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Fig. 1- The hierarchy of waste management in terms of environmental impact(Roch, 2005).
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Table 1.Mean comparison of students’ awareness on using fewer materials and producing less waste respectively in the
control pretest and posttest, experimental pretest and posttest, and control and experimental posttest groups.

Golel by S
Statistical groups

- Lzo 81 il = Lo Byl
o Kileo I S Eilw s 2
- S Slax o PPN JUWIRKIRVY} o
i 095 JeE > i o e
Vari Number of Standard Number of Standard
ariable Group . Mean andar Mean anaar
girls . deviation for boys deviation for
girls . boys
girls boys
IS o9l A 25 1.68 1.180 31 2.19 0.792
Control pretest
.. . ]
Jr ose3! oy 21 157 0.978 30 233 0.922

o s lsael Ui sl Control posttest

S5 5 S lge 5l eslind bl ol A 24 171 0.751 32 2 1.016
Experimental Pretest
FoS ol

Students’ awareness on ilesl 093l o 27 2.30 1127 33 2.88 0.857
using fewer materials and ~ Experimental posttest

producing less waste

I ogesl o 21 157 0.978 30 2.33 0.922
Control posttest

obesl ool o 27 230 1.137 33 288 0.857
Experimental posttest

Jino gloog 3 y90

Test for independent groups

o) 50 Gligel iils ST

oo sl 08! 09! Jes T 5051
S5 5 e Slge sl ealicd L Leven test Independent T test
S Syl T
Students’ awareness on Gender Fooil Islias T T am s 1olixe Ol M
using fewer materials and F‘-’" - ) ‘sff_ i ‘2 7 d. J ) ‘sff_ Mean
producing less waste test significance T test Freedom degree  significance difference
’;':” 1.080 0.304 0.336 44 0.739 011
Az oSkl Girl
Equal variance assumed o
0.315 0.577 -0.636 59 0.527 -0.14
Boy
A= 0.341 43.966 0.735 0.11
b il lg Girl
Equal variance not assumed R
-0.634 57.078 0.529 -0.14
Boy
’;':” 6.219 0.016 -2.149 49 0.037 -0.59
Az oSkl Girl
Equal variance assumed o
0.001 0.975 -3.773 63 0.000 -0.88
Boy
s 2,201 45.401 0.033 -0.59
b il g Girl
Equal variance not assumed o
-3.763 60.598 0.000 -0.88
Boy
’:_” 0.763 0.387 -2.326 46 0.024 -0.72
A oibly Girl
Equal variance assumed o
0.078 0.781 -2.433 61 0.018 -0.55
Boy
F=2 -2.371 45.485 0.022 0.72
b s ylg Girl
Equal variance not assumed o
B -2.424 59.259 0.018 -0.55
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Table 2. Mean comparison of students’ awareness on reuse respectively in the control pretest and posttest, experimental
pretest and posttest, and control and experimental posttest group.

bl Loy S
Statistical groups

Ly il sl Bl il ‘ il o GBI il
- 520 olasy g Olasy
o I3 > JrEN r=o 7 g re
. Number of Standard Number of N Standard
Variable Group irl Mean an b Mean AN
girls - deviation for 0ys deviation for
girls girls boys boys
JAS gl et 21 2.29 0.902 30 250 1137
Control pretest
.. ’]
IS ogeil 23 243 0.945 31 2.84 1241
Control posttest
S ol ool i 24 2,63 1.279 31 2.45 0.810
o)k o Olisel Giils 2T Experimental pretest
a1y slse 51 sazme esliciul orales! ozl e 27 3.59 1.526 33 345 1.034
Students’ awareness on  Experimental posttest
reuse
JA5 ool o 23 243 0,945 31 2.84 1241
Control posttest
sl ool o 27 3.59 1526 33 345 1.034
Experimental posttest
St (5loog 5 (53051
Test for independent groups
P QB?“J u"‘-‘b ufbb‘l Q?J Q}A)'T [fwe T Q}.o)'-l
dlge 5l dazme solizul o)L L Leven test Independent T test
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Studegt;’rgl‘gireness Foysesl 6ol Teyses] i:e; d‘;?; & olise oeSiles OS]
F test significance T test d significance Mean difference
egree
| = - .
S bl Girl 0249 0.620 0.534 42 0.596 0.15
Equal variance
assumed - 0.127 0.723 -1.110 59 0.271 -0.34
Boy
e
26 obyls Girl -0.535 41.908 0.595 -0.15
Equal variance not
assumed g -1.112 58.829 0.271 -0.34
Boy
, S . -
Ay ol ls o 1.048 0.311 2.437 49 0.018 0.97
Equal variance
assumed s 3.069 0.085 -4.302 62 0.000 -1.00
Boy
pre
AL obyls Girl -2.463 48.848 0.017 -0.97
Equal variance not
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Boy
S0
S bl Gil 4.434 0.040 -3.157 48 0.003 -1.16
Equal variance
assumed 4 0.027 0.871 -2.162 62 0.034 -0.62
Boy
RN R gl’r |° -3.274 44121 0.002 -1.16
Equal variance not
assumed Bf” -2.150 58.536 0.036 -0.62
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Table 3.Mean comparison of students’ awareness on waste recycling respectively in the control pretest and posttest,
experimental pretest and posttest, and control and experimental posttest groups.

bl sloog 5
Statistical groups

. L Sl Sbze Gl il ol e Gl il
05,5 FS0 olaws s JEE JURERIReY Jo
. Number of = Standard Number of ™% Standard
Variable Group ; Mean andar Mean anaar
girls - deviation for boys deviation for
girls . boys
girls boys
IS ogl ey 27 0.37 0.492 33 0.55 0.506
Control Pretest
IS o9l o 26 0.42 0.504 31 0.45 0.506
Control posttest
o el ool ey 27 0.52 0.509 34 0.41 0.500
oyl )0 lisel tils 281 Experimental pretest
ol dlge 3L3L oralesl ool oy 29 0.79 0412 34 0.82 0.387
Students’ awareness on Experimental posttest
waste recycling
JAS gl o 26 0.42 0.504 31 0.45 0.506
Control posttest
sl ool o 29 0.79 0412 34 0.82 0.387
Experimental posttest
Jso 5o 09,5 59831
Test for independent groups
. _ o) g0 [ T cyg03]
ob o lieel  ddls 5 uSJ Q¥ (S} 23]
[ W < L Leven test Independent T test
a5 olge <l 5L - 11 Sleo B
Students’ awareness on Gender Fyges! & lolns T o050 ‘éo) d‘\?P & ,lobne J&M <
waste recyclin Pagps reedom L ean
ycling F test significance T test degree significance difference
S0
S olls Girl 0.558 0.458 -0.385 51 0.702 -0.05
Equal variance
assumed 7 0.002 0.963 -0.742 62 0.461 0.09
Boy
S0
26 obyls Girl -0.385 50.508 0.702 -0.05
Equal variance not
assumed TS 0.742 61.747 0.461 0.09
Boy
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Equal variance
assumed 7 18.118 0.000 -3.800 66 0.000 -0.41
Boy
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Equal variance not
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Boy
pren
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Equal variance
assumed s 19.988 0.000 -3.346 63 0.001 -0.37
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pren
b il o -2.960 48.438 0.005 -0.37
Equal variance not
assumed é’“ -3.306 56.046 0.002 -0.37
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Introduction: Natural resources are basic resources that play a fundamental role in the economy of any country and
are considered among the important tools for sustainable development. Excessive exploitation of resources
introduces substantial quantities of waste into the environment. Studies show that unmanaged waste disposal is the
main cause of environmental problems. Any effective management programme for controlling waste includes
reduced waste production, reuse, and recycling (the ‘3Rs”). In this relation, children have a constructive role to play
through participating in such management programmes because they are responsible for protecting the Earth.
Education is a vital element for increasing children’s participation in environmental protection. This applied
research was conducted to determine the role played by non-formal education in increasing children’s awareness
concerning less waste production, reuse, and waste recycling.

Materials and methods: This was an applied research study in which the quasi-experimental research method was
employed and it was carried out using a pre-test/post-test design involving control and experimental groups. The
statistical population consisted of girls and boys in the sixth grade of two elementary schools, and a prepared
questionnaire was employed as the tool for measuring the students’ information and awareness concerning the
methods for producing less waste, reuse, and recycling before and after the educational programme. Validity of the
questionnaire was confirmed by relevant experts and its reliability by Cronbach’s alpha coefficient of 0.8. The
students were taught topics on resources available in the world, the scarcity of these resources, and the methods for
less waste production, reuse, and recycling. The obtained data was analyzed for the independent groups using
Levene’s test and T-test.

Results and discussion: Results indicated that there is a significant difference in the girls’ mean awareness
concerning less use and less waste production before and after the educational programme. Before the educational
programme, the level of awareness in the pre-test group was 1.71 but, after training, it became 2.30 in the post-test
group. For the bays, their level awareness in this regard also increased, from 2 in the pre-test group to 2.88 in the
post-test group. Concerning reuse, the awareness level of the girls increased from 2.63 in the pre-test group to 3.59
in the post-test group and the awareness level of the boys also increased from 2.45 in the pre-test group to 3.45 in
the post-test group. The results about waste recycling show that the awareness levels of the girls rose from 0.52 in
the pre-test group to 0.79 in the post-test group and, with regard to the boys, results indicated that their awareness
level in this regard in the pre-test group was 0.41 while, after the educational programme it became 0.82. Overall,
awareness levels of the girls and boys concerning the subjects taught increased after the educational programme.
However, the awareness level of the boys in this regard increased more compared to that of the girls. In addition, the
awareness levels of all the students (girls and boys) concerning the subject of reuse, increased more compared to
that of the other subjects, namely less use, less waste production and waste recycling.

Conclusion: According to the results, the researchers suggest that geographical conditions in the various cities of
Iran be considered in teaching the 3Rs to students, and information related to this management strategy be provided
to students through showing films related to the subject and by using cartoons, posters, competitive games, and
through teaching in the natural environment. In fact, these materials must be prepared as an amusement for the
children in order to arouse their interest.
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