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The Effect of Environmental Inquiry Activities on the Achievement of
Eighth Grade Female Students and Their Creative Thinking in Science

Mohammad. M. AL- Hileh
Anfal Mubarak Shoaib Al-Fiddly

Abstract

This study aimed at finding out the effect of environmental inquiry
activities on the achievement of eighth grade female students and their
creative thinking in science. Two classes were chosen purposively and were
distributed randomly into two groups: experimental (n=25) female students,
taught by environmental inquiry activities, and control group (n=23) female
students, taught by the regular method. Two valid and reliable tests were
used: "Torrance Creative Thinking Test” which was adjusted for science
course and an achievement test that was developed by the researchers. The
findings of the study showed that there were significant differences at
(0<0.05) between the two means of achievement attributed to teaching
method of environmental inquiry activities and regular method in favor of
the environmental inquiry activities. Also there were significant differences
at (0<0.05) between the means of creative thinking skills and the total score,
in favor of the experimental group that was taught by the environmental
inquiry activities.

Keywords: Environmental Inquiry Activities, Acheivement, Creative
Thinking, Science

230



2015

.(Cuevas, Lee, Hart, & Deaktor, 2005)

(2001 )

Grabe, 2001)
(Grabe&

231



(2001 )

(Guilford)

.(2009 )

(2008 )

(1916)
(John Dewey)

.(Kou, 2011: 18)

.(Won, 2009)

232



2015

(2011 ).

(2002 )

.(2007 )

:(1990 )

233



(Hwang, Tsai &

(96 2003 )"

(22 2003)

.Chen 2012)

234



2015

.(Bell, Smetana & Binns, 2005) "

(487 2010 )

.(Delone, 2009, 1)

235



(31 2003)

(37 2006)

236



2015

(U.S. Office of Special Education Programs,

2007, 7)
.(63 2003 ) .
.(Gibson & Chase, 2002, 694)
(Gibson & Chase, (Brown, 2011)
2002)

(Bilgin, 2009)

(Ergul, Simsekli, Calis, Ozdilek, Gocmencelebi & Sanli: 2011)

.(Tuan& Chin& Tsai & , 2005: 542)

237



.(Harwood, 2004, 45)

.(Warner & Myers, 2011,1)

238



2015

(35 2009)

(34 010

(2009)

239



.(Bell et al., 2005, 2)

240



2015

(24 009 )

(328 2011)

241



.(Mathison, 2011, 5)

.(Zion, 2007, 94)

(Fast & Jans, 2012,6)
(Lu, Hong, & Tseng, 2007,22)

242



2015

.(AL-Khayat, 2012)

.(Cheng, 2010, 2)

243

.(Wenning, 2005)

(101 2007)

(ALMajali, 2009, 97)

rability



:attitude

:Process
Graham Wallas
.(Fairfield, 2010, 28) "
(Torrance)
(32 2004 )
( )
() () ¢ )
) )
. (13 2013
. (124 2003 ) -
.n (2011‘52)
(37 2007)

244



2015

' (16 2009)

.(Alter, 2010, 6)

(Burita & Ondryhal, 2013, 140)

(AL-Khayat, 2012,
53)

245



) :Fluency

. (1303 2006 )

(37 2003)

‘Flexibility

(47 2003 )
47 2007)

:Adaptive Flexibility
(Mental Set)

:(Spontaneous Flexibility)

246



2015

:Originality

(47 2007 ).

(426 2006

(2011)

X )

(73 2009)

:Elaboration

(62 2008

(2011 ).

247



(Siew, 2013)

.(Cheng, 2010,3-4)

(DeHaan, 2009)

.(Cheng, 2011, 110)

(Mokaram, & Al-Shabatat Fong, & Andaleeb, 2010 .

248



2015

(2003)
(174)
(98) (76)

(87)

(87)

249



(33)

0

(BURNS, 2009)

(138)

(33) (69)
(36) (69)

(50)

250

(36)



2015

.(2008 /2007)

(51)

(2010)

(101)

(50)

(Barrow, 2010)

251



(Witt, & Ulmer, 2010)

(18) (36)

(18)
()
(2011)
(60)
(30)
(30)

252



2015

.2010/2009

(Suarez, 2011)

(204)
(33)

253



(Cuevas, Lee, Hart, & )
(Shin, & Mcgee, 2002)

(2003)

(Krajcik et al. 2000) Deaktor, 2005

(a0 <0.05)

254



2015

.(2009

(a < 0.05)

255



(Torrance, 1972)

256



2015

2013/2012

(25)
(25)

257



(25)
(0.85) (KR-20)

(Torrance)

(Torrance) ()

258



2015

(Torrance)
(Guilford)
(1983 )

259



(0.88) (0.86)

(1)

(0.83)

1)

(25)

(0.89)

5.35 36.52 5.86 17.20 | 25

5.87 29.80 5.10 16.84 | 25

260



2015

(1)
(36.52)
(29.80)
(ANCOVA) (a < 0.05)
)
(ANCOVA) )
( )
() )
0.449 0.582 18.492 1 18.492
*0.000 17.527 557.041 1 557.041
31.782 47 1493.748
49 2076.72
(17.527) () ©)
(0.000)
(o < 0.05)
)
(

:(3)

261




(3)

1.13 36.50 25
1.13 29.82 25
3)
(36.50)
(29.82)

262




2015

( )
(2010) (2006) (2003)
(Martin, 2010) (Witt & Ulmer, 2010)
.(Suarez, 2011)
)
(4) (

263



(4)

2.10 10.92 1.16 4.76 25
0.89 9.28 1.29 4.40 25
2.08 10.36 1.23 4.44 25
1.04 8.44 1.19 4.60 25
2.65 9.72 1.36 4.12 25
1.94 6.88 1.39 4.44 25
5.93 31.00 2.10 13.32 | 25
2.90 24.60 2.42 13.44 | 25
(4)
(31.00)
(10.92)
(9.28)
(8.44) (10.36)
(9.72)
(6.88)
(a0 < 0.05)
(MANCOVA)

:(5)



2015

(MANCOVA) (5)

()

0.201 1683 | 4317 | 1 | 4317

0.415 0.677 1.844 1 1.844

0.439 0.609 3.321 1 3.321

0264 | 1276 |27.646 | 1 | 27.646

*0.001 | 13352 | 34250 | 1 | 34.250

*0.000 17.081 46.546 1 46.546

*0.000 18.652 101.739 1 101.739

*0.000 | 23.911 |518.082| 1 | 518.082
()

2.565 47 120.563

2725 | 47 | 128.076

5.454 47 256.359

21.667 47 1018.354

49 | 158.500

49 176.000

49 | 360.500

49 1558.000

265




() (5)

(0.000) (23.911)
() (0.001) (13.352)
(18.652) () (0.000) (17.081)
(o < 0.05) (0.000)
(a0 < 0.05)
Il-(
:(6)
(6)
0.32 10.93 25
0.32 9.27 25
0.33 10.37 25
0.33 8.44 25
0.47 9.73 25
0.47 6.87 25
0.93 31.02 25
0.93 24.58 25

266



2015

(6)
(31.02)
(24.58)
(9.27) (10.93)
(10.37)
(8.44)
(9.73)
(6.87)
( )

267



.(2003)

.(Burns, 2009) (2010) (2003)

268



2015

.(2007)
.(2004)
.(2006)
)
(2011)
1445 -1405 (2)19 ( )

269



.(2006)

L 42-217 -
.(2009)
384-371 (371)5
.(2008)
. 148-103 (110) 29
.(2013)
. 28-1 6
.(2003)
. 104-88 (1)30 . -
.(2002)
.( 2007)
(TRIZ)
.(2003)

270



2015

.(2009)
.(2010) .
A41-16 (1)4 -

.(2006)

.(2003)

- .(2003)
" (1983)
S(0) 0
) .(2006)
-( )

( 14271816-2)

271



.(2010)

47-33 (2) 10

.(2011)
Coupled Inquiry Cycle
.356-327 (4)7

.(2009)

.( 2003)

.(2001)
245-201 (1)29

.(2010)
.526-485 (4) 26

.(2009)

Al-Khayat, M. M. (2012). The Levels of Creative Thinking and
Metacognitive Thinking Skills of Intermediate School in Jordan:

Survey Study. Canadian Social Science, 8(4), 52-61.

272



2015

Almajali, H. K. (2009). The influence of family upbringing style and locus
of control on the creative thinking of preparatory school learners in

the United Arab Emirates (Doctoral dissertation).

Alter, F. (2010). Using the visual arts to harness creativity.

Barrow, L. H. (2010). Encouraging creativity with scientific inquiry.
Creative Education, 1(1), 1-6

Bell, R. L., Smetana, L., & Binns, 1. (2005). Simplifying inquiry instruction.
The Science Teacher, 72(7), 30-33.

Bilgin, 1. (2009). The effects of guided inquiry instruction incorporating a
cooperative learning approach on university students’ achievement of
acid and bases concepts and attitude toward guided inquiry

instruction. Scientific Research and Essay, 4(10), 1038-1046.

Brown, D. L. (2011). What Did I Learn? Helping Students Learn Through
Scientific Inquiry. Master of Science. Montana State University.

Burita, L., & Ondryhal, V. (2013). INFORMATION RETRIEVAL IN
EDUCATION. In The Third International Conference on Digital
Information and Communication Technology and its Applications
(DICTAP2013) (pp. 140-143). The Society of Digital Information and

Wireless Communication.

Burns, E. (2009). The use of science inquiry and its effect on critical
thinking skills and dispositions in third grade students (Doctoral

dissertation, LOYOLA UNIVERSITY CHICAGO).

Cheng, K. W. (2011). Enhancing students’ business creativity through
adoption of an innovative teaching strategy in Taiwan. Journal of

Hospitality, Leisure, Sport and Tourism Education, 10(02), 109-120.

Cheng, V. M. (2010). Teaching creative thinking in regular science lessons:
potentials and obstacles of three different approaches in an Asian
context. In Asia-Pacific Forum on Science Learning and Teaching
(Vol. 11, No. 1, pp. 1-21).

273



Cuevas, P., Lee, O., Hart, J., & Deaktor, R. (2005). Improving science
inquiry with elementary students of diverse backgrounds. Journal of

Research in Science Teaching, 42(3), 337-357.

DeHaan, R. L. (2009). Teaching creativity and inventive problem solving in
science. CBE-Life Sciences Education, 8(3), 172-181.

Delone, S. (2009). The Role of Teacher Guidance and Failuer During
Inquiry Based Labs in The Physics Classroom. Baccaureate degree in
Physics. the Pennsylvania State University.

Ergul, R., Simsekli, Y., Calis, S., Ozdilek, Z., Gocmencelebi, S., & Sanli,
M. (2011). The effects of inquiry-based science teaching on
elementary school students’ science process skills and science
attitudes. Bulgarian Journal of Science and Education Policy (BJSEP),

5(1), 48-68.

Fairfield, S. M. (2010). Creative thinking in elementary general music: a
survey of teachers' perceptions and practices.

Fast, J., & Jans, M. S. (2012). How Does the Inquiry Learning Method
Affect Student Cognitive Development at Varying Ages?.

Gibson, H. L., & Chase, C. (2002). Longitudinal impact of an
inquiry[Jbased science program on middle school students' attitudes

toward science. Science Education, 86 (5), 693-705.

Grabe, M. & Grabe,C. (2001).integrating technology for meaningful
learning houghtoon, Mifflin. Third edittion

Harwood, W. (2004). An Activity Model for Scientific Inquiry. Science
Teacher, 71(1), 44-46.

Hwang, G. J., Tsai, C. C.,, & Chen, C. Y. (2012). A context-aware
ubiquitous learning approach to conducting scientific inquiry activities
in a science park. Australasian Journal of Educational Technology,

28(5), 931-947.

274



2015

Kou, X. (2011). Collaborative Rhetorical Structure: A Discourse Analysis
Method for Analyzing Student Collaborative Inquiry via Computer

Conferencing. ProQuest LLC.

Krajcik, J., Marx, R., Blumenfeld, P., Soloway, E., & Fishman, B. (2000).
Inquiry Based Science Supported by Technology: Achievement

among Urban Middle School Students.

Lu, C. C, Hong, J. C., & Tseng, Y. C. (2007). The effectiveness of inquiry-
based learning by scaffolding students to ask “5 Why” questions.
Redesigning pedagogy 2007Conference, National Institute of

Education, Singapore.

Martin, L. A. (2010). Relation Between Teacher Preparedness And Inquiry-
Based Instructional Practices To Studwnts’ Science Achievement:
Evidence From Timss 2007. Doctor of Education. Indiana University
of Pennsylvania.

Mathison, H. R. (2011). Implementing professional development: a case
study of mathematics teachers using inquiry in the classroom context
(Doctoral dissertation, Montana State University Bozeman).

Mokaram, A. A. K., Al-Shabatat, A. M., Fong, S. F., & Andaleeb, A. A.
(2010). Enhancing Creative Thinking through Designing Electronic

Slides. International Education Studies, 4(1), p39.

Shin, N., & McGee, S. (2002). The influence of inquiry-based multimedia
learning environment on scientific problem-solving skills among
ninth-grade students across gender differences. 2002 Annual

Proceedings-Dallas: Volume#, 395.

Siew, N. M. (2013). Exploring Primary Science Teachers’ Creativity and 2
Attitudes through Responses to Creative Questions in 3 University

Physics Lessons 4.

275



Suarez, M. L. (2011). The relationship between inquiry-based science
instruction and student achievement. Taneri, P. O. (2012). Roles of
parents in enhancing children’s creative thinking skills. International
Journal of Human Sciences, 9(2), 91-108.

Torrance, E. (1972). Can We Teach Children To Think Creatively?*. The
Journal of Creative Behavior, 6(2), 114-143.

Tuan, H. L., Chin, C. C., Tsai, C. C., & Cheng, S. F. (2005). Investigating
the effectiveness of inquiry instruction on the motivation of different
learning styles students. International Journal of Science and

Mathematics Education, 3(4), 541-566.

U.S. Office of Special Education Programs. (2007). Science Inquiry: The
Link to Accessing the General Education Curriculum. U.S.
Department of Education.

Warner, A. J, & Myers, B. E. (2011). Implementing Inquiry-Based
Teaching Methods.

Wenning, C. J. (2005). Implementing inquiry-based instruction in the
science classroom: A new model for solving the improvement-of-
practice problem. Journal of Physics Teacher Education Online, 2(4),

9-15.

Witt, C., & Ulmer, J. (2010). The Impact of Inquiry-Based Learning on the
Academic Achievement of Middle School Students. In Proceeding of
the 29th Annual Western Region AAAE Research Conference (pp.

269-282).

Won, M. (2009). Issues in Inquiry-Based Science Education Seen Through
Dewey’s Theory of Inquiry (Doctoral dissertation, University of

Illinois).

Zion, M. (2007). Implementation Model of an Open Inquiry Curriculum.
Science Education International, 18 (2).

276



