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CEL G RET G N JEETYER The advent of new technologies has led to major changes in the

classroom that caused changes in educational structures, patterns of behavior within the education
system, and even instructional content. The use of teaching aids reflects the fact that the age of the
teacher as the only force with educational authority has ended. Traditional educational classes are
no longer very effective because they depend on specific time and place and cannot provide a real
and appropriate context for learning. New technologies provide rich resources that can provide an
opportunity for learners to grow. Today, one of the effective factors in motivating students is to use
information and communication technology in education. In addition, one of the important goals of
teaching and learning is to help students learn how to think productively by combining high-level
thinking (evaluating ideas) with creative thinking (creating new ideas). Using modern information
and communication technologies, students and teachers are aided to learn and improve thinking
skills. Augmented reality is one of the new educational technologies that has been recognized by
educational researchers. The effectiveness of augmented reality can be extended to other types of
technology, such as mobile devices. The use of smartphones has led augmented reality applications
to overspread in almost every area of study. The purpose of this study thus was the effect of
educational augmented reality on perceived motivational atmosphere and high level thinking in
students.

The methodology of research was Quasi-experimental, with pretest-posttest and
control. The population of the study was all second grade high school students in twelve Tehran city.
60 of them were selected by cluster sampling method and were replaced in two groups (30 person
experimental groups and 30 person control groups). The research tools consisted of a perceived
motivational atmosphere questionnaire and a high level of thinking by Saramd et al (2011). The
experimental group was trained in six sessions of one-hour with educational augmented reality. Data
analysis was performed using SPSS24 software and to test the research hypotheses used from
multivariate covariance analysis.

The findings of the study showed that the effect of educational augmented reality on

perceived motivational atmosphere and high level thinking in the experimental group was
significantly higher than of the control group. Also, the effect of educational augmented reality on
the component of follow up progress by students in the experimental group was significantly higher
than the control group, but on the other components of perceived motivational atmosphere, there
was no significant difference between the experimental and control groups.
The results showed that augmented educational reality affects the perceived
motivational atmosphere and high-level thinking of students and improves the perceived
motivational atmosphere and high-level thinking in students. Educational augmented reality also
influences one of the components of motivational atmosphere (student follow-up progress).
Because the most important advantage of augmented reality is its unique ability to create mixed
learning environments using a combination of digital and physical objects, in this way, skills such as
critical thinking, problem solving, and communication through shared exercises are easily
developed; and with the use of this technology and interaction with it, students' motivation
increases. This technology helps students collect, process, and recall information. In addition, it will
lead to interesting and joyful learning for students. Using augmented reality in teaching to provide
students with teaching materials is one of the best teaching and learning methods; students can
solve scientific problems virtually by wearing augmented reality glasses or taking a mobile phone
camera on textbooks in the environment. They see the real things and easily understand everything.
Therefore, it increases students' motivation and helps them to acquire better skills.
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Table 1: The mean and standard deviation of the pre-test and post-test scores of the two groups in perceived motivational atmosphere variable and high level

thinking

Control Expriment Group memberships
SD M SD M The dependent variable Test type
26.26 62.88 28.72 79.48 Total score
7.13 16.92 7.66 2112 Follow up progress by students Pre-test
6.19 13.40 617 16.96 Upgrade learning by teacher
475 10.36 453 12.60 Follow the comparison by students
5.62 12.48 6.08 16.36 Worries about mistakes
409 9.72 450 12.44 The desire to compare learners by the teacher
25.69 62.52 25.49 82.40 Total score
7.24 6.51 6.51 2192 Follow up progress by students
6.02 5.56 556 17.56 Upgrade learning by teacher

Post-test

476 4.09 4.09 13.08 Follow the comparison by students
529 11.92 554 17.00 Worries about mistakes
419 .84 405 12.84 The desire to compare learners by the teacher

Control Expriment Group memberships
SD M SD M The dependent variable Test type
805 2532 637 29.56 High level thinking Pre-test
930 21.92 6.44 3248 High level thinking Post-test
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Table 2: The results of multivariate covariance tests to comparing the mean scores of the two groups in perceived motivational atmosphere variables and high

level thinking
Eta Sig Error df Hypothesis df F Value Effect
0.04 0.002 45 2 7.2 0.24 Piiiai's Trace
0.04 0.002 45 2 7.27 0.75 Wilk's lambda
0.04 0.002 45 2 7.27 032 Hotelling's Trace
0.04 0.002 45 2 7.27 0.32

Roy's largest Root
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Table 3: The results of single-variable covariance test in the context of multivariate covariance analysis for comparing between two groups in perceived
motivational atmosphere variables and high level thinking

Observed Effect Sig F Mean of Df Type iii sum of The dependent variable Effect
power level squares squre
0.51 0.08 0.047 4.18 2570.17 1 2570.17 Perceived motivational Pre-test
atmosphere
0.13 0.016 0.39 073 48.47 1 48.48 High level thinking
0.89 021 0.017 4.69 2270.82 1 2270.82 Perceived motivational
atmosphere Group memberships
0.96 0.24 0.001 14.52 954.25 1 954.25 High level thinking
614.08 46 28247.69 Perceived motivational Error
atmosphere
65.71 46 3022.77 High level thinking
50 298905.00 Perceived motivational Total
atmosphere
50 41458.00

High level thinking
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Table 4: The results of multivariate covariance tests to comparing the mean scores of the two groups in perceived motivational atmosphere components

Eta Sig Error df Hypothesis df F Value Effect

0.32 0.007 39 5 376 0.32 Piiiai's Trace
0.32 0.007 39 5 376 0.67 Wilk's lambda
0.32 0.007 39 5 3.76 0.48 Hotelling's Trace
0.32 0.007 39 5 3.76 0.48

Roy's largest Root
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Table 5: The results of single-variable covariance test in the context of multivariate covariance analysis for comparing between the two groups in perceived
motivational atmosphere components

Observed

Effect

Mean of

Type iii sum of

Sig Df The dependent variable Effect
power level squares squre
0.09 0.009 0.53 0.38 17.94 1 17.94 Follow up progress by students Pre-test
0.73 0.14 0.011 7.05 203.91 1 203.91 Upgrade learning by teacher
0.26 0.04 0.18 183 32,60 1 32,60 Follow the comparison by
students
0.36 0.06 0.10 272 7241 1 7241 Worries about mistakes
0.14 0.01 0.36 0.84 13.28 1 13.28 The desire to compare learners
by the teacher
0.66 0.12 0.006 6.00 280.00 1 280.00 Follow up progress by students
Group memberships
0.33 0.05 0.12 2.48 71.82 1 71.82 Upgrade |earn]ng by teacher
0.40 0.06 0.08 3.10 55.16 1 55.16 Follow the comparison by
students
0.62 0.11 0.024 5.48 145.84 1 145.84 Worries about mistakes
0.40 0.06 0.08 3.08 48.30 1 48.30 The desire to compare learners
by the teacher
46.65 43 2006.23 Follow up progress by students Error
2891 43 1243.11 Upgrade learning by teacher
17.79 43 765.29 Follow the comparison by
students
26.61 43 1144.37 Worries about mistakes
15.67 43 673.83 The desire to compare learners
by the teacher
50 20950.00 Follow up progress by students Total
50 14252.00 Upgrade learning by teacher
50 2927.00 Follow the comparison by
students
50 12189.00 Worries about mistakes
50 7359.00

The desire to compare learners
by the teacher
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