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Abstract: Problem statement: Organization of science learning activities is es=mary to rely on
various methods of organization of learning antiécappropriate to learners. Organization of preject
based learning activities and inquiry-based legrractivities are teaching methods which can help
students understand scientific knowledge. It wamdmore efficient. This study aimed to compare
learning achievement, science process skills aaty/tical thinking of fifth grade students who leath

by using organization of project-based and ingbiaged learning activitieg\pproach: The sample
used in the study consisted of 88 fifth grade stigle?2 selected classrooms at Muang Nakhon
Ratchasima School, under the Office of Nakhon Retitha Educational Service Area Zone 1 in the
first semester of the academic year 2008, obtaphgster random sampling technique. Students were
divided into 2 groups, 44 students each. The rebegastruments used in the study were lesson plans
for organization of project-based and inquiry-basesining activities, 8 plans each; a 30-item 4-
choice science learning achievement test with aiisoating powers ranging 0.28-0.46 and a reliapilit
of 0.86; a 20-item 4-choice science process skifit twith difficulties (P) ranging 0.36-0.68,
discriminating powers ranging 0.38-0.72 and a bdlig of 0.82 and a 20-item 4-choice analytical
thinking test with difficulties (P) ranging 0.44€7, discriminating powers ranging 0.32-0.81 and a
reliability 0.76. Hotelling ¥ was employed for testing hypothesRssults: The plans for organization

of project-based and inquiry-based learning a@disitin the science learning had efficiencies
89.05/78.79 of project-based learning and 87.584&f inquiry-based learning in respectively. The
plans for organization of project-based and ingbiaged learning activities had effectiveness irglice
0.6774 of project-based learning and 0.67810f ingbased learning in respectively. Students who
learned using the plans for organization of prefgded learning activities and those who learned
using the plans for organization of inquiry-basedrhing activities did not have different learning
achievement, science process skills and analytti¢aking (p>0.05).Conclusion: In conclusion, the
plans for organization of project-based and ingqbiaged learning activities were appropriately
efficient and effective. The students in 2 groujak bt show different learning achievement, science
process skills and analytical thinking. Therefoseience teachers could implement both of these
teaching methods in organization of activities pgrapriate for learners to achieve in the future.
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INTRODUCTION appropriate ways. Also, instructional strategies in
school science should allow students meet the gifals
In the context of changing world, science andscience education. It is to enable students torebse
technology play its important roles in all level of their natural environment and to develop skillsuiesd
community. School need to develop students in termg understand and explain both themselves and their
of scientific knowledge and promote them makeenvironment (Manet al., 2004).
thinking critically, doing empirically based on oe¢ of Students need to include some the key aspects of
science, scientific literacy (Nuangchalerm, 20Ithe  inquiry-based classroom, new knowledge is incoteora
pedagogical aspects need to have inquiring mind ithrough sensory stimuli by incorporating students’
science and make them to meet both science inurrent and prior understandings (Kirscheesl., 2006).
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Students will be engaged and express their fe¢lowg MATERIALSAND METHODS

learning environment will be incorporated. They are

continuously building and rebuilding understanding,Populations and sample: The populations of this

need to reflect on their knowledge and experieraes research comprised of nine classrooms, 396 of 5th

well. Inquiry-based learning is a practical metifiod  grade students attending in the first semestedeani

establishing the connections between prior knowdedgyear 2009 of Koratpittayakom School.

and scientific descriptions of natural world. They The samples of the research were 88 of 5th grade

should be provided with opportunities to apprecatd students attending in the first semester, acadgwac

understand various forms of scientific inquiry 2009 of Muangnakhonratchasima School by cluster

(Nuangchalerm and Thammasena, 2009). random sampling. Forty four students were from 1
Inquiry-based learning can be referred to diverselassroom was project-based instruction and another

ways in which scientists study the natural worldl an classroom with forty four students was inquiry-tthse

propose explanations based on evidence derived froiastruction.

their study. It included the activities of studerits

which the develop knowledge and understanding oResearch tools: There were four kinds of the research

scientific ideas, as well as an understanding of ho {ggls used for this research as follows:

scientists study the natural world (National Reslear

Council, 1996). The inquiry teaching challengegsce

learning to develop new content knowledge,

pedagogical techniques, approaches to assessnent an

classroom management (Krajagk al., 1998). It mean to finish these plans

that inquiry-based learning can lead students dpein P

windows of opportunities to explore and understand ~Achievement test with thirty items of four multiple
about natural world by themselves. choices, its discriminating powers ranging was

Project-based learning is a model that organizes Petween 0.28 and 0.46 and a reliability was 0.86
learning around projects. It is definitely based on® Twenty items of four multiple choices test on

« There were 2 kinds of lesson plans, including eight
lesson plans of project-based instruction and of
inquiry-based instruction. The researchers spefit 16

challenging questions or problems that involve stus analytical thinking, its difficulty index was
in design, problem-solving, decision making, or between 0.44 and 0.67, its discriminating power
investigative activities; give students the oppoityuto was between 0.32 and 0.81 and the test reliability
learn relatively (Jonest al., 1997; Marxet al., 1994). was 0.76

Students have a chance to solve interdisciplinary Twenty items of four multiple choices test on
problems by themselves and also they can response science process skills, its difficulty index was
activities outside the school environment (Holuhova  between 0.36 and 0.68, its discriminating power
2008). In reaching instructional goals, students’ Was between 0.38 and 0.72 and the test reliability
perceptions of achievement, understanding of leagni was 0.82
studying habits and interactions with others in the
teaching and learning environment are some of th&ata collection and analysis: This research conducted
determining factors. pre-test with two groups of experiment by achieveime
This study aimed to compare learning achievementiest, analytical thinking and science process skill
science process skills and analytical thinking ithf  Then, two instructional practices were implemersad
grade students who learned by using organization dbllowed by Post-test. Data were analyzed were mean
project-based and inquiry-based learning activifid®e  percentage and standard deviation. The research
results of this study can help students meet natfire hypothesis was approved by Hotelling’s T
science and stimulate them to have habit of mind in

science. RESULTS

Objective: To compare learmning achievement, SCienceEffective teaching criterion: Performance score of

process skills and analytical thinking of fifth dea tiviti d duri iect-based d
students organized between project-based instructigACUVIlES Wweré measure uring - project-based an
- ; ; inquiry-based classroom, data were collected. Taesp

and inquiry-based instruction. o ; e

for organization of project-based and inquiry-based
Hypothesis. Learning achievement, science procesdearning activities in the science learning had
skills and analytical thinking of fifth grade stude efficiencies 89.05/78.79 of project-based learnamgl
organized between project-based instruction an@®7.58/78.64 of inquiry-based learning in respedyive
inquiry-based instruction are difference. (Table 1 and 2).
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Table 1: Effective teaching criterion of projectskd instruction

Pretest Performance score Posttest
Total 452.00 4702.00 1040.00
Mean 10.27 106.86 23.64
SD 1.70 6.03 2.67
Percentage 34.24 89.05 78.79

Table 2: Effective teaching criterion of inquirydeal instruction

Pretest Performance score Posttest
Total 444.00 4624.00 1038.00
Mean 10.09 105.09 23.59
SD 1.52 6.13 2.46
Percentage 33.64 87.58 78.64

Table 3: Effective index of project-based instramti

Total pretest 425
Total posttest 1040
El 0.6774
Table 4: Effective index of inquiry-based instrocti

Total pretest 444
Total posttest 1038
El 0.6781

Effective indices. This study applies the Effectiveness
Index (El) methodology, developed
students’ cognitive development.

outcome from baseline (P1) to follow-up (P2) to
potential change (100-P1). The E.I. is thus conghate
follows:

El = [(P2-P1) / (100 — P1)] * 100

The plans for organization of project-based an
inquiry-based learning activities had effectivenes
indices 0.6774 of project-based learning and 0.6781
inquiry-based learning in respectively (Table 3 dhd

Comparisons of learning achievement, science
process skills and analytical thinking between
project-based and inquiry-based instructions:
Researchers analyzed the correlation of learnin
achievement, analytical thinking and moral reasgnin
between two teaching methods (Table 5).

to measure
It can measuré
involves comparing the actual change in a givenore

252-255, 2010

Table 5: Correlation of learning achievement, atiedy thinking and
moral reasoning
Correlation

Learning achievement
Science process skills

*: Statistical significance of differences at 0.05

Science process skills Analytical thinking
0.390* 0.614*
0.476*

Table 6: Test of mean differences among learningiezement,
analytical thinking and science process skills

Statistical test Value Hypothesisdf Errordf F p

Pillai’s trace 0.016 3.00 84.00 0.450a 0.718

Wilks’ lambda 0.984 3.00 84.00 0.450a 0.718

Hotelling's trace 0.016 3.00 84.00 0.450a 0.718

Roy’s largestroot  0.016 3.00 84.00 0.450a 0.718
DISCUSSION

The findings of this study can be discussed that
effective teaching criterion seems to study stusiéaid
performance score and percent of posttest scoteihig
than those 75/75. It means that students can beild
understanding through interactions with their
environment. Also, the effectiveness index shoved t
students can gain their knowledge and experientes o
scientific conception after learned by project-lshaad
inquiry-based instructions. It can be used and imapl
or science education in terms of teachers’ teaghin
paration.

Science teachers should understand that
constructivist theory can provide meaning to teaghi
and learning by beginning lessons with what stuslent
know and understand. The comparisons of learning
achievement, analytical thinking and science preces
skills of fifth grade students learned by projeaséd

d’nstruction and inquiry-based instruction were not
Sdi1°ferent at 0.05 level of statistical significanct

means that teachers can implement project-based or
inquiry-based learning activities. It helps student
construct knowledge through real world problem-
solving based on information gained during
experimentation. Students should be provided with
opportunities to appreciate and understand various
Ef]orms of instructional strategies.

CONCLUSION

Three variables- learning achievement, analytical

thinking and moral reasoning were correlated déffér
at 0.05 level of statistical significance. Then
researchers employed three variables test by
Hotelling’s T (Table 6).

Learning achievement, analytical thinking and
science process skills of fifth grade studentsnledrby
project-based instruction and inquiry-based insiouc
were not different at 0.05 level of statistical
significance.

In conclusion, the plans for organization of pobje
based and inquiry-based learning activities were
appropriately efficient and effective. The studeirts
two groups did not show different learning
achievement, science process skills and analytical
thinking. Therefore, science teachers could implgme
both of these teaching methods in organization of
activities as appropriate for learners to achievehie
future.
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