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Abstract
This research studied the effects of the ESRU-guided inquiry-based curriculum on pre-service science
teachers’ understanding inquiry, practicing inquiry and core teaching conceptions. The curriculum

consisted of 1) ESRU cycle, 2) guided inquiry-based learning experience about rice farming crisis, and
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3) reflective writing about core teaching conceptions. There were twenty-three volunteer pre-service science

teachers participated in the process of curriculum implementation. Research methodology was one group
pretest- posttest design in order to track the changes in pre-service science teachers’ understanding,
practicing and core teaching inquiry toward science before and after the curriculum implementation.

The findings indicated that after the curriculum implementation, participants understand inquiry as
the way scientists do science. For practicing inquiry after the implementation, participants used more
structure of five features of inquiry beside 5E model. Finally, core teaching conceptions of the participants
changed after the curriculum implementation, the participants understood that students have the
expandable learning ability. The findings implied that when the pre-service science teachers understand
inquiry as the process of that scientists use to construct new knowledge; therefore, they think of students
as the expandable learning ability.

Keywords: understanding inquiry, practicing inquiry, core teaching conceptions

Introduction

According to the educational reform occurring
around the world, the necessity and demand for the
reform of education raised up, consequently, in
Thailand, the National Education Act of B.E. 2542
(1999) was passed as the guiding principles for
education reform (ORE, 2002). The goals of the
National Education Act are to develop learners in
four areas: morality, intellectual growth, quality of
life, and competitive ability. Education institutions
are burdened with the responsibility of managing
learning development which emphasizes thinking
processes, managing and confronting real
situations, applying knowledge for solving problems.
(Ministry of education, 2001) The change of learning
activities from teacher centered to be students
centered are required; therefore the teachers need
to transform themselves from transferring knowledge
to students to be facilitators. In science subject, the
core curriculum emphasized the leaning science
through inquiry as the main issue of educational
reform(IPST, 2008).

As a key role of educational process, science
teachers need to have a clear concept of inquiry,
and then integrate it with the science body of
knowledge to create the inquiry-based classroom
curriculum. Considering the science educational
standards, scientific inquiry teaching is a must
strategy for teaching science based on the
emphasis in all eight standards. Many efforts of
implementation scientific inquiry, however; there are
some misunderstandings in science teachers, even
with the teachers who had experience with real
scientific research (Crawford; et.al, 2005).
Additionally, because of the strength of inquiry
teaching and the need of science educational
standard, the effort of giving information about
inquiry teachings has begun right after educational
reform. More understanding can be accomplished.
Consequently, pre-service science teachers
and in-service science teachers gain more

understanding of inquiry.



Pre-service science teacher period is the
peak time of teacher students to experience
professional life. The experience that they learn will
build up the core beliefs in science teaching
(Christina & Yovita, 2007; Forbes & Davis, 2010).
Also, professional development could be one of the
choices to increase practicing skill for pre-service
science teachers. Somehow, even teachers who
understand scientific inquiry do not bring scientific
inquiry into classroom practice (Brown & Melear,
2006). Lotter; Harwood & Bonner (2007) suggest
that core teaching conceptions is the key to hold
teachers’ understanding of inquiry to classroom
practicing inquiry. The teacher’'s conceptions of
science, their students, effective teaching practices,
and the purpose of education influenced the type
and amount of inquiry instruction performed in the
classroom. The researcher claimed that to be
successful inquiry professional development must
not only teach inquiry knowledge, but it must also
assess and address teachers’ core teaching
conceptions.

According to all information above, helping
pre-service science teachers to be more
understanding and practice inquiry by bridging the
gap of understanding and practicing inquiry is
essential. The demand of the curriculum for pre-
service science teachers to enhance understanding
of inquiry, practicing inquiry and the core teaching

conceptions that support inquiry should be provided.

Research objectives

The purpose of this study was to examine the
pre-service science teachers’ understanding of
inquiry, practicing inquiry and core teachings
conceptions before and after the curriculum
implementation through the Frayer model,

questionnaire, and lesson plan designing.
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Research questions

Do pre-service science teachers’ understanding
and practicing of inquiry significantly increase after
participating in ESRU-guided inquiry based
curriculum?

What are teachers’ core teaching conceptions
that pre-service science teachers hold before and
change after participating in ESRU-guided inquiry

based curriculum?

Method
Research methodology
The design of this study is a mixed method,
one group pre-test, post-test design, where the
ESRU-guided inquiry-based curriculum is an
independent variable and the outcome of
pre-service science teachers on understanding
inquiry, practicing inquiry and core teaching
conceptions are dependent variables.
Curriculum setting
The ESRU-guided inquiry based curriculum
was designed by consisting of three main parts.
1. ESRU engagement
The engagement part of the curriculum is the
informal assessment model, ESRU model, which
consisted of four steps as follow:
E is the teacher elicits the question
S is the students respond to the question
R is the teacher recognize the students’
responses
U is the teacher use the recognized
students’ responses as a tool for learning activity
The researcher started the curriculum
implementation by asking the participants about the
concept of inquiry and recognized the answer in
order to correct the misconceptions during the

implementation.
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2. Guided inquiry-based learning activity

The content of the learning activity is about
rice farming crisis. The participants received the
information about rice farming crisis. There were
six units including water crisis, soil crisis, fertilizer
crisis, pesticide crisis, organization crisis and
microteaching of inquiry-based lesson plan. As a
group, the participants had to create the projects to
solve the problem through inquiry process.

3. Reflective writing about core teaching
conceptions

The conflict stories about core teaching
conceptions were provided to the participants in
the last thirty minutes of each activities, then the
participants wrote the reflective idea according to
the stories they had read.

Time structure

The curriculum was implemented for a total
of eighteen hours, divided into three days of six

hours. Three hours for each unit, the structure of

Table 1. All instruments used in this study.

activities in three hours of each unit is as follows:

Guided inquiry-based lesson on rice farming
crisis 2.30 hours

Reflective writing on core teaching concep-
tions 30 minutes

Participants

Participants in the curriculum implementation
were 23 pre-service science teachers who were
studying at the fourth year of a five-year of teacher
preparation program. Participants were selected
purposely from volunteered pre-service science
teachers because the questionnaire and reflective
writing part may not elicit the true information from
the non-volunteer participants.

Data Collection

Allinstruments that were used in this research
are as shown in table 1. The qualitative information
was used to support the quantitative information to

confirm the answers.

Dependent variables

Instruments

Quantitative data

Qualitative data

1.Understanding inquiry |- Pre — post Frayer model

- Pre — post Frayer model

2. Practicing inquiry
lesson plans
- Project report form

- Pre — post inquiry scoring rubric for

- Observation forms of project
presentation

3. Core teaching

conceptions

- Pre — post questionnaires

- Pre — post questionnaires

reflective writing

Data analysis

The collected data from the questionnaire
about understanding of inquiry were coded into
content-based or processes-based and reported
as the percentage. The lesson plan task was scored

using the inquiry rubric score for lesson plan.

The dependent t-test was used to analyze the
pre-test and post-test of lesson plan task score.
The core teaching conceptions before and after the
implementation were coded and report as the

perecentage.



Research results
Understanding inquiry

Before the curriculum implementation,
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83.58% of the participants responded to the Frayer
model about the definition of inquiry as facts and

knowledge which are content-based.

100% -
80%
60%
40%
20%
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Fact and knowledge

H hefor

Processes

Figure 1. Pre-service science teachers’ understanding inquiry before and after the implementation.

After the curriculum implementation, the
answer has changed differently. A total of 44.68%
of the participants changed their ideas of inquiry
from content-based to be skill-based after the

curriculum implementation.

Practicing inquiry

For 62.30 % of the participants designed
the lesson plan about giving the experiment to
the students, and the other four features of
inquiry besides doing experiment were found in
the very low percentage before the curriculum

implementation.
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Figure2. Pre-service science teachers’ practicing inquiry before and after the curriculum implementation

After the curriculum implementation, all five
features of inquiry appeared more in the lesson plan
of the participants. A total of 69.65% of the
participants were aware of having students
formulate explanations from evidences after

participating in the professional development.

The feature of engaging students to make scientific
question rose up 56.92%. The feature of justifying
data rose up 40.57% totally. The feature of engaging
the findings with existing knowledge rose up totally
36.28% after the implementation, and the last

feature, analyzing, rose up 36.25%.
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Table 2: The t test score for dependent group of practicing inquiry.

Experimental group N S 2D )2 t
Pre implementation 23 4.22 3.49

-169 1495 -10.3869*
Post implementation 23 11.56 1.24

t(.01,23) =-2.500

The lesson plans were scored using the
inquiry rubric score, the full score is fifteen. The
t test score for dependent group of the
inquiry-based lesson plans in table 2 showed that
the inquiry-based lesson plans after the curriculum
implementation significantly higher than the lesson
plans before the implementation at level

0.01. This finding indicated that the curriculum

implementation can improve the skills of designing
inquiry-based lesson among participants.

Core teaching conceptions

The results of the response is shown in figure
3, before the curriculum implementation the
strongest belief was about student ability of learning,
which 91.30 % of the participants thought student

might have the limitation of learning.

100% -
90%
80%
70% -
60% -
50%
40% -
30%
20% |
10% -

0%

56,529 59.10%
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Figure 3 The percentage of pre-service science teachers’ core teaching conceptions before and after

curriculum implementation.

The results shown after the curriculum
implementation; all core teaching conceptions that
support inquiry rose up. The strongest belief about
the limited learning ability of the students change
by decreasing from 91.30 % to 21.74% and their
belief of the expanding learning ability increased
from 4.35% to 69.57 %.

Conclusion and discussion

The results of understanding of inquiry
showed that the ESRU-guides inquiry-based
curriculum can change the participants’
understanding about inquiry from facts and
knowledge based to be more process-based.

In conclusion, before the implementation



participants did not understand the various types of
inquiry; therefore, they could not make a clear
definition to state their understanding of inquiry.
This finding supports the work of Demir & Abell
(2010) that the teachers held incomplete views of
inquiry-based teaching. Moreover, the study of
Crawford; et.al. (2005) shows that even the teachers
with research experience failed to understand the
diverse method of inquiry used by scientists. The
incomplete view of participants understanding of
inquiry before the curriculum implementation implied
the same result as the work of Crawford.

The participants’ lesson plans showed that
pre-service science teachers will face the problems
in practicing inquiry in the actual classroom. With
the same result of the study by Demir & Abell (2010)
which revealed that the teachers not just could not
explicitly explain a clear understanding of
inquiry-based teaching, but also they could not
demonstrate inquiry-based teaching practices
consistent with NRC (2000). Also Apedoe (2008)
presented that undergraduate students could not
do well in inquiry without supporting and guiding.

The core teaching conceptions as shown in
the results showed that most of the participants hold
the set of belief that does not support practicing
inquiry before the curriculum implementation;
however, after the curriculum implementation this
belief changed from thinking of students as a
limited learning ability to expandable learning
ability. This will be the key factor of practicing more
inquiry in the classroom with young students when
the teachers think the students are ready. Lotter;
Harwood & Bonner (2007) suggested for the
successful inquiry professional development that

the program must not only teach inquiry knowledge,
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but it must also assess and address teachers’ core
teaching conceptions, then find the way to adjust
them properly into the set of core teaching concep-

tions that support inquiry.

Recommendations

The results from this study implied that
pre-service science teachers need a clear
understanding of inquiry which plays the important
role to pre-service science teachers’ core teaching
conceptions. The proper time for practicing needs
to be provided and the close attention by the
experienced supporter is important for practicing
inquiry. The core teaching conceptions of the
pre-service science teachers need to be addressed
and informed; therefore, the pre-service science
teachers’ core teaching conceptions could be more
inquiry supported.

This study designed the guided
inquiry-based, which is considered the middle
level of inquiry. For further research, there should
be studies on:

The survey of the obstacles during teaching
experience should be studied to find the way to
support pre-service science teachers.

The study of the relationship between school
policy and the effects on decision making to chose
the teaching method in science teachers should be

examined.

Acknowledgement

| would like to express my deep gratitude to
Assoc. Prof. Dr. Nason Phonphok, my chair advisor
and Assisted. Prof. Dr. Chanya Dahsah, Dr. Savittree
Rochanasmita Arnold, my advisor, for their valuable

comments, kind assistance and encouragement.

N
n
n
(o]
=
[
—
(=
c
1)
c

]
=]
2
>
=1
N

e

=}
st
=]
N
(32]

e

=)




<
o
w
N
Z
o
»
>
©
N
1
<
N
o
N

=

Journal of Education
KHON KAEN UNIVERSITY

References

(1]

(2]

(3]

(4]

(5]

(6]

Apedoe, X. S. Engaging students in inquiry:
Tales from an undergraduate geology
laboratory-based course. Science
Education, 92, 631-663; 2008.
Brown, S.L. and Melear, C.T. Investigation
of secondary science teachers’ beliefs and
practices after authentic inquiry-based
experiences. Journal of Research in
Science Teaching, 43, 938-962; 2006.
Christina, V.S. and Yovita, N.G. Using a
guided inquiry and modeling instructional
framework (EIMA) to support preservice K-8
science teaching. Science Education, 91,
158-186; 2007.
Crawford, B.A., Zembal-Saul, C., Munford,
D. and Friedrichen, P. Confronting
prospective teachers’ ideas of evolution
and scientific inquiry using technology and
inquiry-based tasks. Journal of Research in
Science Teaching, 42, 613-637; 2005.
Demir, A. and Abell, A.K. Views of inquiry:
Mismatches between views of science
education faculty and students of an
alternative certification program. Journal of
Research in Science Teaching, 47,
716-741; 2010.
Forbes, C.T. and David, E.A. Curriculum
design for inquiry: Pre-service elementary
teachers’mobilization and adaptation of
science curriculum materials. Journal of
Research in Science Teaching, 47,820-839;
2010.

(7]

(8]

(€]

(101

(1]

[12]

[13]

Institute for the Promotion of Teaching
Science and Technology [IPST]. The Basic
Education Core Curriculum B.E. 2551 (A.D.
2008) Science. Retrieved December 1,
2009, from http://www.ipst.ac.th/web/
images/files/SciCur_2008_EngVersion.pdf;
2008.

Lotter, C., Harwood, W.S. and Bonner,

J.J. The influence of core teaching
conceptions on teachers’ use of inquiry
teaching practices. Journal of Research in
Science Teaching, 44, 1318-1347; 2007.
Luehmann, A.L. Identity development as a
lens to science teacher preparation.
Science education, 91, 822-839; 2007.
Lunford, E., Claudia, T.M. and Roth,

W. Proliferation of inscriptions and
transformations among perservice science
teachers engaged in authentic science.
Journal of Research in Science Teaching,
44, 538-564; 2007.

McDonald, S. and Songer, N.B. Enacting
Classroom inquiry: Theorizing Teachers’
Conceptions of Science Teaching. Science
Education, 92, 973-993; 2008.

Ministry of Education, Thailand. Basic
Education Curriculum 2001. Bangkok:
Kurusapa Ladprao Publishing; 2001.
National Research Council (NRC). Inquiry
and the National Science Education
Standards. Washington, DC: National
Academy Press; 2000.



