified by a hands-on learning experience where
students follow the step-by-step directions provided by the teacher, sometimes referred to
as “cookbook” When students engage in guided inquiry they have more responsibility and
independence than when using structured inquiry. A teacher poses a question, often
curricular in nature, and students work to develop a solution by designing their own
methods and data analysis procedures. In open inquiry, students become responsible for
asking their own questions, designing and conducting experiments, then analyzing and
reporting the results. In essence, a creative element is added because students must
problem find before they can problem solve. Students are challenged to observe raw
phenomena, identify a problem, and determine a solution.
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From a teaching and learning perspective, the major pedagogical goals of high-quality

extended scientific open inquiry are to provide students with the opportunity to assume

more and more ibility for their own intellectual by becoming

independent learners (inquirers) who: (a) interact with practicing scientists; (b) participate

in a significant research experience; (c) select, develop and conduct an independent

research project; and (d) develop the skills of reporting, presenting, and sharing research
1

In the gifted education literature, the Enrichment
“Triad Model (Renzulli, 1977), although not science-
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(2002) inquiry model. Consisting of three levels of

activities, Type | activities are general interest,
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though not typically found in the regular

Tl curriculum, and Type Il are categorized as how-to

Methodology Overview
(Qualitative Paradigm)

Semi-structured Interview Sample
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Ablog was used to maintain reflexivity. Peer and mentor
audits were conducted and feedback responses were.

Impact of Problem Finding on the Quality of Authentic Open Inquiry Science Research Projects
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Analysis and Discussion

After coding, the following axial categories emerged from the data:

 bichriical,

Conclusions

Connecting the data. Problem finding in science is a uniquely creative process that can inspire and direct open-inquiry research. Students

who problem find well, do so by util

ing a situated cognition learning framework. Their problems, and subsequent projects, have value to a
o 7

greater y outside of the scope of effectively find th
problems using resources from previou: lized . They have a If- da
logical, and analytical perspectives of science research. Good problem finding s derived from an idi tic, nonlinear, and

understanding
ptional abil

inguiry. Finally, problem finc

influenced and assisted by the community of practice, to whom the students have an

These students and their problem finding strategies can serve as models for other

to

an open inquiry proj

d mentors for.

projects. Nurturing problem

posted to the blog. Blog address is problemfinding.blogspot.com

Coded Data Sample

Each student-subject was evaluated for
temperament for science research using a
reliable and valid instrument, The USRT. This
affective instrument allows subjects to select
personality traits which best describe them.
The instrument was standardized using
freshmen undergraduate science majors.






