
Running head: USE OF EDUCATIONAL TECHNOLOGY AND PROFESSIONAL DEVELOPMENT  1 
 

 

 

 

 

 

 

 

 

Use of Educational Technology and Professional Development 

in Public Schools in the United States 

EDTC810- Assessment 4 

Daniel Ward 

New Jersey City University 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



USE OF EDUCATIONAL TECHNOLOGY AND PROFESSIONAL DEVELOPMENT 2 
 

Introduction 

Student success relies on teacher’s effectiveness in the classroom. Many educational 

institutions offer professional development opportunities to faculty to ensure that resources, such 

as educational technologies, are being used at their highest potential and are utilized properly. 

Effective use of educational technologies are likely to increase student academic performance 

(Johnson, et al., 2016).  

The adoption of educational technologies and the participation in professional 

development related to technology may be related to the years of professional service or 

dependent the academic discipline which is being taught by educators (Bakir, 2015).  

Educational technologies, if properly implemented, can positively affect the student learning 

experience and outcomes of students in all disciplines (Lei, 2015). 

This study examines the adoption of educational technology-related professional 

development and the use of educational technologies in classrooms of various disciplines in K-

12 schools in the United States in the 2008-2009 academic year. The results will provide school 

districts, throughout the United States, with data on which disciplines are not utilizing 

educational technologies and where to focus professional development efforts in the future. The 

study also determines the use of educational technologies by educators with varying years of 

professional service in education and their main teaching areas. 

Data Set 

The data used for this study was provided by the National Center of Education Statistics 

(2009). Specifically, the “Teachers’ Use of Educational Technology in U.S. Public Schools: 

2009” report was used to analyze the adoption of technologies and the correlation to technology-

related professional development opportunities and educators’ years of professional service in 

the classroom and main areas of teaching assignments. Data was collected for this report in the 
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2008-2009 academic year from 3,159 K-12 educators across the United States (National Center 

of Education Statistics, 2009). The data is provided in Appendix A.  

Variables 

In 2009 the National Center of Education Statistics reported on specific data related to 

teachers’ use of educational technology in U.S. public schools within the 2008-2009 academic 

year (National Center of Education Statistics, 2009). The full report included 99 variables. The 

purpose of this report is to analyze the statistics pertaining to the relationship of students’ use of 

educational technology in the classroom and hours spent by teachers in professional development 

for educational technologies with teachers’ academic discipline and years of teaching experience. 

Therefore, four variables were included in this analysis.  

Two of the four variables in this analysis are categorical variables. These categorical 

variables are: (1) main teaching assignment and (2) years of teaching. 

There are five values associated with the main teaching assignment variable: 

 1: General Education 

 2: Mathematics/Computer Science/Science 

 3: English/Foreign Languages/Social Sciences/Social Studies 

 4: Special Education/ESL 

 5: Arts/Health Education 

There are four values associated with the years of teaching categorical variable: 

 1: 3 or fewer years 

 2: 4 to 9 years 

 3: 10 to 19 years 

 4: 20 or more years 
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 Two quantitative variables exist in addition to the two categorical variables. The two 

quantitative variables include: (1) a rating of the students use educational technology and (2) the 

amount of hours spent, by teachers, in professional development for educational technology in a 

12-month period. The “rating of the students use educational technology” variable consisted of 

five possible values:  

 1: Not Applicable 

 2: Never 

 3: Rarely 

 4: Sometimes 

 5: Often 

The “amount of hours spent, by teachers, in professional development for educational technology 

in a 12-month period” variable consisted of five possible values: 

 1: 0 hours 

 2: 1-8 hours 

 3: 9-16 hours 

 4: 17-32 hours 

 5: 33 hours or more 

 

 An insight on the survey respondents’ areas of discipline can be observed by examining 

the main teaching assignments of the respondents. The breakdown of main teaching assignments 

are as follows: 32.61% of respondents taught General Education courses, 23.3% of respondents 

taught English/Foreign Languages/Social Sciences/Social Studies, 20.2% of respondents taught 
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Mathematics/Computer Science/Science, 14.3% of respondents taught Arts/Health Education 

and 9.59% of respondents taught Special Education/ESL (see Figure 1). 

 

Figure 1: Main Teaching Assignments, 2009 

 

In order to provide an additional insight on the survey respondents, an analysis of the 

years of teaching experience can be observed. The breakdown of main teaching assignments are 

as follows: 31.09% of respondents taught for 10 to 19 years, 27.57% of respondents taught for 20 

or more years, 26.67% of respondents taught for 4 to 9 years, and 15.07% of respondents taught 

for 3 or fewer years (see Figure 2). 
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Figure 2: Years of Elementary/Secondary Teaching Experience, 2009 

  

Observing the frequencies of respondents’ years of teaching experience and main 

teaching assignments provide a larger picture of the sample of respondents. As seen in Table 1, 

majority of respondents (58.7%) have taught for more than 10 years. As seen in Table 2, 

majority of the respondents (32.6%) taught General Education courses.  

 

Table 1: Frequencies of Years of Teaching Experience, 2009 
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Table 2: Main Teaching Assignments, 2009 

 

 

Model 1:  

Students’ Use of Technology and Professional Development Hours Spent Based on 

Teachers’ Academic Discipline 

 

 The researcher analyzed whether the specific main teaching assignments of respondents 

predicted the students use of technology to design and produce a product and the hours spent in 

professional development for educational technology use. In a multiple linear regression 

analysis, the main teaching assignment was the dependent variable and the hours spent in 

professional development for educational technology and the level of student use of technology 

were the independent variables.   

 As seen in Table 3, respondents included teachers who taught General Education (N = 

1030), Mathematics/Computer Science/Science (N = 638), English/Foreign Language/Social 

Sciences/Social Studies (N = 736), Special Education/ESL (N = 303) and Arts/Health Education 
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(N = 452). The total number of respondents was 3159 (N = 3159). The largest academic area was 

General Education with a group mean of 1.83 (the average rating of students use of technology 

was based on the following Likert scale: 1: Not Applicable, 2: Never, 3: Rarely, 4: Sometimes, 5: 

Often). The mean for all groups was 1.99 (M = 1.99). 

 An ANOVA test was conducted in order to determine the difference between main 

teaching assignments and the students’ use of educational technologies. The test resulted in a 

strong difference in main teaching assignment means and students’ use of educational 

technologies, F(4, 3154) = 15.0. The p-value (p = .000) is significant which indicated that one 

main teaching assignment category was different than other categories. Since the p-value is .000 

(p < .05) the null hypothesis is rejected, in other words, the main teaching assignment categories 

are not equal.  

The ANOVA test determined the difference between main teaching assignments and the 

number of hours spent in professional development for educational technology. The test resulted 

in strong similarities in main teaching assignment means and number of hours spent in 

professional development for educational technology, F(4, 3154) = 1.34. The p-value (p = .253) 

is not significant which indicated that one or more main teaching assignment category was 

similar to other categories. Since the p-value is .253 (p > .05) the null hypothesis is not rejected, 

in other words the main teaching assignment categories are similar. 
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Table 3: ANOVA Test for Student Use of Technology and Teaching Assignments 

 

 

As seen in Table 4, an LSD Post Hoc comparison test was conducted because the null 

hypothesis was rejected. General Education teaching assignments produced a significant p-value 

with Mathematics/Computer Science/Science (p = .000), English/Foreign Languages/Social 

Sciences/Social Studies (p = .000), Special Education/ESL (p = .041) and Arts/Health Education 

(p = .000). Mathematics/Computer Science/Science teaching assignments produced a significant 

p-value with General Education (p = .000) and Arts/Health Education (p = .001). 

English/Foreign Languages/Social Sciences/Social Studies teaching assignments produced a 

significant p-value with Arts/Health Education (p = .004). Special Education/ESL teaching 
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assignments produced a significant p-value with Arts/Health Education (p = .000). The LSD post 

hoc tests results indicated that the previously mentioned are significantly different from each 

other. Mathematics/Computer Science/Science teaching assignments produced a p-value greater 

than .05 (p > .05) with English/Foreign Languages/Social Sciences/Social Studies (p = .569) and 

Special Education/ESL (p = .293). English/Foreign Languages/Social Sciences/Social Studies 

teaching assignments produced a p-value greater than .05 (p > .05) with Special Education/ESL 

(p = .127). These teaching assignment categories are significantly different from each other when 

considering the teachers’ main teaching assignment and the student use of technology. 

The LSD Post Hoc comparison test compared the teaching assignment categories with the 

hours spent in professional development for educational technology. General Education teaching 

assignments produced a significant p-value with Arts/Health Education (p = .030). This LSD 

post hoc tests result indicated that the previously mentioned are significantly different from each 

other. All of main teaching assignment categories produced a p-value greater than .05 (p > .05). 

These teaching assignment categories are significantly different from each other when 

considering the hours of professional development. 
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Table 4: LSD Post Hoc Test Comparing Teaching Assignments 

Regression 

For Model 1, the R Square of .014 explains that there is 1.4% variance. As seen in the 

ANOVA table (see Table 5), there was a statistical significance of .000 (p < .05), therefore, the 

null hypothesis, that this model cannot predict the outcome, is rejected.  
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Table 5: ANOVA for Model 1 

 

As seen in the coefficients table below (see Table 6), the teacher’s main teaching 

assignment contributes to the students’ use of educational technology. The significance value is 

below .05, which indicates that variable makes a significant contribution. The main teaching 

assignment does not, however, contribute to the hours spent in professional development as the 

significance value is .34, well above the .05 threshold.  

 

Table 6: Coefficients Significance Levels and Betas for Model 1 
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Correlation 

 A correlation analysis was conducted in order to determine if relationships existed 

between the teachers’ main teaching assignment, students’ use of technology to design and 

produce a product and the hours spent in professional development for educational technology 

(Salkind, 2017). The Pearson Correlation determined that weak correlations existed between all 

three variables. A Pearson correlation result within .80 and 1.0 would indicate a very strong 

relationship (Salkind, 2017). As seen in Table 7, the highest correlation was between the 

students’ use of technology and the hours spent in professional development which result was 

.164, far below the threshold of a very strong relationship. Therefore, there are very weak 

correlations between the three variables.  
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Table 7: Pearson Correlation Results for Main Teaching Assignment, Students Use of 

Technology and Hours Spent in Professional Development 

 

As seen in the Coefficients table below (see Table 8), the collinearity was well above .10 

(at .973) therefore, there is no multi-collinearity. Also, the VIF value is below 10 (at 1.028) so 

there additional evidence that there was no multi-collinearity.  
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Table 8: Coefficients Table for Model 1 

As seen in Graph 1 below, normal probability is seen, thus, indicating an adequate fit for 

linearity. Below, there was not major deviation from the line of best-fit. It appeared that there is 

no deviation from normality.  

 

Graph 1: Normal P-P Plot for Model 1 
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As seen in the scatterplot in Graph 2, there is a rectangular distribution, therefore, the 

assumption of linearity has been met. Outliers were not present as there was no standardized 

residual below -3.5 or above 3.5. This graph indicates normality in the model. Both Graph 1 and 

Graph 2 provide similar results, therefore, the researcher determined that the model indicates 

that linearity is met. 

 

Graph 2: Scatterplot for Model 1 
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Model 2: Students’ Use of Technology Based on Teachers’ Years of Teaching 

 

The researcher analyzed whether the years of teaching experience of respondents 

predicted the students use of technology to design and produce a product and the hours spent in 

professional development for educational technology use. In a multiple linear regression 

analysis, the years of teaching experience was the dependent variable and the level of student use 

of educational technologies and the amount of hours the teachers spent in professional 

development were the independent variables.   

 As seen in Table 9, respondents included teachers who taught for 3 or fewer years (N = 

476), 4 to 9 years (N = 830), 10 to 19 years (N = 982), and 20 or more years (N = 871). The total 

number of respondents was 3159 (N = 3159). The largest group was 10 to 19 years with a group 

mean of 2.02 (the average rating of students use of technology based on the following Likert 

scale: 1: Not Applicable, 2: Never, 3: Rarely, 4: Sometimes, 5: Often). The mean for all groups 

was 1.99 (M = 1.99). 

 An ANOVA test was conducted in order to determine the difference between years of 

teaching experience and the students’ use of educational technologies as well as the difference 

between years of teaching experience and the hours spent in professional development for 

educational technology. The test resulted in a weak difference in years of experience group 

means and students’ use of educational technologies, F(3, 3155) = 1.99. The p-value (p = .113) is 

not significant which indicated that one group of years of teaching experience category was not 

different from other categories. Since the p-value is .113 (p > .05) the null hypothesis is not 

rejected, in other words, the years of teaching experience categories are similar. 
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The ANOVA test resulted in a weak difference in years of experience group means and 

the hours spent in professional development for educational technology, F(3, 3155) = .92. The p-

value (p = .430) is not significant which indicated that one or more group of years of teaching 

experience category was not different from other categories. Since the p-value is .430 (p > .05) 

the null hypothesis is not rejected, in other words, the years of teaching experience categories are 

similar. 

 

 

 

Table 9: Model 2 ANOVA Test for Student Use of Technology and Teaching Assignments 

 

 

A post hoc Bonferroni test was conducted since null hypothesis was not rejected in 

Model 2. As seen in Table 10, you can see that all independent variables were not significant in 
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comparison to all independent variables. A significance level below .05 would suggest a 

significant difference among independent variables in relation to the dependent variables 

(students’ use of educational technology and hours spent in professional development).  

 

 

Table 10: Post Hoc Bonferroni Test for Model 2 

Regression 

 

For this model, the R Square of .002 explains that there is .2% variance. As seen in the 

ANOVA table (see Table 11), there was a statistical significance of .067 (p > .05), therefore, the 

null hypothesis, that this model cannot predict the outcome, is not rejected.  



USE OF EDUCATIONAL TECHNOLOGY AND PROFESSIONAL DEVELOPMENT 21 
 

 

 

Table 11: ANOVA for Model 2 

As seen in the coefficients table below (see Table 12), the teachers’ years of teaching 

experience does not contributes to the students’ use of educational technology nor the teachers’ 

hours spent in professional development. The main teaching assignment does not contribute to 

the students’ use of educational technology as the significance value is .08 (p > .05). The main 

teaching assignment does not contribute to the hours spent in professional development for 

educational technology as the significance value is .23 (p > .05). 
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Table 12: Coefficients Table for Model 2 

 

Correlations 

A correlation analysis was conducted in order to determine if relationships existed 

between the teachers’ years of teaching experience, students’ use of technology to design and 

produce a product and the hours spent in professional development for educational technology 

(Salkind, 2017). The Pearson Correlation determined that weak correlations existed between all 

three variables. A Pearson correlation result within .80 and 1.0 would indicate a very strong 

relationship (Salkind, 2017). As seen in Table 13, the highest correlation was between the 

students’ use of technology and the hours spent in professional development which had a result 

of .164, far below the threshold of a very strong relationship. Therefore, there were very weak 

correlations between the three variables. 
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Table 13: Pearson Correlation Results for Years of Teaching Experience, Students Use of 

Technology and Hours Spent in Professional Development 

 

As seen in the Coefficients table below (see Table 14) the collinearity was well above .10 

(at .973) therefore, there was no multi-collinearity. Also, the VIF value was below 10 (at 1.028) 

so there is additional evidence that there was no multi-collinearity.  



USE OF EDUCATIONAL TECHNOLOGY AND PROFESSIONAL DEVELOPMENT 24 
 

 

 

Table 14: Coefficients Table for Model 2 

 

As seen in Graph 3 below, normal probability is not seen, thus, indicating a weak fit for 

linearity. There was a major deviation from the line of best-fit. It appeared that there was 

deviation from normality.  
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Graph 3: Normal P-P Plot of Regression for Model 2 

 The scatterplot, seen in Graph 4, displays a rectangular shape with all dots appearing 

within the -3.5 and 3.5 threshold. This graph indicates normality in the model. Graph 1 and 

Graph 2 provide different results, therefore, the researcher determined that the model indicates 

that linearity is not met.  
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Graph 4: Scatterplot for Model 2 

 

 

Summary 

The research and statistical analysis provided results and outcomes in reference to 

students’ use of technology and professional development hours spent by teachers based on 

teachers’ academic discipline (Model 1). The ANOVA test determined a strong difference in 

main teaching assignment means and students’ use of educational technologies. There was a 

strong correlation with teachers, whose main teaching assignment was General Education, and a 

higher use of educational technologies by students. The ANOVA test also determined strong 

similarities in main teaching assignment means and number of hours spent in professional 

development for educational technology, therefore, strong correlations with the main teaching 

assignments and hours spent in professional development by teachers did not exist. 
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The research and statistical analysis also provided results and outcomes in reference to 

students’ use of technology and professional development hours spent by teachers based on 

teachers’ years of teaching experience (Model 2). The tests resulted in a weak difference in years 

of experience group means and students’ use of educational technologies and a weak difference 

in years of experience group means and the hours spent in professional development for 

educational technology. Therefore, correlations did not exist amongst teachers’ years of teaching 

experience and their students’ use of educational technology in the classroom and the amount of 

hours they spent in professional development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



USE OF EDUCATIONAL TECHNOLOGY AND PROFESSIONAL DEVELOPMENT 28 
 

References 

Bakir, N. (2015). An exploration of contemporary realities of technology and teacher education: 

 Lessons learned. Journal of Digital Learning in Teacher Education, 31(3), 117-130. 

Johnson, L., Becker, S. A., Cummins, M., Estrada, V., Freeman, A., & Hall, C. (2016). NMC 

 horizon report: 2016 higher education edition (pp. 1-50). The New Media Consortium. 

Lei, J. (2010). Quantity versus quality: A new approach to examine the relationship between 

 technology use and student outcomes. British Journal of Educational Technology, 41(3), 

 455-472. 

Salkind, N. J. (2017). Statistics for People Who (Think They) Hate Statistics (6th ed.). Thousand 

 Oaks, CA: Sage Publications. 

Teachers’ Use of Educational Technology in U.S. Public Schools: 2009. National Center for 

 Education Statistics: Retrieved from: https://nces.ed.gov/pubs2010/2010040.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nces.ed.gov/pubs2010/2010040.pdf


USE OF EDUCATIONAL TECHNOLOGY AND PROFESSIONAL DEVELOPMENT 29 
 

Appendix A 

Data Set 

 

Google Drive Link: 

https://drive.google.com/open?id=14M4crI2Qrziz0rdZtKc6Ew_WshWZYLR8 

 

https://drive.google.com/open?id=14M4crI2Qrziz0rdZtKc6Ew_WshWZYLR8

