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Abstract 

The aim of this study is to determine the demographic variables that affect middle school students' 

attitudes towards smart board and their reflective thinking skills and the relationship between these 

two variables. For this purpose, relational survey model, one of the quantitative research approaches, 

was used. The sample of the study, in which the appropriate sampling method was used, consists of 

348 students studying in three different middle schools in Yakutiye district of Erzurum. Demographic 

information questionnaire, "Smart Board Attitude Scale" and "Reflective Thinking Scale" were used 

as data collection tools in the study. According to the findings of the research, it was determined that 

the students' smart board attitudes and reflective thinking skills did not change in terms of gender.. On 

the other hand, students 'smart board attitude levels and reflective thinking skills do not differ 

significantly in terms of parents' educational status. Finally, a medium positive correlation was found 

between students' smart board attitude levels and reflective thinking skills.  
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Introduction  

Technological developments in our age have supported the development of methods used in 

educational activities (Koşar & Çiğdem, 2003). In this respect, developments in technology have led 

to some changes in the learning environment of individuals (Doğan, 2000). Today, many 

technological devices have been used in educational environments and internet infrastructures have 

started to become widespread. As a matter of fact, this change in technology has increased 

international competition and reform movements have started in education programs. For this reason, 

countries are not satisfied with only local exams, but also update their programs by measuring the 

success of their own individuals with exams such as Program for International Student Assesment 

(PISA) and Trends in International Mathematics and Science Study (TIMSS) (Atar & Atar, 2012). 

When technological tools are used as a tool rather than as a purpose in teaching environments, 

it can provide constructive learning environments (Rakes, Flowers, Casey & Santana, 1999). In this 

respect, students can use many methods with the help of technology while making sense of 

information. Especially the achievements in science subjects can cause misconceptions because they 

are abstract (Aydoğan, 2003; Kikas, 2004; Yıldız & Büyükkasap, 2006). For this reason, it is 

important to examine the effect of smart boards that enrich education environments in teaching 

science concepts. Turkey in particular has been especially smart boards began to be used widely in 

almost all schools with the support of the state. As a matter of fact, infrastructure services of all 

schools are provided and educational environments are equipped with smart boards in the Movement 

to Increase Opportunities and Improve Technology (FATİH) project (Türel, 2012). For this reason, 

studies have started to examine the effects of smart boards on teaching activities (Hebebci, Çelik & 

Şahin, 2016; Warnock, Boykin, & Tung, 2011). Most of the studies show that the use of smart boards 

positively affects students' achievements (Gençoğlu, 2013; Sarıkaya, 2015; Tunaboylu & Demir, 

2017). When the literature is examined, studies have been conducted on the effects of using smart 

boards in many courses such as science (Özenç & Özmen, 2014), mathematics (Gündüz & Çelik, 

2015; Wood & Ashfield, 2008), and foreign language (Sergievskaya, & Zharenkov, 2019). These 

studies focus on variables such as attitude, academic achievement and motivation of smart board use 

(Gündüz & Kutluca, 2019). Demir (2019) explained that more studies are needed to determine 

students' attitudes towards the use of smart boards, to increase the reliability of the research results 

and to generalize the results. The original value of this research and the point that has not been 

investigated before is the investigation of the effect of smart board use on students' reflective thinking 

skills. 

In the science curriculum, it is aimed to raise individuals who can question the problem 

situation by asking the right questions, make plans for the solution of the problem situation, create and 

test hypotheses, and propose new ideas (Ministry of National Education [MoNE], 2018). In order for 
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these goals to be realized, students must be able to use the scientific process steps effectively. In 

addition to the skills such as questioning, researching and reaching accurate and reliable information, 

creating new knowledge, the students should also be able to reflect the experiences gained through 

life (Taşkoyan, 2008). When the relevant literature was examined, definitions regarding reflective 

thinking were made, and the relationships of this skill with other skill types were explained (Birney, 

Barry & OhÉigeartaigh, 2006; Eryaman, 2007; Lai & Land, 2009; Xie, Ke, & Sharma, 2008). 

Although reflective thinking skills are a skill that can be developed, the development of this skill type 

does not happen by itself and needs to be supported (Lai & Land, 2009). In this respect, it is important 

to determine the effects of using technological facilities to solve problem situations on reflective 

thinking skills. 

On the other hand, it has been found that the materials used for the first time in education 

generally affect students' attitudes positively (Asmar, Khaled & Nabeel, 2012). Smart boards enable 

students to be enthusiastic and excited and affect their motivation positively (Oleksiw, 2007). As a 

matter of fact, Wall, Higgins, and Smith (2005) stated in their study on the use of smart boards that 

the process affects students' attitudes positively. Robinson (2004) found that the use of smart boards 

increases the voluntary participation of students in the lessons. Smart boards make students more 

active in the lesson, therefore, they facilitate their learning by positively affecting their attitudes 

towards the lesson (Clemens, Moore & Nelson, 2001). For this, they need to develop positive 

attitudes regarding the use of smart boards. In this context, the aim of this study is to determine the 

demographic variables that affect middle school students' attitudes towards smart board and their 

reflective thinking skills and the relationship between these two variables. 

Answers to the following questions are sought in the research; 

1. What are the students' attitudes towards the use of smart boards in science lessons? 

2. Do middle school students' gender and education levels of their parents make a 

significant difference in terms of their smart board attitudes in science lessons? 

3. What are the students' reflective thinking skills towards using smart boards in science 

lessons? 

4. Do middle school students' gender and education levels of their parents make a 

significant difference in terms of their reflective thinking skills towards science lessons? 

5. Is there a relationship between the smart board attitudes and reflective thinking skills 

of middle school students' in science lessons? 
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Method  

This research was designed according to the relational scanning model, one of the 

experimental models. Relational survey model is a model used to discover events and facts and to 

reveal the relationship between them (Karasar, 2009). 

Sample  

The study group of the research consists of 348 students studying in the 6th, 7th and 8th 

grades of three middle schools in Yakutiye district of Erzurum in the 2019-2020 academic year. The 

sample of the study was created with the appropriate sampling method from non-random sampling 

methods (Büyüköztürk, Kılıç Çakmak, Akgün, Karadeniz, & Demirel, 2012). Appropriate sampling is 

a method that provides convenience to the researcher in cases where there are constraints in terms of 

money, time and labor (Yıldırım & Şimşek, 2011). In line with the investigations made by the 

researchers, it was observed that the students studying at the 5th grade could not adequately respond 

to the studies conducted with the scales and it was decided that these students were not included in the 

study. The characteristics of the study group of the study are presented in Table 1: 

Table 1. Demographic Characteristics of the Study Group 

Gender Frequency Percent 

Female 189 54.4 

Male 159 45.7 

Grade Level   

6th grade 115 33.0 

7th grade 118 33.9 

8th grade 115 33.0 

Mother’s Education Level   

Never went to school 52 14.9 

Primary school 74 21.3 

Middle School 58 16.7 

High school 62 17.8 

University 54 15.5 

Postgraduate education 48 13.8 

Father's Education Level   

Never went to school 58 16.7 

Primary school 48 13.8 

Middle School 67 19.3 

High school 58 16.7 

University 62 17.8 

Postgraduate education 55 15.8 

Total 348 100 

 

Data Collection Tools  

In this study, "Smart Board Attitude Scale" and "Reflective Thinking Scale" were used as data 

collection tools. Also, "Demographic Information Questionnaire" developed by the researcher was 
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used. This form contains information about students' school numbers, gender, grade level, mother's 

education level and father's education level. 

Smart Board Attitude Scale  

5-point Likert type scale developed by Şad (2012) was used to determine the attitudes of 

middle school students towards smart board. Smart Board Attitude Scale (SBAS) 4.-8. It is a scale 

prepared for class students and consists of 10 items. The scale consists of two factors: negative 

attitude expressions and positive attitude statements. The 5-point Likert scale is answered in the 

format 1 = Strongly disagree, 5 = Strongly agree. The scale generally explains 60.46% of the total 

variance. The Cronbach Alpha coefficient of consistency of the scale was determined as α = .816 for 

the 1st factor and α = .821 for the 2nd factor. In this study, the cronbach alpha value for the whole 

scale was calculated as .80. The lowest score that can be obtained from each sub-dimension of the 

scale is 5, and the highest score is 25. 

Reflective Thinking Scale  

5-point Likert type scale developed by Yıldırım (2012) was used to determine the reflective 

thinking skills of the students. Reflective Thinking Scale (RTS) is a scale prepared for secondary 

school students and consists of 17 items. The scale has a single factor structure and is answered in a 5-

point Likert format (1 = Strongly disagree, 5 = Strongly agree). The Cronbach Alpha coefficient of 

consistency of the scale was determined as α = .86. In this study, the cronbach alpha value for the 

whole scale was calculated as .83. The total and highest possible score from the scale is 85, while the 

lowest score is 17. 

Collection of Data  

After obtaining the necessary permissions for the research, data were collected based on the 

voluntary participation of the students. Orientation studies for the scales were carried out with the 

students. Students were informed about attitude and reflective thinking skills. It was evaluated 

whether the students had information about the scale studies. Fifth grade students were excluded from 

the study, as they were not familiar with this type of study. During the data collection, the researchers 

were present in the environment and students were prevented from encountering a problem. The 

application time of each scale took approximately 25 minutes. 

Data Analysis  

The data obtained from the test were analyzed with the SPSS 26 package program. Whether 

the data is normally distributed, skewness and kurtosis values and graphs were examined. After the 

descriptive analysis, it was observed that the data were distributed normally. In addition, since the 

sample size in the study was over 50, Kolmogrov-Simirnov test results were examined (Büyüköztürk, 
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2014) and it was determined that the data were normally distributed (p> .05). The data were analyzed 

by t-test and two-way analysis of variance (ANOVA). In addition, the relationship between SBAS and 

RTS was analyzed using the Pearson moments product correlation coefficient. 

Findings  

Findings Regarding the First Sub-Problem 

The first sub-problem of the study, "What are the students' attitudes towards the use of smart 

boards in science lesson?" "Smart Board Attitude Scale (SBAS)" was applied to find an answer to the 

question. Inclusion ranges were found using the formula n -1 / n. As a result of the calculation, the 

gap width between 1 and 5 was determined as 0.8 (Ateş, 2010). The score ranges used for the positive 

statements in the questionnaire are given in Table 2. 

Table 2. Score Ranges Used for the Expressions in the Scale 

Participation Degree Score Range 

Strongly agree 4,20- 5,00 

Agree 3,40- 4,19 

Neutral 2,60- 3,39 

Disagree 1.80- 2,59 

Strongly disagree 1,00- 1,79 

 

The general distribution of the scores of the students from SBAS within the scope of the 

research is given in Table 3. 

Table 3. General Distribution of the Scores Obtained from SBAS 

 N Mean sd Min-Max 

SBAS scores 348 4.07 .59 3.95-4.20 
 

When Table 3 is examined, it is seen that the general ATTÖ mean score is 4.07 and the 

standard deviation is .49. This value corresponds to the "Agree" option in the scale. Findings show 

that students' attitudes towards the use of smart boards are positive. The reason for this situation may 

be the teacher factor, the level of student participation in the lesson or the demographic characteristics 

of the students. 

Findings Regarding the Second Sub-Problem  

The second sub-problem of the study, "Does the gender of middle school students and their 

parents' education level make a significant difference in terms of their smart board attitudes in science 

lesson?", "Smart Board Attitude Scale (SBAS)" was applied to find an answer to the question. 

Independent groups t test was conducted to test whether the total scores of smart board attitude in the 

science course of the students changed in terms of gender. It has been determined that the data set 

meets the analysis assumptions. In the analysis, it was determined that SBAS scores of the students 
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did not change in terms of gender. In Table 4, Independent t-test findings related to SBAS Scores are 

given in terms of students' gender. 

Table 4. Independent T-test Results Related to SBAS Scores In Terms of Students' Gender 

 Gender X  sd p 

SBAS scores Female 40.91 6.07 .53 

Male 40.51 5.79 
 

When Table 4. is examined, SBAS scores do not show a statistically significant difference in 

terms of students' gender according to the results of the independent sample t test [t (346) = .62, p> 

.05]. This situation shows that the attitudes of male and female students towards using smart boards 

are similar. 

Two-way analysis of variance (Two-way ANOVA) was conducted to examine whether SBAS 

scores of middle school students differ significantly depending on the common effect of parents' 

education level and grade level. In order to perform this analysis, the assumptions of normality and 

homogeneity of variances must be met (Tabachnick & Fidell, 2001). The control of univariate 

normality was done by examining the kurtosis and skewness coefficients of the values obtained from 

the class level and parents' education level scale and using the Kolmogorov-Smirnov hypothesis test. 

As a result, it was determined that the data were distributed normally. In addition, when the 

multivariate normality assumption was examined, it was found that the dependent variable of the 

study met the normality assumption in each combination of independent variables. It was determined 

that the data set also met the homogeneity of variances assumption, which is another assumption. 

(Levene’s test, p> .05). Table 5 shows a Two-Way Analysis of Variance on SBAS Scores according 

to the mother's education level and grade level. 

Table 5. Two-Way Anova Results for SBAS Scores According to Mother's Education Level and 

Grade Level 

Source of Variance Sum of Squares sd Mean of Squares F p 

Mother Education 297.62 5 59.52 1.68 .13 

Grade level 38.00 2 19.00 .53 .58 

Mother 

Education*Class level 

230.28 10 23.02 .65 .77 

Error 11695.13 330 35.44   

Total 589659.00 348    
 

When Table 5. is examined, Two-Way Analysis of Variance was conducted to examine the 

effect of middle school students' mother's education level and grade level on their smart board attitude 

levels. The interaction effect between mother education level and grade level is not statistically 

significant, F (10,330) = .65, p> .05. Main effect for mother's education level, F (5.330) = 1.68, p> 

.05, is not statistically significant. Also, the main effect for grade level, F (2,330) = .53, p> .05, is not 

statistically significant. 
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Table 6. Two-Way Anova Results Related to SBAS Scores According to Father's Education Level and 

Grade Level 

Source of Variance Sum of 

Squares 

sd Mean of Squares F p 

Father Education 283.11 5 56.62 1.60 .15 

Grade level 30.22 2 15.11 .42 .65 

Father Education*Class 

level 

368.20 10 36.83 1.04 .40 

Error 11634.80 330 35.25   

Total 589659.00 348    
 

When Table 6 is examined, Two-Way Analysis of Variance was conducted to examine the 

effect of middle school students' father's education level and grade level on their smart board attitude 

levels. The interaction effect between father education level and grade level is not statistically 

significant, F (10,330) = 1.04, p> .05. Main effect for father education level, F (5,330) = 1.60, p> .05, 

is not statistically significant. Also, the main effect for grade level, F (2,330) = .42, p> .05, is not 

statistically significant. 

Findings Regarding the Third Sub-Problem  

The third sub-problem of the study, "What are the students' reflective thinking skills for using 

smart boards in science lessons?", "Reflective Thinking Scale (RTS)" was applied to find an answer 

to the question. Inclusion ranges were found using the formula n -1 / n. As a result of the calculation, 

the gap width between 1 and 5 was determined as 0.8 (Ateş, 2010). Score ranges used for positive 

statements in the questionnaire are given in Table 2. The general distribution of the scores of the 

students in the scope of the study from RTS is given in Table 7. 

Table 7. General Distribution of the Scores Obtained from the RTS 

 N Mean Sd Min.-Max. 

RTS scores 348 4.10 .55 3.90-4.39 
 

When Table 7 is examined, it is seen that the overall RTS score mean is 4.10 and the standard 

deviation is .55. This value corresponds to the "Agree" option in the scale. The findings show that the 

use of smart boards positively affects students' reflective thinking skills. 

Findings Regarding the Fourth Sub-Problem 

The fourth sub-problem of the study, "Do the gender of middle school students and their 

parents' education level make a significant difference in terms of their reflective thinking skills levels 

towards science lesson?", "Reflective Thinking Scale (RTS)" was applied to find an answer to the 

question. Independent groups t test was conducted to test whether the reflective thinking total scores 

of the students in the science course differ in terms of gender. It has been determined that the data set 

meets the analysis assumptions. In the analysis, it was determined that the RTS scores of the students 
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did not change in terms of gender. In Table 8, Independent t-test findings regarding RTS Scores of the 

students are given. 

Table 8. Independent T-Test Results of Students' RTS Scores In Terms of Gender 

 Gender X  ss p 

RTS scores Female 70.34 9.32 .23 

Male 69.13 9.62 
 

When Table 8. is examined, SBAS scores do not show a statistically significant difference in 

terms of students' gender according to the results of the independent sample t test [t (346) = .23, p> 

.05]. This situation shows that the reflective thinking skills of male and female students are 

similar.Two-way analysis of variance (Two-way ANOVA) was conducted to examine whether the 

RTS scores of middle school students differ significantly depending on the common effect of parents' 

education level and grade level. In order to perform this analysis, the assumptions of normality and 

homogeneity of variances must be met (Tabachnick & Fidell, 2001). The control of univariate 

normality was done by examining the kurtosis and skewness coefficients of the values obtained from 

the class level and parents' education level scale and using the Kolmogorov-Smirnov hypothesis test. 

As a result, it was determined that the data were distributed normally. In addition, when the 

multivariate normality assumption was examined, it was found that the dependent variable of the 

study met the normality assumption in each combination of independent variables. It was determined 

that the data set also met the homogeneity of variances assumption, which is another assumption. 

(Levene’s test, p> .05). In Table 9, a two-way analysis of variance is given regarding the RTS scores 

according to the mother's education level and grade level. 

Table 9. Two-Way Anova Results for RTS Scores According to Mother's Education Level and Grade 

Level 

Source of Variance Sum of Squares sd Mean of Squares F p 

Mother Education 892.81 5 178.56 2.02 .07 

Grade level 3.27 2 1.63 .01 .98 

Mother 

Education*Class level 

1045.07 10 104.50 1.18 .30 

Error 19163.95 330 88.37   

Total 1726115.00 348    
 

When Table 9 is examined, Two-Way Analysis of Variance was conducted to examine the 

effect of middle school students' mother's education level and grade level on their smart board attitude 

levels. The interaction effect between mother education level and grade level is not statistically 

significant, F (10,330) = 1.18, p> .05. Main effect for mother education level, F (5,330) = 2.02, p> 

.05, is not statistically significant. Also, the main effect for grade level, F (2,330) = .01, p> .05, is not 

statistically significant. Two-way analysis of variance is given in Table 10 for RTS scores according 

to father's education level and grade level. 
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Table 10. Two-Way Anova Results for RTS Scores According to Father's Education Level and Grade 

Level 

Source of Variance Sum of Squares sd Mean of Squares F p 

Father Education 319.83 5 63.96 .70 .61 

Grade level 7.58 2 3.79 .04 .95 

Father Education*Class level 995.37 10 99.52 1.10 .36 

Error 29847,61 330 90,45   

Total 485682.0 347    
 

When Table 10 is examined, Two-Way Analysis of Variance was conducted to examine the 

effect of middle school students' father's education level and grade level on reflective thinking skills. 

The interaction effect between father education level and grade level is not statistically significant, F 

(10,330) = 1.10, p> .05. Main effect for father education level, F (5,330) = .70, p> .05, is not 

statistically significant. Also, the main effect for grade level, F (2,330) = .04, p> .05, is not 

statistically significant. 

Findings Regarding the Fifth Sub-Problem 

The fifth sub-problem of the study, "Is there a relationship between the smart board attitudes 

of middle school students in science course and their reflective thinking skills?" for an answer to the 

question, the correlation results between SBAS and RTS scores were analyzed. In Table 11 analysis 

results is given: 

Table 11. Pearson Correlation Results Between SBAS And RTS Scores of Experimental Group 

Students 

Scale  SBAS  RTS 

SBAS Pearson Korelasyon Değeri 

p 

1 

 

.47
 

00** 

RTS Pearson Korelasyon Değeri 

p 

.47
 

00** 

1 

** Significant at p <.001 level. 

 

The relationship between the smart board attitudes of middle school students in the science 

course and their reflective thinking skills towards the science course was analyzed using the Pearson 

moments product correlation coefficient. Normality tests, linearity and co-variance assumptions were 

examined and checked. As a result of the analysis, it was seen that there was a medium and positive 

correlation between the two variables r = .47, n = 348, p <.001.  According to Cohen (1988), these 

values indicate a medium correlation. According to these results, it is seen that the students whose 

attitudes towards the smart board increase, will also increase their reflective thinking skills. 

Discussion, Conclusion and Recommendations  

In this study, the attitudes of middle school students towards the smart board and 

demographic variables that affect their reflective thinking skills and the relationship between these 

two variables were determined. According to the findings of the research, it was determined that the 
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students' smart board attitudes and reflective thinking skills did not change in terms of gender.. In 

addition, SBAS and RTS do not differ significantly in terms of parents' educational status. Finally, a 

medium positive correlation was determined between the SBAS score and the RTS score of the 

students. 

Birgin and Zengin (2016), Dhindsa and Emran (2006), Gündüz and Çelik (2015), Tataroğlu 

(2009) and Türkoğlu (2014) concluded that students' attitudes towards the smart board are not related 

to the gender variable, which is parallel to the results of this study. A similar situation is observed in 

the literature (Muhanna & Nejem, 2013; Zengin, Kırılmazkaya & Keçeci, 2011). In addition, Tüfekçi 

(2019) investigated the effect of smart board use on middle school students' attitudes and explained 

that the smart board attitude scores of the experimental and control group students did not change in 

terms of gender variable. Although it is seen in the literature that there is a relationship between 

student attitudes towards the smart board and grade level (Birgin & Zengin, 2016; Demircioğlu & 

Demircioğlu, 2015; Korucu, Usta & Toraman, 2016), in this study was not found significant 

difference between these variables. This may be due to reasons such as the characteristics of the 

sample group, subject area and applied scale. There are no studies explaining the attitude and 

reflective thinking skills of students in terms of the education level of parents in using smart boards. 

In addition, there is no study examining the effect of smart board use on students' reflective thinking 

skills in terms of gender variable. 

In the literature, it is seen that the use of smart boards in science lessons increases the 

academic success of students (Akçayır, 2011; Dhindsa & Emran, 2006; Ekici, 2008; Nordness & 

Clarck, 2007; Önder, 2015; Solvie, 2004; Tekin, 2013; Tezer & Deniz, 2009). Beauchamp and 

Parkinson (2005) explained that the reason for this situation is that the smart board provides students 

with the opportunity to practice. Tercan (2012), on the other hand, stated that the smart board offers 

the opportunity to use time effectively and learn permanently. In addition, it has been reached as a 

result of various studies that students have a positive attitude towards the smart board. (Arıcı, 2015; 

Birgin & Zengin, 2016, Gürbüztürk, 2018; Özgen & Tum, 2018). It has been explained that the use of 

smart boards enables the concretization of abstract concepts encountered in daily life and improves 

students' problem solving skills (Loughlin & Krakowski, 2001). This situation is thought to explain 

the change in students' reflective thinking skills. In addition, it was explained that the smart boards 

that incorporate the computer infrastructure concretize abstract subjects (Painter, Whiting, Wolters & 

Park, 2005), offer students the opportunity to do it again (Levy, 2002), and make the lesson more 

enjoyable (Türel, 2010). Therefore, students' attitude towards the lesson (Tekin, 2013) and motivation 

(Robinson, 2004) have increased. In addition, this situation affected students' reflective thinking 

skills. As a matter of fact, within the scope of the research, an increase was observed in the reflective 

thinking skills of the students who developed a positive attitude towards the smart board. 
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Suggestions 

Conducting this research with 101 students and grades 6, 7 and 8 is a limitation. Another 

limitation of the study is that the smart boards in the schools where the research was conducted are the 

first boards distributed throughout the country (Phase 1 model). In line with the results obtained from 

the research; It is recommended to conduct the research with a larger sample population, to include 

activities that support students' reflective thinking skills, and to plan the process student-centered so 

that students gain positive attitudes towards the smart board. In addition, it is recommended to give 

in-service seminars for teachers on using the smart board and to make plans in line with students' 

opinions. 
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