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Considering the unbreakable links between human behavior, environmental health, and the 
well-being of all species, education for citizenship behavior, the environment, and sustainable 
development has emerged as a beacon of hope, leading humanity towards a more harmonious 
relationship with our planet. This research aimed to compare the effectiveness of face-to-face 
and virtual education using a comprehensive package of citizenship education on the 
environmental and sustainable development behaviors of students. The experimental method 
employed a four-group design, including two test groups (face-to-face and virtual) and two 
control groups, with a pre-test, post-test, and two-month follow-up design. Among the 
students of Azad University of Isfahan in the winter and spring of 2023, 25 individuals who 
met the desired entry criteria were selected for each group and randomly assigned to 4 groups. 
Citizenship education was implemented using a researcher-made package with a specialized 
reliability of 0.93, delivered in person for one group and virtually for another group. Data 
were collected using the Irannezhad et al. (2023) questionnaire. The data were analyzed using 
repeated measures analysis of variance and Bonferroni's post hoc test in SPSS software 
version 26. The findings of this research showed that both face-to-face and virtual education 
were effective in enhancing environmental behaviors and sustainable development. There was 
no significant difference between the outcomes of the behaviors resulting from the two 
educational methods.
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Table 1. Education on Environmental and Sustainable Development of the Comprehensive Package of 
Citizenship Education (Irannezhad et al., 2024). 

Description of the session Dimension Session 

1. After the pre-test, group members introduce each other and state the rules 
and principles governing the group and the course. 
2. Getting to know the training framework and the number of training sessions. 
3. Emphasizing the importance of confidentiality in creating a safe environment 
for free discussion and expressing personal beliefs and ideas, and obtaining 

Sustainable 
development 

1 
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Description of the session Dimension Session 

confidentiality commitments from members. 
4. Starting the sustainable development dimension of citizenship education 
(The educational technique of caring for our communities and defending a 
more sustainable future). 
5. Giving homework assignments at the end of the session. 
1. Students present the sustainable development needs they found in their 
society and city to the class, and a short discussion is held about them. 
2. Continuing the sustainable development education. (The educational 
technique of identifying needs: recognizing the 17 goals of sustainable 
development and critically evaluating the needs of society; The educational 
technique of understanding and recognizing affordable, reliable, sustainable, 
and modern energy; The educational technique of buying and consuming food: 
reducing wastage and related costs and its role and importance in the family 
economy) 
3. Giving homework assignments at the end of the session. 

Sustainable 
development 

2 

1. Examining the requested assignment and a short discussion about the 
findings and feelings and thoughts created as a result of this exercise. 
2. Continuing education after sustainable development of citizenship (The 
educational technique of promoting inclusive and sustainable industry and 
strengthening innovation; Educational technique for evaluating water 
consumption; Ethical lifestyle teaching technique) 
3. Start of environmental citizenship education (Ethical lifestyle teaching 
technique) 
4. Ending the meeting and giving homework assignments. 

Sustainable 
development 

& 
environment 

3 

1. Reviewing the requested task and a short discussion about the findings and 
feelings and thoughts created as a result of this exercise. 
2. Continuing the education of the environmental dimension of citizenship 
(Educational technique of major environmental issues and their importance) 
3. Ending the meeting and giving homework assignments. 

Environment 4 

1. Introduction of new participation tools (Use of media and presence in the 
virtual world for the purposes of sustainable development and environment) 
2. Summing up and reviewing what was taught in the entire course. 
3. Ending the training and conducting the post-exam. 

Summary and 
post-

examination 
5 

 

 

 
 

 

Table 2 shows the Frequency and frequency 
percentage of demographic variables of 
research groups. 

 

Table 2. Frequency and Frequency Percentage of Demographic Variables of Research Groups 

Chi value 
(p) 

Control (%) Experiment (%) 
Variable and its 

levels Frequency 
Virtual 

Frequency 
verbal 

Frequency 
Virtual 

Frequency 
verbal 

3.303 
(0.636 P) 

19 (95) 16 (88.8) 18 (90) 14 (77.8) 18-24 
Age 0 1 (5.6) 0 1 (5.5) 25-29 

1 (5) 1 (5.6) 2 (10) 3 (16.7) 30  
2.283 

(0.516 P) 
14 (70) 15 (83.3) 16 (80) 16 (88.8) Woman 

Sex 
6 (30) 3 (16.7) 4 (20) 2 (11.2) Man 

2.122 19 (95) 16 (88.8) 19 (95) 15 (83.3) Single Marriage 
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Chi value 
(p) 

Control (%) Experiment (%) 
Variable and its 

levels 
Frequency 

Virtual 
Frequency 

verbal 
Frequency 

Virtual 
Frequency 

verbal 
(0.547 P) 1 (5) 2 (11.2) 1 (5) 3 (16.7) Married 

1.196 
(0.745 P) 

14 (70) 11 (61.1) 11 (55) 10 (55.6) Yes Have a 
job? 6 (30) 7 (38.9) 9 (45) 8 (44.4) No 

2.398 
(0.494 P) 

1 (5) 4 (22.2) 3 (15) 3 (16.7) Yes Does 
mother
work? 19 (95) 14 (77.8) 17 (85) 15 (83.3) no 

2.189 
(0.902 P) 

3 (15) 3 (16.7) 4 (20) 5 (27.8) Low 
Economic 
situation 

12 (60) 8 (44.4) 10 (50) 8 (44.4) Middle 
5 (25) 7 (38.9) 6 (30) 5 (27.8) High 

 

 
 

Table 3. The Data of Shapiro-Wilk, Levin, M-Box and Mackley Test in Environmental Citizenship and 
Sustainable Development Variable and Their Sub-scales 

Scale Test 
Shapiro-Wilk Levin test Mbox 

(P value) 
Mauchly 
(P value) Statistic P value Statistic P value 

Maintenance 

Pre-test 0.966 0.039 0.064 0.979 
106.947 
(0.000) 

0.167 
(0.000) 

Post-test 0.911 0.000 5.268 0.002 

Follow up 0.898 0.000 7.980 0.000 

Education 
and 

discussion 

Pre-test 0.921 0.000 0.410 0.746 
113.628 
(0.000) 

0.696 Post-test 0.924 0.000 5.027 0.003 

Follow up 0.892 0.000 12.626 0.000 

Purchase 
and 

consumption 

Pre-test 0.902 0.000 0.086 0.967 
160.587 
(0.000) 

0.282 Post-test 0.900 0.000 5.307 0.002 

Follow up 0.912 0.000 2.941 0.039 

Food 

Pre-test 0.937 0.001 0.313 0.816 
41.825 
(0.003) 

0.718 Post-test 0.875 0.000 4.464 0.006 

Follow up 0.906 0.000 2.626 0.057 

Total 
citizenship 

Pre-test 0.954 0.000 0.166 0.919 
133.402 
(0.000) 

0.159 Post-test 0.946 0.000 4.284 0.008 

Follow up 0.950 0.000 3.632 0.017 
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Table 4. The Mean and Standard Deviation of Environmental Citizenship and Sustainable Development 
Variable and Their Sub-Scales in Research Groups in Three-Time Stages 

Virtual 
control 

Virtual 
control 

Verbal control Virtual edu. Verbal edu. 
Time Scale 

St.div. Average St.div. Average St.div. Average St.div. Average 
3.016 18.600 2.922 18.778 5.167 18.100 3.415 18.389 Pre-test 

Maintenance 2.741 18.600 2.861 18.778 5.111 22.050 1.577 22.611 Post-t. 
2.553 18.900 2.698 18.889 5.111 22.350 1.396 22.778 Foll.up 
1.302 7.700 1.526 7.722 56.56 7.750 1.495 7.668 Pre-test Education 

and 
discussion 

1.182 7.850 1.517 7.778 56.167 11.650 1.260 9.944 Post-t. 
1.136 7.950 1.618 8.167 56.611 11.950 0.924 10.500 Foll.up 
3.796 24.250 3.600 24.389 5.167 24.500 4.003 24.444 Pre-test Purchase 

and 
consumption 

3.483 24.350 3.434 24.500 5.111 29.100 1.555 29.222 Post-t. 
3.483 24.350 3.535 24.444 5.111 28.950 1.865 28.778 Foll.up 
1.349 5.150 1.200 5.167 1.451 5.000 1.455 5.000 Pre-test 

Food 1.137 5.150 0.963 5.111 0.686 6.950 0.676 6.889 Post-t. 
1.268 5.150 0.834 5.111 0.944 6.450 0.923 6.500 Foll.up 
7.463 55.700 6.699 56.56 8.035 55.350 8.692 55.500 Pre-test 

Total 
citizenship 6.565 55.950 6.336 56.167 3.462 69.750 3.819 68.667 Post-t. 

6.588 56.350 6.288 56.611 3.840 69.700 3.714 68.556 Foll.up 
 

 
 

Table 5. Repeated Measurement Variance Analysis data for Environmental Citizenship and Sustainable 
Development and Their Subscales. 

Scale Source 
Sum of 
squares 

Df 
Mean of 
squares 

F 
P 

value 
Etha Power 

Maintenance 

Within 
Group 

Time 235.987 1.091 216.316 113.087 0.000 0.611 1.000 
Time*Group 212.690 3.273 64.987 33.974 0.000 0.586 1.000 
Error(time) 150.248 78.547 1.913     

Between 
Group 

Group 302.022 3 100.674 5.662 0.002 0.191 0.935 
Error (group) 1280.119 72 17.779     

Education 
and 

discussion 

Within 
Group 

Time 161.484 1.534 105.296 343.575 0.000 0.827 1.000 
Time*Group 138.326 4.601 30.065 98.101 0.000 0803 1.000 
Error(time) 33.841 110.421 0.306     

Between 
Group 

Group 279.571 3 93.190 22.533 0.000 0.484 1.000 
Error (group) 297.776 72 4.136     

Purchase 
and 

consumption 

Within 
Group 

Time 272.010 1.164 233.589 132.591 0.000 0.648 1.000 
Time*Group 251.626 3.493 72.28 40.885 0.000 0.630 1.000 
Error(time) 147.707 83.843 1.762     

Between 
Group 

Group 556.359 3 185.453 6.660 0.000 0.217 0.967 
Error (group) 2004.781 72 27.844     

Food 

Within 
Group 

Time 37.076 1.560 23.772 80.613 0.000 0.528 1.000 
Time*Group 39.613 4.679 8.466 28.710 0.000 0.545 1.000 
Error(time) 33.115 112.297 0.295     

Between 
Group 

Group 56.017 3 18.672 5.776 0.001 0.194 0.940 
Error (group) 232.769 72 3.233     

Total 
citizenship 

Within 
Group 

Time 2524.774 1.086 2324.484 269.005 0.000 0.789 1.000 
Time*Group 2280.755 3.258 699.944 81.002 0.000 0.771 1.000 
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Scale Source 
Sum of 
squares 

Df 
Mean of 
squares 

F 
P 

value 
Etha Power 

Error(time) 675.763 78.204 8.641     
Between 
Group 

Group 4108.616 3 1369.539 12.898 0.000 0.350 1.000 
Error (group) 7645.104 72 106.182     

 

 

 

 

 
 

Table 6. Data of Bonferroni's Follow-up Test for a Two-by-two Comparison of Research Groups in 
Environmental Citizenship and Sustainable Development 

P value 
Standar
d Error 

Min 
difference 

Compare 
group 

Base
group 

P 
value 

Standard 
Error 

Compare 
group 

Compare 
group 

Base 
group Sc

al
e 

1.000 0.791 0.426 e.virtual e.verbal 0.000 0.187 -2.043 Pos t Pre t 

M
ai

nt
en

an
ce

 

0.021 0.811 2.444 e. control e.verbal 0.000 0.211 -2.262 foll t Pre t 

0.043 0.770 2.133 v. control 
v. 

virtual 
0.001 0.055 -0.219 follow post 
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P value 
Standar
d Error 

Min 
difference 

Compare 
group 

Base
group 

P 
value 

Standard 
Error 

Compare 
group 

Compare 
group 

Base 
group Sc

al
e 

0.036 0.381 -1.080 e.virtual e.verbal 0.000 0.073 1.596 Pos t Pre t 

E
du

ca
tio

n 
an

d 
di

sc
us

si
on

 

0.002 0.391 1.481 e. control e.verbal 0.000 0.098 -1.532 foll t Pre t 

0.000 0.371 2.617 v. control 
v. 

virtual 
0.000 0.062 -0.336 follow post 

1.000 0.990 -0.035 e.virtual e.verbal 0.000 0.207 -2.397 Pos t Pre t 

Pu
rc

ha
se

 a
nd

 
co

ns
um

pt
io

n 

0.023 1.016 3.037 e. control e.verbal 0.000 0.183 -2.235 foll t Pre t 

0.008 0.963 3.200 v. control 
v. 

virtual 
0.063 0.069 0.162 follow post 

1.000 0.337 -0.004 e.virtual e.verbal 0.000 0.093 -0.946 Pos t Pre t 

Fo
od

 

0.031 0.346 1.000 e. control e.verbal 0.000 0.079 -0.724 foll t Pre t 

0.024 0.328 0.983 v. control 
v. 

virtual 
0.001 0.056 0.222 follow post 

1.000 1.933 -0.693 e.virtual e.verbal 0.000 0.424 -6.982 Pos t Pre t 

T
ot

al
 c

iti
ze

ns
hi

p 

0.001 1.983 7.963 e. control e.verbal 0.000 0.426 -7.153 foll t Pre t 

0.000 1.881 8.933 v. control 
v. 

virtual 
0.288 0.101 -0.171 follow post 
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