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Abstract 

The aim of this study was to investigate the effect of quantum learning model on science teacher candidates’ 

self-efficacy and communication skills. One group pre-test post-test experimental design was performed in the study. 

The research was carried out with 20 teacher candidates having education in third grade of Division of Science 

Education in Ahi Evran University. A total of 16 hours’ seminar was given to the teacher candidates in the research 

group about “Quantum Learning Model” and the techniques used in quantum learning model. The application of the 

research was performed in 8 weeks and in a total of 32 hours with laboratory experiments arranged in accordance with 

the “Quantum Learning Model” in the course of Science Teaching Laboratory Practices-II. Before and after the 

experimental studies, “Science Teaching Self-Efficacy Belief Questionnaire” and “Self-Awareness Inventory” were 

performed on teacher candidates. The obtained data were analyzed by SPSS package program. According to the results 

of the research, there was no significant difference between the science teacher candidates’ science teaching 

self-efficacy pre-test and post-test mean scores. Between the mean scores of science teacher candidates in science 

teaching self-efficacy pre-test and post-test, there was a significant difference in favor of post-test. 

Keywords: quantum learning model, self-awareness, self-efficacy 

1. Introduction 

1.1 Introduce the Problem 

In today’s information and communication age, countries are constantly changing and developing in cultural, social, 

economic and technological fields. Adapting to these necessities of the time can only be achieved by means of 

well-educated individuals (Brooks & Brooks, 1993). Science is defined as the process of thinking about the nature of 

knowledge, discovering the present knowledge and producing new knowledge (Çepni, Ayas, Johnson & Turgut, 1997). 

In Science Teaching Curriculum of 2018, all individuals were aimed to become a scientific literate (MEB, 2018). 

Scientific literacy is to know the concepts and theories of science, and to explain the events encountered in the daily life 

with science, to understand the changeability of scientific knowledge and to know the concepts of science, technology 

and society and the relationship between these concepts (Afacan, 2008). Scientific literacy includes the nature of 

science, scientific initiatives, and the role of science in social and personal life. Students need to understand what is 

science or not, what it can do or cannot do, and how the science integrates with culture. Science literacy is to know and 

understand the scientific concepts and methods necessary to participate in economic productivity, cultural and civil 

events and make personal decisions (NSES, 1996). 

Science teachers should tell their students science is everywhere! By this means, the students should be able to use their 

knowledge effectively in their daily life and also be able to really understand the concepts of learning to learn and 

lifelong learning. 

One of the recommended learning theories in science education is the quantum learning model for students to be able to 

reach scientific knowledge, to encode the information with their own processes and to use them for a long time. 

1.2 Quantum Learning Model 

The concept of quantum is mostly used in physics. The quantum theory explains the invisible atomic world (Taslaman, 
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2008). For the events that Newton physics cannot solve, quantum theory is able to produce solutions in micro and 

macro environment (Ay, 2010). Quantum learning model was developed on the basis of the explanation of quantum as 

“the interaction that transforms energy into light” by Bobbi De-Porter in the United States in 1980s (DePorter & 

Hernacki, 1992). According to Vella (2002), quantum learning is the use of all the neural networks of the brain to create 

information. Quantum learning takes place within a brain-based learning approach (DePorter & Hernacki, 1992). 

According to Walsh (2002), suggestopedia is how the human brain works and how it works effectively (p.18). 

Quantum learning can be expressed as a learning theory that allows combining all the neural structures in the brain in a 

personal way in order to create meaningful information. This model aims to provide students with academic and 

lifelong learning skills. 

While academic skills are note-taking, memory, writing and effective reading techniques, lifelong learning skills are 

problem solving techniques, effective communication skills and eight keys of perfection (be totalitarian, errors lead to 

success, positiveness, focus on target, try to perform the ideals, attach importance to every work, be open to new 

approaches and thoughts and balance) (Demir, 2006). In the quantum teaching model, a supportive and reassuring 

teaching environment where everyone is valued and respected (DePorter, Reardon & Singer-Nourie, 1999). 

Quantum learning is one of the models in which research is effective and that have many other important factors such as 

effective applications, funny learning environment, leadership, communication skills and gaining higher mental skills 

(Usta, 2006). Quantum teaching is the learning process realized by providing backgrounds and strategies to improve the 

learning-teaching process and make this process more fun. In this manner, a teaching style is upskilled that gives 

students the power to achieve as much success as possible, and it also allows teachers to develop their skills (Suryani, 

2013). At this stage, in each student’ self-actualization process, on the part of the students, to learn how to learn, in other 

words to know the art of learning is of vital importance (Demirel, 2012). 

In quantum learning theory, the student is able to discover the information with his own processes and can use the memory 

methods used in the long-term memory of the brain. Thus, he can easily access the information he wants at any time. 

The concept of self-efficacy was first included in the social learning theory developed by Bandura in 1986. According 

to Bandura; self-efficacy is that the individual can use his capacity effectively (Bandura, 1993). Likewise, self-efficacy 

is defined as the belief in the capacity of individuals to organize and realize the activities and actions necessary to 

perform a certain performance (Bandura, 1997). As individuals' self-efficacy beliefs increase, they imagine their future 

more positively (Bandura, Barbaranelli, Caprara & Pastorelli, 2001). 

Communication is a vital skill we use in every moment of life. According to Demir (2006), another important issue on 

which quantum learning focuses is communication skills. People want to have socially acceptable behaviors that enable 

communication and interaction with others, and these skills are generally referred to as social skills (Yüksel, 2004). In 

other words; communication skills are under the roof of social skills. According to Yüksel (2004), social skills are 

taking social knowledge in interpersonal relations; appropriate responses are learnable behaviors that include both 

observable and unobservable cognitive and affective elements that vary according to the target and social context. The 

process of communicating with others is an advantage in education. In this respect, quantum learning also focuses on 

communication skills. Communication training, which has become indispensable nowadays, provides students with the 

skills to gain an advantage in the process of accessing information. In order for the teachers to establish healthy 

relationships with their students and to give them new behaviors, they must first communicate with their students in a 

correct manner (Afacan & Turan 2012). Individuals with effective communication skills are more willing to learn and 

have higher self-efficacy (Hanbay, 2009; Nourie, 1998). 

When the studies on the competencies of the teacher in our country are examined; it is seen that this knowledge is 

approached, for many years, in three groups as “content knowledge”, “teaching knowledge” and “general culture 

knowledge” (Afacan, Özbek & Aydoğdu, 2017). A teacher needs to know the subjects in his/her field, the relationships 

between these issues and other fields and the necessity to teach this field, i.e. the objectives of the field. A 

mathematician is expected to know the maths likewise; a historian is expected to know the history. However, in the 

matter of separating the information on which teaching is based, the main point that distinguishes a field teacher from a 

field expert is the ability to enable interaction of field knowledge and educational knowledge, in other words, it is the 

ability of the teacher to adapt the field knowledge in an educationally effective way according to the diversity of the 

students' backgrounds and their abilities (Shulman, 1987). Teaching is a profession that requires many fields of 

knowledge to coexist. Therefore, it is necessary to investigate the technology, pedagogy and field information of teacher 

candidates who will become future teachers, and the links between this information should also be investigated (Afacan 

& Cemil, 2017; Kartal & Afacan, 2017). 

When the literature is examined, it is seen that there are researches about the achievements (Arı & Alaca, 2015; Barlas, 

2002; Benn, 2003; Demir, 2006; Hanbay, 2009; LeTellier & Depoter, 2002; Kusno & Purwanto, 2011; Muga, 2017; 
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Nourie, 1998; Suwarni, Tarjana, Slamet & Ngadiso, 2014; Trice, 2012; Vos-Groenendal, 1991; Zeybek, 2018) and 

attitudes (Ay, 2010; Nourie, 1998; Vos-Groenendal, 1991) of the students and the opinions of the teacher candidates and 

teachers (Karamustafaoglu & Karamustafaoglu, 2018; Sarıgöz, Cengiz & Koca, 2015) in teaching environments 

organized according to quantum teaching model. It was seen that there wasn’t any study investigating the effect of 

quantum learning model on science teacher candidates’ self-efficacy and communication skills. For this reason, it is 

thought that the research which will make a quantum learning model on the teacher candidates who will constitute the 

future teachers, prepare the students for life, produce the right solutions for the problems, and make the students easily 

apply what they learn in daily life. 

1.3 Aim 

The aim of this study was to investigate the effect of quantum learning model on science teacher candidates' 

self-efficacy and communication skills. For this purpose, the following hypotheses were established for this purpose: 

H1. Application of quantum learning model; science teacher candidates have a significant diversity on science teaching 

self-efficacy. 

H2. Science teacher candidates' Science Teaching Self-Efficacy Belief Questionnaire post-test mean scores differ 

according to gender and place of residence variables. 

H3. Application of quantum learning model; science teacher candidates have a significant diversity on science 

communication skills of science teacher candidates. 

H4. Science teacher candidates' Self-Awareness Inventory post-test mean scores differ according to gender and place of 

residence variables. 

2. Methodology 

2.1 Research Model 

The research design was based on a one group pre-test and post-test model that aims to perform both pre-experiment 

and post-experiment measurements by applying an independent variable to a selected group (Karasar, 2005). 

2.2 Research Group 

The research was carried out with 20 teacher candidates in the third grade of department of science education in Ahi 

Evran University. Demographic characteristics of the teacher candidates in the study group according to “gender” and 

“place of residence” were given in the table 1. 

Table 1. Demographic characteristics of the research group 

Characteristics f % 

Gender   

Female 
Male 

13 
7 

65.00 
35.00 

Place of Residence   

Metropolitan 
Province 
District 
Village 

11 
5 
2 
2 

55.00 
25.00 
10.00 
10.00 

According to table 1, 13 female and 7 male teacher candidates participated in the study. The teacher candidates stated 

their place of residence as follows, 11 of them in metropolitan, 5 in province, 2 in district and 2 in village. 

2.3 Data Collection Tools 

2.3.1 Science Teaching Self-Efficacy Belief Questionnaire 

“Science Teaching Self-Efficacy Belief Questionnaire” was developed by Yaman (2003). This developed test was 

examined by experts and concluded that the test is valid. For this 30-item scale, Yaman (2003) found Cronbach alpha (α) 

reliability coefficient as to be 0.84. For the positive items of the scale, “strongly agree” and “agree” statements were 

used, for the negative items; “strongly disagree” and “disagree” statements were used.  

2.3.2 Self-Awareness Inventory 

In order to measure the communication skills of science teacher candidates, “Self-Awareness Inventory” was used, 

which was developed by Riggio (1986) and Turkish adapted by Yüksel (1997). According to Yüksel (1997), social skills 

inventory includes six subscales that measure social communication skills at two levels as affective and social levels. 

The reliability coefficient for the scores obtained from the whole scale was given as 0.94, in addition, the reliability 

coefficients obtained from the subscales ranged from 0.81 to 0.96. 
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The social skills inventory consists of a total of 90 items and consists of six subscales. The respondents of the inventory 

make markings on the answer sheet, by using the 5-point Likert scale, after deciding on the degree to which they meet 

the definitions in each item (Yüksel, 1997). 

Although it is an inventory of social skills, the name of the inventory is referred to as “Self-Awareness Inventory”. The 

reason for this is to prevent the respondents from being too excited and sensitive due to thinking of social skills as 

socially acceptable during the response process (Yüksel, 2004). In the research, the inventory was answered by teacher 

candidates in laboratory conditions, in a quiet and calm environment and without time constraints. 

2.4 Data Collection 

The subjects covered in the scope of the Science Teaching Laboratory Practices-II course in the research were designed 

with Quantum Learning Techniques. The course of Science Teaching Laboratory Practices-II includes experiments 

using simple and cheap materials related to physics, chemistry and biology. In order to be able to apply the course in 

accordance with quantum teaching, a teaching plan was prepared by the researcher before the lesson. Seminars were 

given to the research group about the technique to be applied every week in order to be able to process the courses in 

accordance with quantum techniques. 

The implementation process started with a seminar. The seminars in total took 24 hours. Experiments were applied with 

quantum learning techniques in 8 hours. In the seminars, the aim and techniques of quantum were demonstrated in 

practice. Necessary precautions had been taken to prevent teacher candidates from experiencing problems about the 

techniques. The teacher candidates were asked to develop experiments in group in accordance with the lesson plan and 

the subject, then, the experimental processes were reported by means of note TM (note-taking and note-making method). 

At the beginning of the course, the quotes of the famous thinkers and philosophers were written on the blackboard, 

during the course the classical music was played, and the motivation of the teacher candidates was provided by various 

pictures and stimulant texts in the classroom. Teacher candidates were asked to keep a diary at the end of each course. 

The diaries were weekly evaluated and the deficiencies were eliminated as occasion requires. During the process, some 

quantum techniques such as note TM, mind mapping and mind nails techniques were used. 

2.5 Data Analysis and Statistical Techniques 

In the data analysis, it was examined whether the average scores of the science teaching self-efficacy scores and the 

self-knowledge inventory average scores showed normal distribution before using statistical techniques. For this reason, 

Kolmogorov-Smirnov test was performed. Kolmogorov-Smirnov value was found to be as p>.05 which was normally 

scores. While data were analyzed normally t-test was used for parametric tests, t-test for unrelated samples, and 

one-way analysis of variance (ANOVA) (Can, 2014). 

3. Results and Comments 

3.1Results and Comments Related to Self-Efficacy Levels of Science Teacher Candidates 

In order to determine whether the application of quantum learning model given to the science teacher candidates has a 

significant effect on science teaching self-efficacies of them, paired samples t-test was conducted. The t-test results of 

“the Science Teaching Self-Efficacy Belief Questionnaire” mean scores of science teacher candidates for related 

measurements are given in Table 2. 

Table 2. Independent Samples t-test of science teacher candidates regarding the Science Teaching Self-Efficacy Belief 

Questionnaire pre-test and post-test mean scores 

Measurement N M 
Std. 

Deviation 
df t Sig 

Pre-test 20 104.92 10.60 19 0.62 0.54 

Post-test 20 107.12 16.07    

When Table 2 is examined, no significant difference was found between the pre-test mean scores and post-test mean 

scores of science teaching self-efficacy scale of science teacher candidates (t (19) = 0.62, p>.05). However, it is seen that 

the science teaching self-efficacy post-test means (M= 107.12) of science teacher candidates were higher than their 

pre-test mean scores (M=104.92). 

3.2 Results and Comments Related to “Gender” Variable of Science Teacher Candidates’ Post-test Mean Scores in 

“Science Teaching Self-Efficacy Belief Questionnaire” 

In order to determine whether the post-test mean scores of Science Teacher Candidates in “Science Teaching 

Self-Efficacy Belief Questionnaire” differed according to the “gender” variable, t-Test was performed for Independent 

Samples and the results are given in Table 3. 
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Table 3. Independent samples t-Test related to “Gender” variable of “Science Teaching Self-Efficacy Belief 

Questionnaire” post-test mean scores of science teacher candidates 

Gender N M 
Std. 

Deviation 
df t Sig. 

Female  13 108.58 9.24 18 0.541 0.595 

Male 7 104.42 25.18    

In Table 3, when the post-test mean scores of “Science Teaching Self-Efficacy Belief Questionnaire” according to the 

genders of science teacher candidates, it is seen that self-efficacy post-test scores of female students (M=108.58) were 

higher than the self-efficacy post-test scores (M=104.42) of male students. However, this difference between the scores 

of teacher candidates in “Science Teaching Self-Efficacy Belief Questionnaire” is not statistically significant (t (18) = 

0.541, p>.05). 

3.3 Results and Comments Related to “Place of Residence” Variable for Science Teacher Candidates’ Post-test Mean 

Scores in “Science Teaching Self-Efficacy Belief Questionnaire” 

In order to determine whether the post-test mean scores of Science Teacher Candidates in “Science Teaching 

Self-Efficacy Belief Questionnaire” differed according to the “place of residence” variable, one-way analysis of 

variance (ANOVA) was performed for Independent Samples and the results are given in Table 4. 

Table 4. One-Way analysis of variance (ANOVA) results related to “place of residence” variable for “Science Teaching 

Self-Efficacy Belief Questionnaire” post-test mean scores of science teacher candidates 

Source of Variance Sum of 
Squares 

df Mean Square F Sig. 

Between Grups 58.974 3 19.658 0.065 0.978 

Within Grups 4850.054 16 303.128 

Total 4909.028 19  

When the results in Table 4 are examined, in the one-way analysis of variance (ANOVA) between the groups and within 

the groups, it is seen that there was no statistically significant difference between the post-test mean scores of teacher 

candidates in “Science Teaching Self-Efficacy Belief Questionnaire” according to the “Place of Residence” variable (F 

(3-16) = 0.065, p>.05). 

3.4 Results Related to Communication Skills Levels of Science Teacher Candidates 

In order to determine whether the application of quantum learning model given to the science teacher candidates has a 

significant effect on communication skills of teacher candidates paired samples t-test was conducted for related samples. 

The t-test results of “Self-Awareness Inventory” mean scores of science teacher candidates for related measurements are 

given in Table 5. 

Table 5. Independent Samples t-Test for the related measurements of Self-Awareness Inventory pre-test and post-test 

mean scores of science teacher candidates 

Measurement N M 
Std. 

Deviation 
df t Sig. 

Pre-test  20 273.28 27.16 19 3.06 0.00 

Post-test 20 286.49 26.21    

When Table 5 is examined, a significant difference was found between the pre-test mean scores and post-test mean 

scores of science teacher candidates in “Self-Awareness Inventory” (t(19) =3.06, p<.05). However, it is seen that self-test 

inventory post-test means (M=286.49) of teacher candidates are higher than their pre-test mean scores (M= 273.28). 

3.5 Results and Comments Related to “Gender” Variable for Science Teacher Candidates’ Post-Test Mean Scores in 

“Self-Awareness Inventory” 

In order to determine whether the post-test mean scores of science teacher candidates in “Self-Awareness Inventory” 

differed according to the “gender” variable, t-test was performed for Independent Samples and the results are given in 

Table 6. 

Table 6. Independent Samples t-Test related to “Gender” variable of “Self-Awareness Inventory” post-test mean scores 

of science teacher candidates 

Gender N M 
Std. 

Deviation 
df t Sig. 

Female 13 286.35 30.43 18 0.032 0.173 

Male 7 286.75 17.97    

When Table 6 is examined, for the post-test mean scores of science teacher candidates in “Self-Awareness Inventory” 

according to the gender, it is seen that self-awareness inventory mean scores of male students (M=286.75) were higher 
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than the mean scores of female students (M=286.35). However, this difference between teacher candidates’ 

Self-Awareness Inventory mean scores was not statistically significant (t(18) = 0.032, p>.05). 

3.6 Results and Comments Related to “Place of Residence” Variable for Science Teacher Candidates’ Post-Test Mean 

Scores in “Self-Awareness Inventory” 

In order to determine whether the post-test mean scores of science teacher candidates in “Self-Awareness Inventory” 

differed according to the “place of residence” variable, one-way analysis of variance (ANOVA) was performed for 

independent samples and the results are given in Table 7. 

Table 7. One-Way Analysis of Variance (ANOVA) results related to post-test mean scores of science teacher candidates 

in “Place of Residence” variable of “Self-Awareness Inventory”  

Source of Variance Sum of 
Squares 

df Mean Square F Sig. 

Between Grups 4077.999 3 1359.333 2.423   0.104 

Within Grups 8977.737 16 561.109 

Total 13055.736 19  

When the results in Table 7 are examined, for one-way analysis of variance between the groups and within the groups, it 

is seen that there is no statistically significant difference between the post-test mean scores of teacher candidates in 

“Self-Awareness Inventory” according to the “place of residence” variable (F(3-16) = 2,423, p>.05). 

4. Discussion and Conclusion 

This study was carried out to investigate the effect of quantum learning model on science teacher candidates’ self-efficacy 

and communication skills. One group pre-test post-test experimental design was performed in the study. The research was 

carried out with 20 teacher candidates having education in the third-grade department of science education in Ahi Evran 

University. A total of 16 hours’ seminar was given to the teacher candidates in the research group about “Quantum 

Learning Model” and the techniques used in quantum learning model. As data collection tools, “Science Teaching 

Self-Efficacy Belief Questionnaire” and “Self-Awareness Inventory” were performed on teacher candidates. 

According to the results of the research, there was no significant difference between the science teacher candidates’ 

science teaching self-efficacy pre-test and post-test mean scores. The fact that the research process is not long enough to 

change the self-efficacy characteristics of the teacher candidates can be considered as the reason of lack of a significant 

change in the pre-test and post-test scores. 

As a reason why, the quantum learning model does not differ in the level of affecting the self-efficacy mean scores of 

science teacher candidates, it is thought that this is due to the fact that self-efficacy is resistant to change and that it can 

change in a long time (Tschannen-Moran & Hoy, 2001). When the post-test mean scores of science teacher candidates 

in “Science Teaching Self-Efficacy Belief Questionnaire” according to gender variable, although the self-efficacy 

post-test scores of the female students were higher than the self-efficacy post-test scores of male students, it was found 

that this difference was not statistically significant in terms of gender variable. Hackett, Betz, Casas & Rocha-Singh 

(1992) and Chu (2003) stated that self-efficacy did not change according to gender variable. Unlike the research results, 

Bleicher (2004) examined the science teacher candidates according to the gender variable and found a significant 

difference in favor of male teacher candidates. In the literature, in some studies, self-efficacy was found to be 

significantly different in favor of female students (Ablard & Lipschultz, 1998; Joo, Bong & Choi, 2000; Kalaian & 

Freeman, 1994; Pokay & Blumenfeld, 1990; Zimmerman & MartinezPons, 1990). 

There was no significant difference between the pre-test and post-test mean scores of teacher candidates in “Science 

Teaching Self-Efficacy Belief Questionnaire” according to the “place of residence” variable. 

A significant difference was found between the pre-test and post-test mean scores of science teacher candidates in 

“Self-Awareness Inventory”. This result shows that quantum learning increases the communication skills of science 

teacher candidates. The fact that the teacher candidates should have an effective communication skill is supported by 

the conducted studies (Acar, 2009; Afacan & Turan, 2012). 

However, it is seen that the self-awareness inventory post-test means of the teacher candidates are higher than their 

pre-test mean scores. Based on this, it can be said that teacher candidates are able to improve their communication skills, 

which are indicative of self-awareness, by using the communication skills in the life skills department of the quantum 

learning model. It was seen that the “Self-Awareness Inventory” post-test mean scores of Science Teacher Candidates 

did not make a significant difference according to the “gender” variable. It is similar to the results of studies indicating 

that communication skills do not show a significant difference according to gender variable (Acar, 2009; Pehlivan 

Baykara, 2005; Tümkaya, 2011; Ulukan, 2012). 
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In the post-test mean scores, male teacher candidates were found to be higher than the mean score of female teacher 

candidates. The reason for this is that the number of male teacher candidates in the research group is less than the number 

of female teacher candidates. The results did not show a significant change between the gender post-test scores. Also, in 

the study conducted by Çetinkaya (2011), female students’ communication skills scores were higher than the male 

students’. Similar results can be seen in the studies conducted by Çuhadar, Özgür, Akgün & Gündüz (2014) and Yılmaz & 

Altunbaş (2012). However, Dalkılıç (2011) and Elkatmış (2015) concluded that the communication skill levels of the 

students, which are indicative of self-awareness, did not show a significant change according to their gender. 

Self-Awareness Inventory pre-test and post-test results showed that there is no significant difference in communication 

skills according to the “place of residence” variable of teacher candidates. Acar (2009) stated that there is no significant 

difference between teacher candidates’ communication skills according to the place where their family live. 

The quantum learning model makes a significant contribution to the teacher candidates’ ability to increase their 

academic achievement by using more of their brain activities, to discover their own learning techniques and to make 

their information permanent. However, it is also important to teach quantum learning model to teacher candidates in 

terms of using effective teaching techniques for their students and teaching the acquired knowledge. 

It is also stated that quantum learning model can be used to change the behaviors of children with behavior disorders 

(Wajdi, 2017). 

5. Recommendation 

The recommendations given according to the research findings are given below. 

1. In the education process of the teacher candidates studying at the faculties of education, in order to develop effective 

communication skills, elective courses can be planned. 

2. Quantitative learning applications can be applied to the curriculum of the faculties of education as an elective 

course. 

3. True experimental design studies can be performed on teacher candidates studying in different departments by 

means of quantum learning model. 

4. The effect of quantum learning on the different skills of teacher candidates, such as academic achievement, attitude, 

cognitive skills, creative thinking skills and scientific process skills can be examined. 

5. Activities based on the quantum learning model for science course can be organized for teacher candidates. 
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