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Fig. 1- Implementation of the Jigsaw participatory approach in the study
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Table 1. Independent t-test for ensuring an equal level of environmental awareness prior to the intervention in
both selected groups

ol Slexe Sl 2l ok (Slglys 095 Exdye
Significant Standard deviation Mean Frequency Group Topic
071 2.88 32 _ e _
0.735 Jigsaw cooperative learning bk g all; glysl
ns Recycling and types of waste
0.64 2.93 30 il yene P
Traditional
0.62 2.25 32 _ e _
0.923 Jigsaw cooperative learning S o (Glad
ns Urban green space
0.73 2.23 30 < g P
Traditional
0.42 2.22 32 _ e _
0.611 Jigsaw cooperative learning e 51 aigo oolizal
ns Resource optimization
0.38 2.17 30 il P
Traditional
0.83 438 32 , e _
0.967 Jigsaw cooperative learning o wlgd g o
ns Water and its benefits
0.76 4.37 30 <
Traditional
0.46 3.28 32 _ )l _
0.673 Jigsaw cooperative learning o o5 5 5,
ns Energy and its applications
0.43 3.23 30 il v PP
Traditional
0.47 3.69 32 _ GSlae
0.697 Jigsaw cooperative learning 5,995 S Jiig fe Aulgd
ns Benefits of car-free transport
0.45 3.73 30 = P
Traditional

Sl sxe glas 0925 pus NS
ns: No significant difference
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Table 2. Descriptive statistics of the urban environment in the two groups (participatory and traditional)

Slere Syl Ol Sl 09,5 og03l olej
Standard deviation Mean Frequency Group Test time
2.05 18.68 32 _ ok _
Jigsaw cooperative learning alslae 5l L3
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2.02 18.66 30 il
Traditional
1.46 26.28 32 ke

Jigsaw cooperative learning s 5l g iie S,

One week after the educational

1.70 23.10 30 Cd intervention
Traditional
Sl
1.57 25.65 32 A lan 5l o ole

Jigsaw cooperative learning

One month after the educational
1.74 21.93 30 = intervention
Traditional
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Table 3. Effect size and independent t-test in the participatory and traditional groups

Aol Salo e ¢ aseil olej
Effect size Significant Test time
0.009 0.967 0.040 el 3
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Al 5l e ain S
1.870 0.000* 7.886 e Slom s _
One week after the educational intervention
alzlos olo SO
2137 0.000* 8.832 HeSlom ek

One month after the educational intervention

oy gy Jleiz | a0 o pme Sglas * o s olas 3929 pac NS

ns: No significant difference; *significant difference at 0.05 probability level
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Table 4. Dependent t-test for investigating the difference in awareness levels concerning the urban environment
in the participatory and traditional groups

&bz t o903l oo 03,5
Significant Test time Group
0.000" 19.29 . 'Ablqa 3o a5 o J._e - -
Before intervention and one week after the educational intervention
al3lse 5l e ole S5 g atin S L
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Fig. 2- Changes in awareness levels concerning the urban environment in the participatory and traditional groups

at the various time intervals under consideration

3as Gjl)'yl_,i:dla a2 oo lid ol b la) el
G oSz ol Bk (Silie oS0l Gk
O Cod |y cole g e wijloy oo 650l
Gigel s sxSol Bub Sl e sl Al
ol lelis )5 sode plo 00,8 o ol e oy
S5l 4 Jud jsba a5 Sligel il (b5ge]
35525 ol 1y s %0 31 i s & oo
S ) W i G DN RSk I asL
G5l ol 5o aVles anil sigid B aSSl
OsF S50l Jstee 1) 095 5 0SS Lk
ol se onlple (Yazdianpour et al., 2009) ausls oo

)50 ol 0ni i Soly (p0d jo 1) (ijsel pemlie

(6 45 4o
3l Gl g amlie Soa b ol iaghy
651 51 ookl b (g0 o Jaumme Elin Lm0

Jelos s ol ploil s g 5 sl (5 )Lie

G s sy auzma 51 BT e a8 0ls ylis asols

slo g, ol 5 as wlesls lis lasss

@ el Jleb e sl g, 3l i JUsb 5 (5 L
Asadin Behrangi and Aghayari (2004) sl 23
Shachar and Fischer <Gillies (2004) <t al. (2015)
Aziz and Hossain <Yang and Liu (2005) «2004)
yol> Liegh mls L Celik et al. (2013) 4 (2010)
=S L s L aS Shygel 2l a5 1z el ot
Wl gel 1) 6 Co) bue peolio sluS>
wilosys ajgel (Sims gy b a8 J5S 09,8 4 o
EH S{RECINCY R LINEINE RS PTT S SC S
FSs sleSr oSl ooSl Lol Sy &S
G5 poodle Bk ul el (6550l slves T
wzge 053 oYl 5 e b ol 4 gljsel il
231y B eisasslezel g O ol 5gel j2ils a5 845 o
b S S 593 liugs b o STie 5 clos 4l
2Uls S lie s5ok Mizuno (2011) L
el ool g wlie (Lo 5 299 )3 Cdlad (owm
G50k baome G ol (sl o8 8 ),S00 4 lite

Fso bli)l o olly s,y 5 ol 5 A b ply

WWAF e Vojlos (oo 35k 0,90 ¢ s pole anlilad

q



sl 5 Lt oS! sl il g slaalie Julos

S G Glygel il BT e alsloe Jlos!

ghw 5o cilejl 055 50 sa 0 ol 5l e atie
lSile a8 el aBl el ol

gy 4 S ) (S )lie by (65 n edelCansn
J.,.;L: LSJQ/’“‘ ey Jam Glma)‘yj 6)lfJJLc 30 (S

Aini, M. and Laily, P., 2010. Preparedness of
Malaysian pre-school educators for environmental
education. Pertanika Journal of Social Sciences &
Humanities. 18, 271-283.

Alton-Lee, A., 2012. Cooperative Learning in
Physical Education: A Research-Based Approach
edited by Ben Dyson & Ashley Casey. Routledge,
London.

Aronson, E., 1978. The jigsaw classroom, SAGE
Publications., Thousand Oaks, California.

Asadin, S. Piri, M. and Hasan Reihani, L., 2015. A
Comparison of the effectiveness of cooperative
and individual teaching methods on educational
achievement of English in grade one of high
school, Journal of Technology Education. 10, 37-
44, (In Persian with English abstract).

Aziz, Z. and Hossain, M.A., 2010. A comparison
of cooperative learning and conventional teaching
on students’” achievement in
mathematics. 1st World Conference on Learning,
Teaching and Administration (WCLTA), 29"-31%
October, Cairo, Egypt. p. 53-62.

https://doi.org/10.1016/j.sbspro.2010.12.115

secondary

Celik, S. Aytin, K. and Bayram, E., 2013.
Implementing cooperative Learning in the

GS)LM u.....u)d.u 03.....4 aQ aS @‘)y—‘wb UL..A )

Olselotile 51 YL wisgy ass Ghisel gluSx

Olie om 45 (Sl3s5 41 092 (s By 44 03 gal
R e R e s P
Mol Dl (i 5 (35 Lk (g 4 o ojgal
Ol SS9l gy 99 ol (i il Glaly (Sls 052

3o ole S ol a8 S IS Ay gy 90 0 40 aS ol

&bo

Language Classroom: opinions of Turkish teachers
of English. Akdeniz Language Studies Conference
25™ January, Turkey. p. 1852-1859.

Baker, T. and Clark, J., 2010. Cooperative
learning—a double-edged sword: a cooperative
learning model for use with diverse student groups.
Intercultural Education. 21, 257-268.

Behrangi, M.R. Aghayari, T., 2004. Developing
the traditional instruction based on Jig-Saw
cooperative model of teaching, Quarterly Journal
of Educational Innovations. 10, 35-53. (In Persian
with English abstract).

Fischer, G. and Sugimoto, M., 2006. Supporting self-
directed learners and learning communities with
sociotechnical environments. Research and Practice
in Technology Enhanced Learning. 1, 31-64.

Gholtash, A., 2004. Investigation the effectiveness
of cooperative learning on students' social skills
growth in five grades. Master thesis. University of
Tarbiat Moallem, Tehran, Iran.

Gillies, R.M., 2004. The effects of cooperative
learning on junior high school students during
small group learning. Learning and instruction. 14,
197-213.

AP e Vojlos (oo 35k 0,90 ¢ s pole anlilad

\.



o Jeslowsl 5 glanles Lugs]

Glass, G.V., 1982. Meta-analysis: An approach to
the synthesis of research results. Journal of
research in science teaching. 19, 93-112.

Hsiung, C.M., 2012. The effectiveness of
cooperative learning. Journal of Engineering
Education. 101, 119-137.

Isik, D. and Tarim, K., 2009. The effects of the
cooperative learning method supported by multiple
intelligence theory on Turkish elementary
students’ mathematics achievement. Asia Pacific
Education Review. 10, 465-474.

Majdodin, A. Nili, M.R. and Veisi, H., 2012. An
assessment of the training needs of women primary
teachers of environment in the 17th district of the
city of Tehran, Environmental Sciences. 9, 81-92.
(In Persian with English abstract).

Meiboudi, H. Shobeiri, S.M. Arjmandi, R. and
Babaei Semiromi, F.A., 2015. New approach to
environmental education for kids in Mashhad.
Journal of Technology of Education. 9, 77-87. (In
Persian with English abstract).

Mizuno, M., 2011. Cooperative Learning for
Fostering Knowledge Construction in Japanese
High School. Online Submission.
https://eric.ed.gov/?id=ED528708

Niroo, M. and Haji Hossein Nejhad, Gh., 2013.
The effect of Gardner theory of multiple
intelligences (MI) in the education, based on
understanding and improving students' attitude.
Journal of Environmental Education and
Sustainable Development. 2, 1-12. (In Persian with
English abstract).

Petrescu, A.M. Gorghiu, G. and Lupu, R.A., 2015.
Non-formal Education-Frame for Responsible
Research and Innovation Demarches. The 6th

International Conference Edu World 2014
“Education Facing Contemporary World Issues,
7t-8" November, Pitesti, Arges, Romania. 180,
682-687.

Sajadi, F. and Sha’bani, E.A, 2014. New Patterns
and Methods of History Teaching. Monthly journal
of geography and history. 193, 2-8. (In Persian
with English abstract).

Shachar, H. and Fischer, S., 2004. Cooperative
learning and the achievement of motivation and
perceptions of students in 11th grade chemistry
classes. Learning and Instruction, 14, 69-87.

Shekarey, A., 2012. Effects of cooperative learning
on the development of students’ social skills.
Education Strategies in Medical Sciences. 5, 31-
37. (In Persian with English abstract).

Shobeiri, S.M. and Shamsi, S.Z., 2015. An analysis
of the interdisciplinary curriculum of the
evironmental education in higher education.
Interdiciplinary Studies in the Humanities (Iranian
Journal of Cultural Research). 27, 127-145. (In
Persian with English abstract).

Slavin, R.E., 1990. Cooperative learning: Theory,
research, and practice. Prentice-Hall., New Jersey,
United State.

Soykan, A. and Atasoy, E., 2012. Historical
development of non-formal environmental
education in Turkey. 4th WORLD
CONFERENCE ON EDUCATIONAL
SCIENCES, 2-5" February, Barcelona, Spain.
p.736-743.

Soykan, A., Atasoy, E. and Kostova, Z., 2012.
Historical  development  of
education in Bulgaria.

environmental

WWAF e Vojlos (oo 35k 0,90 ¢ s pole anlilad

AR



sl 5 Lt oS! sl il g slaalie Julos

Thurston, A. Topping, K.J. Tolmie, A. Christie, D.
Karagiannidou, E. and Murray, P., 2010.
Cooperative Learning in Science: Follow-up from
primary to high school. International Journal of
Science Education. 32, 501-522.

UNESCO, P., 1978. Final Report,
Intergovernmental conference on environmental
education, Thilissi (USRR). Available online at:
http://unesdoc.unesco.org/images/0003/000327/0
32763e0.pdf.

Vaughan, W., 2002. Effects of cooperative
learning on achievement and attitude among
students of color. The Journal of Educational
Research. 95, 359-364.

Yang, S.C. and Liu, S.F., 2005. The study of
interactions and attitudes of third-grade students'
learning information technology via a cooperative
approach. Computers in Human Behavior. 21, 45-
72.

Yazdanipour, N. Yousefi, A. and Haghani, F.,
2009. The Effect of Teaching in Project-
Cooperative Method on Academic Achievement of
Senior Girl Students in Foolad Shahr High
Schools, in Terms of Statistics and Modeling,
Research in curriculum planning. 22, 85-98. (In
Persian with English abstract).

A% ¢
=
Y

A

W

AP e Vojlos (oo 35k 0,90 ¢ s pole anlilad

VY



Environmental Sciences Vol.15/ No.1 / Spring 2017

1-14

Comparative analysis between effectiveness of the Jigsaw
participatory model and traditional teaching methods in
urban environment teaching

Atousa Soleimani *and Esmail Salehi

Department of Environmental Education, Management and Planning, Faculty of Environment, University of Tehran,
Tehran, Iran

Received: September 29, 2016 Accepted: May 27, 2017

Soleimani, A. and Salehi, E., 2017.Comparative analysis between effectiveness of the Jigsaw participatory
model and traditional teaching methods in urban environment teaching. Environmental Sciences. 15(1):1-14.

Introduction: Participatory teaching as a teaching method is a form of inter-personal relationship (Hsiung,
2012). There is an obvious gap in using the participatory teaching method for conveying environmental
principles and monitoring them and examining studies of this teaching method would significantly help
environmental educators (Baker and Clark, 2010) and activists in selecting the most effective method for
conveying the principles (Alton-Lee, 2012). Such training can be effective in developing interpersonal and
mental skills and high-level critical thinking skills, bringing about more learning, efficient memorizing of
information and classrooms enjoyment. This article aims to compare and monitor the effectiveness of
inculcating urban environmental topics using the Jigsaw participatory and a traditional teaching method. The
main questions outlined here are as follows: Which of aforementioned teaching methods is more effective in
conveying urban environmental topics? How is the sustainability of environmental principles over time?

Materials and methods: This is a quasi-experimental study with a pre-test/post-test design among two groups
(participatory and traditional teaching methods). The statistical population consisted of male grade-three
elementary students in Ahwaz, Iran. A total of 62 students (32 in the participatory teaching group and 30 in the
traditional teaching group) were enrolled as the sample using random cluster sampling. Identical groups were
verified using the pre-test and reliability was verified using Cronbach's alpha (0.84). The teaching methods
were performed for three consecutive weeks and post-test was performed after one week and one month.
Independent and dependent t-tests and effect size were employed to analyze the data using SPSS.
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Results and discussion: The results of the independent t-test of pre-test in participatory and traditional groups
showed that the level of awareness concerning the urban environment is equal among the students and no
significant difference was observed between two groups. The mean scores of participatory and traditional
teaching methods were 18.68 and 18.66 in the pre-test concerning urban environmental topics, respectively.
The results of post-test after a week showed that the mean scores were 26.28 and 23.10 in the participatory and
traditional groups, respectively. They were 25.65 and 21.93 after a month, respectively. The mean scores were
greater in the participatory group than in the traditional group at the post-test stage after one week and one
month. The results of effect size showed that the effect size of the Jigsaw participatory method was 1.870 over
a one-week interval and 2.137 over a one-month interval. According to the results of the dependent t-test, the
level of awareness had a significant difference before the intervention and one week after the training
programme. One month after the training course, the level of awareness decreased from 26.28 to 25.65 in the
participatory group, and from 23.10 to 21.93 in the traditional teaching method group. A significant difference
was found compared with the test prior to the training course. These results showed that students taught through
the Jigsaw participatory method learn better than those taught through the traditional teaching method.

Conclusions: The results of analyses showed that the level of awareness about the urban environment was
significantly greater in students taught by the Jigsaw participatory teaching method than those in the traditional
teaching group. The results of monitoring the effectiveness also showed that the Jigsaw participatory teaching
method was superior to the traditional method.

Keywords: Participatory teaching model, Environmental education, Educational intervention, Jigsaw method.
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