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Abstract Augmented reality is an innovative way to enhance learning, transforming the way students access and
assimilate knowledge. This technology has the potential to make education more accessible, attractive and

effective. The purpose of this study is to identify the opinions of teachers / future teachers who teach / will
teach at primary school, regarding the use of augmented reality applications in environmental education in
primary school. Environmental issues in Romania, at all levels of education, are insufficiently explored, despite
the growing need and efforts made by the Ministry of Education. Educational activities that contribute to
preventing climate change, combating biodiversity loss, illegal deforestation, environmental pollution should
be introduced from the earliest ages, and the ways of presentation should be as attractive, closer to the digital
generation. Research data was collected via an online questionnaire with 24 questions, using the 5-point Likert
scale. The sample consists of 133 participants selected by the non-probability sampling method. According to
the survey results, most participants believe that the use of augmented reality applications has the potential to
provide immersive and interactive experiences in environmental education classes for primary school students.
However, the participants identified challenges and limitations that need to be considered before they can be
fully accepted in the education sector. In conclusion, further research and development is needed to highlight
the potential of augmented reality in primary school environmental education.
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1. Introduction

Environmental education has made important
strides globally in recent years. The effects of climate
change, fires, droughts, floods, sea level rise, are seen
all over the world and are expected to be increasingly
intense. The European Union, a leader in the fight
against climate change, has proposed and
implemented a series of climate policies that require
EU countries “to reduce greenhouse gas emissions by
at least 55% by 2030 (European Council, 2019).

Children in Romania are interested in climate
change and believe that they should receive more
information in school about environmental issues, as
evidenced by the Save the Children study on the
perception of Romanian children on climate change
(Salvati copiii, 2021). This study also shows that 78%
of children in Romania are willing to make changes in
their lives to reduce greenhouse gas emissions.

In Romania, at the primary level, environmental
issues such as the protection of our plant, living
environments and the need to protect the living
environment, the influence of man on living
environments are treated, according to the programs in
force in Mathematics and Environmental Exploration

(preparatory grade, | and Il) and Science (third and
fourth grade). In Geography (fourth grade), another
discipline in the common core, learning activities are
proposed that aim to acquire interest in understanding
the role of the environment for life, developing interest
in knowing and understanding natural diversity
(Ministerul Educatiei, 2022). In addition to the
subjects with implications for environmental
education and climate change in the primary cycle,
subjects can also be introduced from the curriculum at
the school's decision that aim to form a civic attitude
from the earliest ages regarding the knowledge,
conservation and protection of the environment.

Concerns for the environment in Romania, at all
levels of education, are a constant concern for the
authorities. In the 2022-2023 school year, in the
structure of the school year, at national level, the
Ministry of Education in collaboration with the
"Ministry of Environment, Water and Forests”
introduced a national program, called "Green Week"
in accordance with the provisions of the report
"Education on climate change and the environment in
sustainable schools"”, developed by the working group
at the level of the Presidential Administration, of the
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National Strategy on Education for the Environment
and Climate Change 2023 - 2030 and the National
Strategy for the Sustainable Development of Romania
2030 (Ministerul Educatiei, 2023). This program aims
to introduce educational activities related to local
environmental issues, to inform and raise awareness of
the local community on climate change and
environmental protection, for 5 consecutive days
during the school year, at all levels of education
(primary, secondary, high school). In the context of
increasing climate change, the "Green Week" program
has been designed and developed to prevent the
harmful effects of these changes. And since early
childhood and primary education are an essential
foundation for educating the thinking of future adults,
environmental education can be very well understood
and implemented through this programme.
Environmental education guides preschoolers and
schoolchildren in understanding the consequences that
their behavior has on the environment. It also relies on
the affective component of the process of
understanding, on accountability, the formation of
ecological values, of appropriate attitudes towards the
environment (Cornienco & Nicolaie, 2021)

On the other hand, the second development
direction of the National Strategy on Education for
Environment and Climate Change 2023 — 2030,
provides for finding solutions for educational
resources by creating an extensive digital ecosystem
for education on climate change and the environment,
through the integration and use of new technologies,
with the aim of using them in the learning process)
(Ministerul Educatiei, 2023, p. 16). Among the
proposed measures developed are the development of
mobile applications for students that allow them to
monitor the quality of the environment and protect
themselves in the event of natural disasters. A
developing technology, augmented reality, applicable
to any discipline, level of study, accessible from
mobile devices can be a valuable educational resource
for improving learning and increasing students'
motivation. Augmented reality blends the digital and
physical worlds by overlaying digital information such
as images, text, and animations into the real world.
This information can be viewed through smartphones,
tablets and can be successfully used in education
related to climate change and the environment.

2. Theoretical foundation

Augmented Reality (AR) is a form of Virtual
Environments (VE) or Virtual Reality (VR), which is
its more often used term (Azuma R. T., 1997). Virtual
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reality (VR) and augmented reality (AR) may appear
identical, but the distinction resides in the manner in
which the user engages with the surroundings. In
virtual reality (VR), users experience complete
immersion in a digitally generated environment,
whereas with augmented reality (AR), users maintain
a considerable level of engagement with the actual
world.

According to (Yuen et al., 2011), AR technology
is typified by: a) the meeting of the real and virtual
worlds in a single scenario; b) the existence of
synchronous real-time interaction between the real and
virtual contexts; and c) the presence of digital content
in 2D or 3D format (pictures, videos, etc.).

(Cabero & Baroso, 2016) state that the production
of augmented reality (AR) settings requires many sorts
of technologies. a) A device capable of capturing
visual representations of the physical world as
observed by individuals, such as a computer,
smartphone, tablet, or video game console. b) A device
capable of displaying a combination of artificially
generated and real images. ¢) One or more
computational components (such as computers,
mobile devices, or video game consoles) that
collaborate to interpret real-world information
received by the user and generate the necessary virtual
information required for each specific application,
ensuring proper integration. d) Software designed for
the creation of programs. e) A QR code, physical
object, or GPS. f) A server that stores the virtual data
to be incorporated into reality. AR technology
enhances users' perception of reality by providing an
immersive  visual experience.  Simultaneously,
augmented reality enables the interactivity and
enhanced visualization of information, making it more
manageable.

2.1. A short history of the development of
Augmented Reality (AR)

The concept of augmented reality was
inadvertently presented by the author Frank Baum in
1901, within the pages of his novel "The Master Key".
This tale depicts a pair of distinctive spectacles. When
someone wears these glasses, they perceive others as
having a letter on their forehead that represents their
character. This allows the wearer to discern the
character of the people they are observing through the
glasses. This usage is widely acknowledged as the
initial concept of augmented reality (Woods, 2004).

The concept of augmented reality originated in the
1950s with the invention of the Sensorama by
American film director Morton Heilig in 1957. The
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Sensorama device had a stereoscopic color display,
fans, a stereo sound system, and a motorized seat.
Although this gadget is often regarded as the earliest
form of augmented reality, the actual word
"augmented reality” was not used until 1992 by
Thomas Caudell and David Mizell (Sunger &
Cankaya, 2019).

In 1966, Ivan Sutherland and Bob Sproull made a
significant contribution to the history of augmented
reality by creating the initial head-mounted display
(Stinger & Cankaya, 2019). The "Sword of Damocles”
was a wearable technology that consisted of a head-
mounted apparatus connected to a computer. The
equipment incorporated transparent viewing lenses,
which enabled the user to perceive the real world
instead of a video screen. This device was constrained
by the absence of technology that had not yet been
invented during that period. Notwithstanding these
constraints, the concept of developing contemporary
augmented reality apps was not impeded.

In 1974, Myron Krueger's artificial reality
laboratory called "Videoplace" played a significant
role in advancing augmented reality technology. This
method integrated the virtual image with the silhouette
of an actual human image (Rohil & Ashok, 2022)
In the 1990s, American inventor L.B. Rosenberg
created an early augmented reality system called
Virtual Fixtures. He showcased its advantages on
human performance (Sunger & Cankaya, 2019). The
equipment in question was a computerized, wearable
apparatus with see-through optics that displayed
virtual images of the actual surroundings. Its primary
purpose was to provide military soldiers with training.

Since the 2000s, there have been more and more
concerns related to augmented reality, including
(Interaction Design Foundation - IXDF., 2020):

= Bruce Thomas developed an outdoor mobile
AR game called ARQuake in 2000;

= ARToolkit (a design tool) being available in
Adobe Flash in 2009;

= Google announced its open beta version of
Google Glass in 2013;

= Microsoft announces support for augmented
reality and their HoloLens augmented reality headset
in 2015.

In recent times, augmented reality has been rapidly
advancing in numerous industries such as education,
engineering, medicine, and architecture, thanks to
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technological advancements and its relatively easy
accessibility.

2.2. The use of Augmented Reality (AR) in
education

The rapid advancement of smartphones and tablets
is driving the growth of augmented reality (AR)
applications, which are increasingly being utilized in
the field of education.
Richard Mayer's Cognitive Theory of Multimedia
Learning suggests that individuals acquire knowledge
more effectively when several senses are engaged
simultaneously. From this perspective, augmented
reality holds significant promise in the realm of
education since it can enhance interactivity, increase
engagement, and provide practical applications.
Additionally, it presents novel opportunities that were
previously unavailable in the field of education.
A study was undertaken by (Wu et al., 2013) to
examine the existing literature on the application of
augmented reality in education. The researchers
determined that augmented reality studies focused on
instructional or educational methods, such as game-
based learning, location-based learning, problem-
based learning, simulation, role-playing, and puzzle-
based learning.

(Garzon et al.,, 2019) outline the subsequent
advantages of employing augmented reality (AR) in
the field of education: a) The utilization of AR
applications enhances students' academic
performance; b) Students exhibit greater motivation
when utilizing AR applications in the classroom
compared to other teaching and learning methods; c)
The use of AR in the educational environment has also
been reported to result in long-term retention of
memorized information. This technology enhances the
learner's ability to remember information for extended
durations in comparison to alternative teaching and
learning approaches. Additionally, augmented reality
(AR) fosters cooperative learning by enabling learners
to engage with both their peers and educational
content in a virtual environment. Furthermore,
accessibility and creativity are recognized as
additional benefits of AR.

Additional benefits of utilizing augmented reality
(AR) applications encompass the cultivation of
analytical reasoning, the enhancement of problem-
solving aptitude, and the chance to employ
information and skills in authentic scenarios.

Furthermore, with the benefits of utilizing
augmented reality (AR) applications in educational
settings, there are also drawbacks to consider. The
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challenges associated with the use of augmented
reality (AR) in education include
information/cognitive overload, the complexity of the
technology for both students and teachers, confusion
and overwhelm for both students and teachers,
insufficient skills to effectively use AR technologies,
resistance from teachers to adopt AR, lack of training
and knowledge among teachers regarding the use of
AR in education, high cost of technology, potential
health problems and discomfort for users, and
technical issues such as weak connections and Global
Positioning System (GPS) errors ( Alzahrani, 2020).

There is currently no evidence in Romania
indicating that primary school teachers utilize
augmented reality (AR) as an instructional tool in the
classroom. The utilization of Augmented Reality (AR)
in Romanian schools is relatively recent. However, its
implementation in educational instruction and learning
is straightforward and may be effectively included in
lessons at the primary school level. This aspect has
been acknowledged and discussed on several forums
dedicated to primary school teachers. One reason why
primary school teachers are becoming aware of
augmented reality is that university professors who
teach future teachers and educators in Primary and
Preschool Education Pedagogy programs have started
incorporating courses on virtual reality and augmented
reality in education into their curriculum materials.

Primary school teachers can utilize instructional
systems such as Twinkl and the Mozaweb
instructional platform, which offer 3D and augmented
reality (AR) models. Google's educational resources
are utilized by over 5028 schools throughout about
2500 areas, accounting for around 80% of the total.
Annually, the business enhances all of Google's
teaching products, which encompass an augmented
reality platform known as Google AR&VR.

3. Research methodology

The article used quantitative research regarding
the level of ecological awareness among teachers and
student/pre -service teachers and the application of
augmented reality applications in primary education to
the understanding of these concepts.

The research results of this article were based on
the following key ideas:

1. What teachers and student/pre-service teachers
think about the existence of environmental
problems in Romania, about environmental
education in primary education and the
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importance of international
improve the situation?

protocols to

2. What is the degree of knowledge of augmented
reality applications in education and what
would be the impact of the use of augmented
reality (AR) applications in primary education
lessons, the level of training of teachers and
student/pre-service teachers for the effective
use of AR applications in the educational
process?

3. What is the role of augmented reality (AR)
applications in environmental education in
increasing students' environmental awareness,
understanding abstract concepts and applying
knowledge in everyday life?

The study collected responses from a diverse
sample of 133 participants, including 87 pre-service
teachers/students and 46 primary school teachers. The
participants were from Romania, 2 men and 131
women.

Table 1.
Demographic Characteristics of Participants

Variables Group Frequency Percent
Gender |Female 131 98,5
Male 2 15
Age [18-22 65 48,9
18-25 1 8
23-28 13 9,8
29-34 15 11,3
35 39 29,3
Status | Teachers 46 34,6
Student/Pre- 87 65,4

service
teachers
| Total 133

4. Results and discussion
4.1. Data analysis

A questionnaire with a five-point scale was used
for data collection. Participants' responses were
highlighted opinions on the application of augmented
reality and its potential in educating primary school
students about climate change awareness.

Initially, the data’'s normality and linearity
conditions were checked, and the SPSS 26 application
was used. The data analysis was used with the
examination of the kurtosis and asymmetry values of
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the distributions to determine the normal distribution
of the data (Table 2).
Table 2.

Normality test with Kurtosis and Asymmetry Indicators for the Studied
Scale
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they have positive opinions related to "Augmented
reality and its potential in educating primary school
students on climate change awareness".

Table 4.
Analysis Results of Teachers' and Pre-service Teachers' Opinions on

- "Augmented Reality and its Potential in Educating Primary School
N Skewnesss - Kurtosis Students on Climate Change Awareness"
Statistic Statistic | Error |Statistic Std. Error N Minimum | Maximum | Mean | Std. Deviation
133 -583 210|  -,266 AL7 Statistic | Statistic | Statistic | Statistic Statistic
- 133 2,92 4,83 4,0464 ,44605
A skewness value of -0.585 indicates that the

distribution is slightly skewed to the right. This means
that there are more responses that are larger than the
average and fewer very small responses. The
distribution is thus slightly asymmetric, with a longer
tail on the left side.

A Kkurtosis value of -0.266 suggests that the
distribution is slightly flatter than a normal
(mesokurtic) distribution. This indicates that the data
is more dispersed around the mean, with a lower
frequency of extremely high or extremely low values.
In other words, the values are more evenly distributed
around the mean and the legs of the distribution are
less prominent.

Table 3.
The ANOVA Test
Sum of Mean
Model Squares df Square F Sig.
Regression 8,899 24 ,371| 1,890 | ,015°
Residual 21,191| 108 ,196
Total 30,090| 132

The data in Table 3 following the results obtained
with the ANOVA test indicate that the regression
model is significant with F=1.890 and p=0.015. The
fact that p is below 0.05 tells us that there is a
relationship between participants’ responses and the
status they occupy.

In the scope of the first subproblem of the research;
arithmetic means and standard deviations of teachers'
and student/pre-service teachers' opinions about
"Augmented reality and its potential in educating
primary school students on climate change awareness"
are presented in Table 4.

Table 4 shows that the minimum and maximum
values of the variable are between 2.92 and 4.83, with
a mean of 4.0464 and a standard deviation of 0.44605.
The teachers and student/pre-service teachers who
participated in this study gave answers around the
average of the studied variable. This explains to us that

Analysis of teachers' and student/pre-service
teachers’ opinions about "Augmented reality and its
potential in educating primary school students on
climate change awareness".

Table 5.

Results of the analysis of the opinions of teaching staff and pre-service
teachers regarding "Augmented reality and its potential in educating
primary school students about climate change awareness" According to
Status

Mean | Sum of Asymp. Chi-
Status N |Mean |Rank | Ranks | Sig. d |[Square
[Teachers 46 ©,1730| 77,75/3576,50| 0,019
Student/Pre-| 87 B,9794| 61,32/5334,50
service 1 (12,639
teachers
Total 133

Table 5 shows that the opinions of teachers and
student/pre-service teachers on "Augmented reality
and its potential in educating primary school students
on climate change awareness" are different for
p=0.019; 0.005. The median (4.1730) of teaching staff
compared to the median of student/pre-service
teachers (3.9794) shows that teaching staff have
positive opinions regarding the subject addressed.

The analysis of teachers and student/pre-service
teachers by age category can be seen in Table 5.
Table 6.

Analysis of Teachers' and Pre-service Teachers' Opinions According to
Age Variables

Mean Sum of Chi- | Asymp.
Age N |Rank | Mean | Ranks |df |[Square| Sig.
18-22 65 | 50,72 | 3,85664 | 2356,00
23-28 14188,46 | 4,2679| 804,00 3 52474 0,000
29-34 15194,13| 4,3389| 497,00
35 and| 39|76,00| 4,1709 | 988,00
over
Total 133

In Table 6, the Chi-square value of 52.474 and
with p=0.000 indicates that there are significant
differences between the age groups. The lowest mean
and mean rank is the 18-22 age group with 50.72 and
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4.3389. The 29-34 age group has the highest rank of
94.13 and the worst average of 4.3389. The number of
participants aged 18-22 years is more, they have lower
average scores compared to the other groups.

The analysis of teachers' and student/pre-service
teachers' answers to the hypotheses made are shown in
Table 7.

Table 7.

The Results of the Analysis of the Opinions of Teachers and Student/Pre-
service Teachers on Hypotheses
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with a distribution of responses that is relatively
normal but slightly skewed to the left and, in the case
of Hypotheses 2 and 3, more concentrated around the
mean.

The analysis of teachers' and student/pre-service
teachers' answers to the hypotheses made are shown in
Table 9.

Table 9.

The Results of the Analysis of the Opinions of and Student/Pre-Service
Teachers on Hypotheses

N Mean Skewness Kurtosis N Mean Skewness Kurtosis
Std. Std. Std. Std.
Statistic | Statistic | Statistic | Error | Statistic | Error Statistic | Statistic | Statistic | Error | Statistic | Error
Hypothesis 133 | 4,0247 -,809 | ,210 317 | 417 Hypothesis 87| 4,0148 -815| ,258 246 | 511
1 1
Hypothesis 133 | 4,0551 -,658 | ,210 -175| 417 Hypothesis 87| 3,9655 -473| ,258 -,693| ,511
2 2
Hypothesis 133 | 4,0554 -580 | ,210 -,035| ,417 Hypothesis 87| 3,9645 -429| ,258 -320| ,511
3 3
N 133 N 87

The results in Table 7 show an average close to 4,
which leads to the idea that the participants agree with
the Hypotheses made. The answers are asymmetrical,
but most of the answers show that they agree. A
kurtosis distribution close to zero suggests that the
response distributions are close to a normal
distribution.

The analysis of teachers' answers to the hypotheses
made are shown in Table 8.

Table 8.
The Results of the Analysis of the Opinions of Teachers on Hypotheses

N Mean Skewness Kurtosis
Std. Std.
Statistic | Statistic | Statistic | Error | Statistic | Error
Hypothesis 46| 4,0435 -586 | ,350 -,687 | ,688
1
Hypothesis 46| 4,2246| -1,106| ,350| 2,019| ,688
2
Hypothesis 46| 4,2273 -981| ,350| 1,519| ,688
3
N 46

The results in Table 8 show an average close to 4,
which leads to the idea that the teachers agree with the
Hypotheses made. The answers are asymmetrical, but
most of the answers show that they agree. Hypothesis
1 has a slightly flatter distribution than a normal
distribution. Hypothesis 2 and Hypothesis 3 have
distributions that are sharper than a normal
distribution.

These statistics suggest that respondents tend to
agree with the statements presented in the hypotheses,

The results in Table 9 show an average close to 4,
which leads to the idea that future teachers also agree
with the Hypothesis made. The answers are
asymmetrical towards the left, the majority of the
answers show that they agree. Hypothesis 1 has a
slightly sharper distribution than a normal distribution.
Hypothesis 2 and Hypothesis 3 have flatter
distributions than a normal distribution.

These statistics suggest that respondents tend to
agree with the statements presented in the hypotheses,
with a distribution of responses that is relatively
normal, with a greater concentration for Hypothesis 1
around the mean and, in the case of Hypotheses 2 and
3, a distribution more the uniformity of the answers.
Table 10.

Analysis of Teachers' Opinions Regarding the Studied Subject

"Augmented Reality and its Potential in Educating Primary School
Students on Climate Change Awareness"

Std.
N Min Max. | Mean | Deviation | Skewness Kurtosis
<} <} e <} o Q Q
3| B 2 3 B 3 |gs| B g8
T | 8| B | 8 T | |50 B |5
[7p] [7p] [7p] [7p] [7p] ()] ()]
46 3,00 4,83 14,1730 ,40426 |-,901 | ,350 | ,990 | ,688

Table 10 shows that the lowest median is 3.00 and
the highest is 4.83. With an average of 4.17. This
suggests that teachers view positively the application
of augmented reality and its potential in educating
primary school students on climate change awareness.

The lowest average and rank is for the age category
18-22 with an average of 3.93 and a rank of 18.35, the
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most favorable result is for the age category of 23-28
years with an average of 4.36 and a rank of 30.19. For
the 23-28-year-old age group, there is a greater
appreciation for augmented reality and its potential to
educate primary school students on climate change
awareness. The symbolic significance of 0.004 leads
to the idea that there are significant differences
between the analyzed age groups.
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While the 18-22 age group has an average of
3.8417 and a rank of 55.83, and the 35 and over group
with an average of 4.1593 and an average rank of
52.91 has a moderate approach to augmented reality
and its potential in educating primary school students
on climate change awareness.

The symbolic significance of 0.004 leads to the
idea that there are significant differences between the

Table 11. _ _ analyzed age groups.
Analysis of Teachers' Answers According to Age Group Variables
Mean | Mean | d | Asymp. | Chi- Establish a correlation between the questions and
Age N Rank Sig. | Square the answers of teachers and student/pre-service
18-22 10(3,9375| 18,35 teachers by age in Table 14.
3 0,004 13,478
23-28 84,3698| 30,19 Table 14. .
Pearson Correlation
Questions | Pearson Correlation 1 -,207"
35 and| 22(4,1799| 22,55
over Sig. (2-tailed) 017
Total 46
N 133 133
Table 12.
Analysis of Student/Pre-service Teachers about the Subject Status Pearson Correlation 207 1
Std. Sig. (2-tailed) 017
N | Min. | Max. | Mean |Deviation | Skewness | Kurtosis g ’
) Q i) Q L L L
5| B 7] k7] k7] 3 |lgS| B|g S N 133 133
| 8 | 8 IS IS 5 |dG| 8|50
| P N » » @ @ **_Correlation is significant at the 0.01 level (2-tailed).
87| 2,92| 4,79(3,979%4 ,45470 |-,440 | ,258 |-,556| ,511 .
In table 14 we have the Pearson correlation

Table 12 shows that the lowest median is 2.92 and
the highest is 4.79. With an average of 3.9794. This
suggests that future didactic falls look positively at the
application of augmented reality and its potential in
educating primary school students on climate change
awareness.

Table 13.
Analysis of Student/Pre-service Teachers by Age

Mean Asymp.
Age N | Mean | Rank | d Sig. Chi Square
18-22 55 | 3,8417| 55,83
2328 | 6 |41319| 30,0| 3| 0000 | 70,747
29-34 9 | 4,379 | 67,39
35 and| 17 | 4,1593| 52,91
over
Total 87

The lowest average and rank is for the 29-34 age
category with an average of 4.3796 and a rank of
67.39, it shows that this group has positive opinions
and views favourably the application of augmented
reality and its potential in educating primary school
students on climate change awareness.

coefficient between the studied variable answers to
questions and satisfaction which is -0.207. It is a
negative coefficient indicating a moderate relationship
between certain responses of the participants and the
status they have. The given interpretation shows that
there is a link between the status of a teacher or future
teacher in accepting the application of augmented
reality and its potential in educating primary school
students about climate change awareness.

5. Conclusions

Based on the cross-sectional analysis obtained
from the opinions of teaching staff and initial teachers
on the subject "Augmented reality and its potential in
educating primary school students on climate change
awareness" several directions can be distinguished. In
general, the opinions of the participants were positive
and the participants were perceptive about the
connection between augmented reality as a technology
involved in environmental education.

Our study gave significant results on the
perception of teachers and future teachers about
climate change and their involvement through the
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training process to inform and raise awareness of
children from a young age. The responses of the
participants showed that they agreed to intervene in
teaching through technology and to be involved in
climate change awareness. There were some different
opinions between teachers and future teachers, the
teachers obtained higher scores than the future
teachers, being a moderate difference.

Teacher participants in the 18-22 age group have a
lower rank than the other age groups (23-28, 29-34 and
35 and over). For the future teacher participants, the
analysis of the results indicates that the 29-34year-old
group has the most favorable perception, while the 23-
28 year-old group has the least favorable perception.
This shows that experienced teachers are more open to
technologies and their involvement in instruction.
Maturity or experience associated with the age of the
participants leads to a wider openness to the use of AR
applications in ecological education for environmental
protection which can also influence learning
performance. These results suggest the need to adapt
approaches and strategies to account for variations in
perception and behaviour between different age
groups.

After the analysed test results, the application of
AR in climate awareness has a significant impact on
the status of the participants. So, there is an association
between the use of AR applications in environmental
education and the participants' understanding of
environmental protection.

As limitations of the study, we highlight the small
number of subjects as well as the fact that the future
professors were only the students of the Lucian Blaga
University of Sibiu.

As future research directions, we aim to develop
augmented reality applications, adapted to the age of
6-12 years, which we will test with students from the
Pedagogy of Primary and Preschool Education
Specialization in the courses of Science Teaching
Methodology and Digital Education. The purpose of
developing these applications is to familiarize future
teachers with this type of digital tools, successful
integration into primary school lessons as well as
diversification of methods to achieve environmental
education.
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