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Abstract: 
The purpose of this study was to investigate the impact of 
augmented reality technology based environmental literacy 
training program on the knowledge, attitude and behavior of 
high school students. The population of this study consisted 
of all high school students of Tehran who were studying in 
the year 1396-97. The sample was selected by non-random 
sampling method and divided into two groups of 20 
(experimental and control groups). The research method 
was quasi-experimental (pretest-posttest with control 
group). First, the environmental literacy test was used as a 
pre-test. Then the mobile tools were provided to the 
experimental group to perform augmented reality, and 
control group were presented in the traditional environment. 
After completing the teaching process in both groups, the 
environmental literacy questionnaire was used again, and its 
results were compared. Covariance analysis and 
multivariate analysis of variance were used for data 
analysis. The results showed that environmental literacy 
education based on augmented reality technology had a 
positive effect on the knowledge, attitude and 
environmental behavior of high school students and it can 
be used as a useful tool in education. 
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Table 1. Cronbach's alpha coefficients 

Concept
Number of 
questions

Alpha test 
value

Environmental 
Attitude

1483% 

Environmental 
Knowledge

1687%

Environmental 
behavior

1680%

 

SPSS

.



 

.

Table 2. Mean and standard deviation of environmental knowledge, attitude, and behavior scores in two 
stages of measurement in experimental and control groups 

 
 

Pre-test 
 
Post-test

group Variable
mean standard 

deviation 
mean 
 

standard 
deviation 

  
Environmental knowledge

35.10 9.564 35.73 9.249 

Control 
 

Environmental attitude 
29.357.903 29.92 7.657 

 
 

Environmental behavior 
31.958.690 32.52 8.155 

  
Environmental knowledge

33.90 9.032 36.12 8.945 

Experimental 
 

Environmental attitude
29.707.881 31.72 7.874 

 
 

Environmental behavior
30.658.987 32.90 8.807 

.

Table3. Results of analysis of regression line slope homogeneity as default covariance analysis 

 
 
Sum of squares 

 

 
Degree of freedomMean squares 

F 
significance level 

Pre-test group 
0.135 1 0.135 0.115 0.736 

 

 

 

 

p=.

. 

F

 21.035

0.010.01p

36.703



  

 

35.147

.

Table 4  Levin test result for homogeneity of variance 

 

 

Table 5  Results of covariance analysis to compare environmental knowledge of experimental and control 

groups 

Sum of squaresdegree of freedomMean squares
F 

significance level
Effect size 

Pre-test 

3103.2201 3103.220 2708.4010.001 0.987 

 
Environmental 

knowledge 

24.102 1 24.102 21.035 0.001 0.362 

Error 

42.394 37 1.146    

Total 

3147.135 39     

 

Table 6 Modified mean scores of environmental knowledge post-test 

 
Group

 
Meanstandard error

Control 
35.1470.240 

 
Experimental 

36.7030.240 

 

Table 7  The results of the analysis of the regression line slope uniformity as the default covariance analysis  

 
significance level

2 
degree of 
freedom2 

 

degree of 
freedom1 

F
Variable

 

0.055 38 1 3.919 Environmental 
knowledge

  
Sum of squares 

 
degree of freedom 

 
Mean squares 

F
 

significance level 

 
Pre-test group

0.612 1 0.612 1.349 0.253 



 

  

Table 8  Levin test result for homogeneity of variances 

 
significance level

 
degree of freedom2 

 
degree of freedom1 

F
 

Variable 
 

0.749 38 1 0.104 
 

Environmental attitude

 

Table 9  Results of covariance analysis to compare environmental attitude of experimental and control 

groups 

  
Sum of squares

 
Degree of freedomMean square

F 
 

Significance level

 
Effect size

 
Pre-test

2274.8601 2274.860 4969.3380.001 0.993 

 
Environmental attitude

21.068 1 21.068 46.022 0.001 0.554 

 
Error 

16.938 37 0.458    

 2324.018 39     

 

 

p=

F

.

p

 

 

p=.



  

 

 

Table 10  Modified mean scores environmental 

attitude Post-test 
 
groups 

 
mean

 
Standard error

 
Control

30.0920.151 

 
Experimental 

31.5430.151 

 

Table 11  The results of the analysis of the 

regression line slope uniformity as the default 
covariance analysis 

 
 
Sum of 
squares

 
Degree of 
freedom 

 
Mean 

squares

F
 
Signisicance 

level 

 

Pre-test 
group

1.011 1 1.011 1.2880.264 

 
 

Table 12. Levin Test result for homogeneity of 
variances 

  
F 

0.094 381 2.9420.094 

 

 

F

.

..p

.

.

.

Table 13  Results of covariance analysis to 

compare environmental behavior of experimental 
and control groups 

 
Sum 
of 

square
s 

 
Degre
e of 

freed
om 

 
Mean 
square

s 

F  
Significa
nce level

 
Effe

ct 
size

 
Pre-test

2707.9
57

1 2707.9
57 

3420.9
97 0.001 0.98

9 

Environm
ental 

behavior 

26.3031 26.30333.2290.001 0.47
3 

 
Error 

29.28837 0.792   

 2738.7
28 39    

 

 

Table 14  Modified mean scores environmental 

behavior post-test 
 
group 

 
mean

 
Standard error

 
Control

31.8940.199 

 
Experimental 

33.5210.199 
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