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Abstract

Introduction: In today's society, the Feynman Quantum Learning Technique (1965) is one of the
methods of active teaching, a method that includes all the processes that make learning a pleasant
and meaningful process. Therefore, the aim of this study was to investigate the effect of Feynman
quantum learning technique on cognitive and metacognitive skills, academic self-efficacy and
students' academic performance.

Method: The research method was quasi-experimental and included an unequal control group
design. The study population included students of educational sciences of Bu-Ali Sina University,
Hamadan. Using available sampling method, 23 people were randomly divided into experimental
(n = 11) and control (n = 12) groups. Research tools include the Cartwright-Hatton and Wells
Cognitive and Metacognitive Strategies Questionnaire (1997); Morgan-Jenks (1999) Academic
Self-Efficacy Questionnaire and Academic Performance Test (researcher-made). Multivariate
analysis of covariance was used to analyze the data.

Results: The results showed that Feynman quantum learning technique has an effect on students'
cognitive and metacognitive skills at the level (P<0.05). Feynman quantum learning technique has
an effect on students' academic self-efficacy at the level (P<0.05). Feynman quantum learning
technique has an effect on students' academic performance at the level (P<0.01).

Conclusion: Feynman quantum learning technique activates the learner, the person uses learning
strategies and styles and trusts in his / her reading abilities to study the subject with more interest,
which increases students' academic progress, academic self-efficacy and academic performance.
The application of Feynman's quantum learning technique improved students' cognitive and
metacognitive skills, academic self-efficacy, and academic performance.
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Extended Abstract

1. Introduction

One of the methods that has tried in recent years to enable the application of a
combination of educational theories in a fast, integrated and effective way in the
classroom learning is the quantum educational model. Core Quantum Learning
is a set of learning theories that deals with how and how data is organized by the
brain and the practical application of brain research in the learning process. The
guantum model of learning integrates life and learning skills and makes learners
effective learners throughout their lives (Suryani, 2013). New educational
methods, due to the involvement of learners with content, somehow make them
aware of their mental, cognitive and metacognitive processes and improve their
self-efficacy and academic performance. Quantum teaching emphasizes the use
of specific teaching strategies, including Richard Feynman's quantum learning
technique, which is a method of complete and effective learning that is done to
deepen the learner's understanding of the content. The use of this technique
involves learners' cognitive and metacognitive strategies. Cognitive strategies
help us to prepare new information to combine with previously learned
information and store it in long-term memory (Berthold, Nuckles & Renkl,
2007), as well as metacognition skills, knowledge of one's cognitive processes
and how to make optimal use of them for achieving learning goals
(Mohebzadeh, Nikdel & Taghvaeinei, 2021). Another variable that quantum
learning can affect learners is self-efficacy. Increasing self-efficacy and
identifying the factors influencing it can play a decisive role in the academic
achievement of learners and help them achieve their goals (Marsh et al., 2019).
The use of quantum learning method can be effective in increasing the cognitive
and metacognitive strategies of learners and thus affect academic performance.
Due to the teacher-centeredness of the classrooms, inactivity of the learner,
individual differences in students' learning, diverse information sources,
excessive use of memorization methods in the learning process and some such
cases, as well as due to the lack of active methods in the classroom The
researcher seeks to answer the question of whether Feynman's quantum learning
technique, as an active method, is effective on students' cognitive and
metacognitive skills, self-efficacy and academic performance?

2. Materials and Methods

The method of the present study is quasi-experimental and includes the design of
unequal control group. The statistical population of this study included 75
undergraduate students in the field of educational sciences at Bu Ali Sina
University. This research was carried out by available sampling method among
undergraduate students in the second semester of the 98-97 academic year of the
Faculty of Humanities and a sample of 23 students were randomly divided into
two experimental groups (11) and a control group. (12 people) were located.
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Research instruments included the Wells & Cartwright Hatton (2004) Cognitive
and Metacognitive Strategies Questionnaire, the Morgan -Jenks Academic Self-
Efficacy Questionnaire (1999), and the self-made Academic Performance Test.
Both experimental and control groups completed guestionnaires of cognitive and
metacognitive strategies, academic self-efficacy and academic performance in
the pre-test stage. The control group trained and learned for five sessions of 90
minutes in the usual way. Feynman quantum learning technique was performed
on the experimental group for five sessions of 90 minutes. After teaching and
performing this method in all five sessions, in the end of each session of the
experimental group, a post-test was performed and the learner's performance
were evaluated by the instructor. In the last session, all of questionnaires were
administered again for both experimental and control groups(post-test).
Descriptive indices such as mean and standard deviation were used to analyze
the data and multivariate analysis of covariance was used to test the research
hypotheses.

3. Results

A total of 23 female undergraduate students in the second semester of 2018-
2019, and range of aged was 20 to 21 years, participated in this study.
Multivariate analysis of covariance was used to investigate the effect of
Feynman method on research variables. First, the results of multivariate tests
were considered and based on the results, it was observed that the value of F
obtained in Wilkes's lambda statistic is 10.37 with a significance level of 0.01 (P
<0.01), so in the mean of the combined scores of the variables There is a
significant difference between the control and experimental groups. Then, to
find out the difference between which of the dependent variables (cognitive and
metacognitive skills, academic self-efficacy and academic performance) there is
a significant difference between the two groups, the results of multivariate
analysis of covariance were examined.

Table 1: Results of analysis of covariance on post-test scores of cognitive and
metacognitive skills, self-efficacy and academic performance by controlling pre-
test scores According to the results of analysis of covariance in Table 1, the
effect of Feynman quantum learning technique on cognitive and metacognitive
skills of students was significant for cognitive and metacognitive skills after
adjusting for pre-test scores (p <0.05, F = 0.04). And increases its rate.
According to Eta squared, this effect is 21%. The results of analysis of
covariance in Table 1 on academic self-efficacy after adjusting for pre-test
scores (p <0.05, F = 4.79) show that the effect of Feynman quantum learning
technique on students' academic self-efficacy is significant and increases. Give.
According to Eta squared, the effect is 18%. Also, the results of analysis of
covariance in Table 1 on academic performance after adjusting for pre-test
scores (p <0.01, F = 9.59) show that the effect of Feynman quantum learning
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technique on students' academic performance is significant and according to Eta
squared, this effect is 34%.

Table 1. The results of multivariate analysis of covariance to investigate the effect of
Feynman quantum learning technique on cognitive and metacognitive skills, academic
self-efficacy and academic performance of subjects in experimental and control groups
in the post-test stage.

Variable Factor SS MS Df F P Eta
cognitive and metacognitive group 1.21 1.21 1 5.04 0.037 0.21
skills error 4.57 0.24 18

group 2.11 2.11 1 4.79 0.040 0.18
error 7.99 0.44 18
group 57.75 57.75 1 9.59 0.008 0.34
error 108.41 6.02 18

academic self-efficacy

academic performance

4. Discussion and Conclusion

The results showed that Feynman quantum learning technique has an effect on
students' cognitive and metacognitive skills. This research result is consistent
with the results of Arini, Salmanu and Sangur (2017) study. In explaining this
result, it can be said that according to the quantum technique, the learner is
actively involved in his learning process and learns and makes meaning of the
content using his desired learning strategies, this method is effective on learners'
cognitive skills; Because it somehow causes the person to pay attention to their
cognitive processes and learn and memorize the content, make it meaningful and
relevant to the content in the cognitive structure, and finally retrieve information.
The results showed that Feynman quantum learning technique has an effect on
students' academic self-efficacy. This research result is consistent with the
results of studies by Altin and Saracaoglu (2019), Mohammad Hadi (2017).
Students who use metacognitive strategies learn content meaningfully, they
relate new material to previous information in the field and understand and learn
more coherently. This gives them a deeper and more complete understanding of
the content, and given the results of the evaluations and the feedback they
receive, they have confidence in their abilities, which ultimately increases their
self-efficacy. The results showed that Feynman quantum learning technigue has
an effect on students' academic performance. This research result is consistent
with the results of studies by Suryani et al. (2014) and Purwanto (2011). To
explain this finding, it can be said that this method has made learners more
confident in their ability to learn, in other words, when people believe that they
have the necessary abilities and capabilities to do a job or activity, to do it. They
will spend more time and consequently achieve better results, which will
ultimately improve their academic performance. According to the findings of the
present study, it is suggested that Feynman quantum learning method training
courses be held in a completely scientific manner in theoretical and practical
modules to master teachers' skills and its application in teaching and learning,
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including research limitations. The choice of undergraduate students majoring in
education; Results based on data collection methods limited to Feynman's
guantum learning technique; Therefore, caution should be exercised in extending
the results to other communities.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in
this article. The participants were informed about the purpose of the research and
its implementation stages. They were also assured about the confidentiality of
their information and were free to leave the study whenever they wished, and if
desired, the research results would be available to them.
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2. Bartlett's test of sphericity
3. Box's M test
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