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ABSTRACT

This study tried to examine the perception of students’ free inquiry between science teachers’ open
inquiry and guided inquiry, and to suggest effective teaching and learning strategies for effective
free inquiry guidance. In this study, a qualitative analysis was conducted based on the teaching
experiences of science teachers with free inquiry, open inquiry, and R&E teaching experience. To
this end, a total of 5 teachers participated in the study, focusing on the perception of inquiry,
experiences of free inquiry, difficulties experienced while conducting free inquiry, and teaching-
learning strategies to improve them. Interviews were conducted once or twice for a minute, and

%’ﬁ oL the results of the interviews were all recorded and transcribed to be used as analysis data for the
study. As a result of the study, the teachers participating in this study received a guided experience
a OPEN ACCESS in which students become accustomed to research rather than open inquiry when conducting free

inquiry activities, and then expanded step by step according to the progress or speed of the research.
It was recognized that appropriate intervention by teachers to develop skills and solve problems
creatively was necessary. In addition, in order to grow as a scientific expert, it is necessary to establish
a specific infrastructure for research where students can actually conduct the desired inquiry and try
various methods, and experts who can provide professional scientific knowledge and skills in such
a research environment emphasized the importance of collaboration in free exploration. In addition,
as an effective instructional strategy for free inquiry, students are given autonomy when choosing a
research topic that awakens the meaning and value of research, guiding them to systematically learn
the research process through variable control and repeated experiments, and forming a team. and
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Damsa et al., 2010; Goulart & Roth, 2010; Lee & Kim, 2019; Stroupe 2014)
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Methods

Participants
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Table 1. The Participants
Partici Teacher . . . .
articipants ~ © Major Degree Experiences related to self-directed inquiry
A Teacher 26years  Biology Master's - Since 2009, she has been actively participating in free inquiry (R&E) while
education preparing for a scientific inquiry debate contest.

B Teacher

C Teacher

D Teacher

E Teacher

- Conducting project research at science-focused high schools, science exhibitions,
youth science inquiry class called YSC, writing research papers while self-inquiring

- Science-focused school inquiry contests, science exhibitions, and project research
(R&F) guidance

- Operate gifted education center as a teacher dispatched to the exhibition hall for
gifted students

- As a teacher in charge of the gifted education center of the Western Education
Support Office, she taught a number of outputs.

9years  Chemistry  Master's - Teaching R&E activities and assignments research activities and dream plus R&E
education activities at science-focused high schools

- In a general high school, students begin their research activities while taking part
in the advanced science class.

- Started research on the subject related to star observation for astronomy class

students.
13years Chemistry = Master's - STEAM Leading School, STEAM R & E Research, Science Activation Specialization
education Program, Gifted and Talented Class, R & E Guidance, Chemistry Experiment in
Chemistry Class

- In 2018, a special prize at the National Science Exhibition, Student Guidance at the
Chemistry Exploration Frontier Festival

- Maker project in progress
11years Chemistry  Master's - STEAM Leading Schools, STEAM R&E Research, Science Exhibitions, Assignment
education Research in Science Focused School Teachers
23years  Biology Doctor - Operation and guidance related to free inquiry and task research in gifted schools

education
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Data Collection
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Data Analysis
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Table 2. The examples of first coding

Category Topic bundle Topic (similar frequency code)
Awareness of  Scientific inquiry competency - Variable control, replicate testing, application of new techniques, and
self-directed exploration involving failure and adversity
inquiry Positive achievement and joy of - Support and encouragement for the inquiry process, sufficient time for
guidance students inquiry, patience and encouragement of teachers
Student autonomy and - Boldness beyond creativity, new attempts, autonomy in team formation
independence
Teacher Setting the research topic and - Improving trial and error, searching for related academic papers, writing and
intervention  direction revising research proposals, pursuing the meaning and value of research,
in self-directed asking questions that stimulate thinking, and bridging the gap with previous
inquiry studies
activities Offer advice and feedback on - Connecting experts, presenting ideas for problem solving, guidance on how
research to explore, analyzing data, continuing guidance on research manuals and

methods, setting up appropriate scaffolding
Provide a research environment - Establishment of facilities and environment necessary for project research,
laboratory for project research, and connection with experts

Presenting research results - Writing research results plans and reports, presenting research results, sharing
and feedback experiences
Difficultyin ~ The gap between the reality - Education system centered on entrance exam, sense of distance from reality,
guiding self-  of the entrance exam and multiple teams assigned to teachers
directed inquiry education
activities Group composition and conflict - Division of roles by team, dissonance among members, lack of cohesion,
dissonance between groups, differences in competency and level among group
members
Degree of intervention in open - The degree of guidance on topic selection, inquiry activities, and the level and
inquiry degree of feedback during the research phase
Teaching Continuous feedback on topic - Select topics of interest to students, explore various topics in science, and guide
strategies selection teachers to topics of interest to students according to their level

such as nudge A Guide to Variable Controls and - Setting the experimental group and control group, finding the meaning of
strategies when = Replicates in Exploratory Design  research through success and failure experiences, forming self-esteem through

teaching self- repeated experiments, solving trial and error, finding errors and improvements
directed inquiry in the experiment
activities Sharing and feedback on research - Presentation of results at each stage of the study, introduction of peer
results evaluation system, sharing of presentations through colloquium, and reflective
thinking of students themselves
Results
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Exploration that can Enhance Research Capabilities by Providing the Necessary Infrastructure for Research
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