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Grade 4 LA 

Economically 

Disadvantaged 

-.445 .041 -.722 -10.983 .000 .334 2.997 

4 (Constant) -103.049 80.124  -1.286 .200   

Faculty Attendance .052 .363 .006 .143 .886 .855 1.170 

Faculty Higher Degree .186 .046 .164 4.064 .000 .889 1.125 

Faculty Mobility -.008 .135 -.002 -.057 .954 .952 1.050 

Student Mobility -.053 .127 -.023 -.419 .676 .460 2.175 

Student Attendance 1.789 .776 .124 2.306 .022 .498 2.010 

Student Disabilities -.414 .126 -.138 -3.286 .001 .820 1.220 

Student LEP .091 .112 .039 .812 .418 .631 1.585 

Grade 4 LA 

Economically 

Disadvantaged 

-.445 .041 -.723 -10.963 .000 .333 3.003 

Length of Instructional 

Time Total Minutes 
.014 .044 .013 .317 .751 .893 1.119 

a. Dependent Variable: grade 4 LA Total Proficient 

 

Null Hypothesis 2: No statistically significant relationship exists between instructional time and 

the 2010-2011 NJASK 4 LAL scores when controlling for educator, student, and school 

variables. 

 The researcher retains the null hypothesis based on the interpretation and analysis of the 

data in this section.  The simultaneous multiple regression and the hierarchical regression 

demonstrated that the total number of instructional minutes was not a significant predictor of the 

explained variance in a school’s fourth grade Language Arts performance on the 2011 NJASK.  

 

 



91 
 

 
 

Research Question 3: Analysis and Results 

Research Question 3: What is the influence of instructional time on the aggregate 

percentage of students achieving Proficient and Advanced Proficient in grade 5 on the 

standardized assessment in LAL as measured by NJASK 5 for the 2010-2011 school year when 

controlling for educator, student, and school variables? 

Initially, a simultaneous multiple regression was used to evaluate the significance of each 

variable.  The R square was .706, which indicates that 70.6% of the variance in the dependent 

variable can be predicted by the ten independent variables including faculty attendance, faculty 

mobility, faculty higher degree, student mobility, student attendance, student LEP, student 

disabilities, total enrollment, economically disadvantaged, and instructional time. 

The Durbin-Watson was 1.617 (see Table 26).  The Durbin-Watson was between 1 and 3, 

indicating that the residuals were found not to be correlated.  The ANOVA indicated that the 

overall regression model was statistically significant (F (10, 212) = 51.015, p < .001) when all 

variables were included in the model (see Table 27).   

 

Table 26 

Simultaneous Multiple Regression Model Summary for Grade 5 Language Arts 

 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .840a .706 .693 10.38198 1.617 

a. Predictors: (Constant), grade 5 LA Economically Disadvantaged, Faculty Mobility, Total School 

Enrollment, Length of Instructional Time Total Minutes, Faculty Higher Degree, Student 

Disabilities, Faculty Attendance, Student LEP, Student Attendance, Student Mobility 

b. Dependent Variable: grade 5 LA Total Proficient 
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Table 27 

Simultaneous Multiple Regression ANOVA for Grade 5 Language Arts 

 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 54986.340 10 5498.634 51.015 .000b 

Residual 22850.526 212 107.785   

Total 77836.865 222    

a. Dependent Variable: grade 5 LA Total Proficient 

b. Predictors: (Constant), grade 5 LA Economically Disadvantaged, Faculty Mobility, Total School 

Enrollment, Length of Instructional Time Total Minutes, Faculty Higher Degree, Student Disabilities, 
Faculty Attendance, Student LEP, Student Attendance, Student Mobility 

The Coefficients table was used to determine variables of significance in the initial 

simultaneous multiple regression and also to check for multicollinearity between predictor 

variables.  The variables with statistical significance were percentage of economically 

disadvantaged students (p< .001), percentage of faculty with higher degrees (p< .005), and 

percentage of students with disabilities (p< .05). 

 When examining the VIF (variance inflation factors) column, the VIF for student 

mobility was approximately 2.26, the VIF for student attendance was 2.03, and the VIF for fifth 

grade economically disadvantaged was approximately 2.87 (see Table 28).  According to Field 

(2013), on average, the VIF should not exceed 2.  A VIF over 2 presents potential 

multicollinearity issues.  Based on the potential multicollinearity issues, the tolerances were 

calculated using the formula 1-R2, which in this case was 1-.706=.294.  Although the variance 

inflation factors listed above were over 2, they met the tolerance requirement. 
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Table 28 

Simultaneous Multiple Regression Coefficients Table for Grade 5 Language Arts 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Correlations 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Zero-

order Partial Part Tolerance VIF 

1 (Constant) -68.611 83.266  -.824 .411      

Faculty 

Attendance 
.064 .371 .007 .172 .864 .305 .012 .006 .843 1.186 

Faculty Higher 

Degree 
.158 .048 .134 3.328 .001 .333 .223 .124 .852 1.174 

Faculty Mobility -.046 .138 -.013 -.333 .739 -.050 -.023 -.012 .943 1.060 

Student Mobility .094 .131 .040 .716 .475 -.559 .049 .027 .442 2.262 

Student 

Attendance 
1.405 .791 .094 1.777 .077 .555 .121 .066 .492 2.031 

Student 

Disabilities 
-.284 .127 -.091 -2.238 .026 .123 -.152 -.083 .834 1.199 

Student LEP .134 .113 .055 1.192 .234 -.295 .082 .044 .640 1.563 

Length of 

Instructional Time 

Total Minutes 

.020 .045 .018 .452 .652 .080 .031 .017 .879 1.137 

Total School 

Enrollment 
-.004 .004 -.036 -.907 .365 -.094 -.062 -.034 .881 1.135 

Grade 5 LA 

Economically 

Disadvantaged 

-.522 .041 -.800 -12.672 .000 -.815 -.657 -.472 .348 2.877 

a. Dependent Variable: grade 5 LA Total Proficient 
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The hierarchical regression was completed using the Enter method (see Table 29).  The 

first model included the faculty variables related to mobility, higher degree, and attendance.  The 

second model added in the student variables related to LEP, disabilities, attendance, and 

mobility.  The third model included the economically disadvantaged.  The fourth model included 

the variable of interest, which was the total number of instructional minutes during the school 

day. 

 The Durbin-Watson was 1.611 (see Table 30), indicating that the residuals were found 

not to be correlated.  The F change statistic was 15.026 in Model 1, 32.534 in Model 2, 160.546 

in Model 3, and .333 in Model 4.  The significant F change for Model 1 was p< .001, Model 2 

was p< .001, Model 3 was p< .001, and Model 4 was p> .05. 

 The R square change for Model 1 was .171, which means that approximately 17% of the 

variance can be explained by faculty attendance, faculty mobility, and faculty higher degree.  

The R square change for Model 2 was .313, which means that approximately an additional 31% 

of the variance can be explained when student with disabilities, student LEP, student mobility, 

and student attendance were included in the second step of the hierarchical regression analysis.  

The R square change for Model 3 was .221, which means that approximately an additional 22% 

of the variance can be explained when economically disadvantaged was included in the third step 

of the hierarchical regression analysis.  The R square change for Model 4 was .000, which means 

that 0% of the variance can be explained by total number of instructional minutes which was 

included in the fourth step of the hierarchical regression analysis.  Therefore, Model 3 was the 

strongest model, which did not include the variable of interest.  Consequently, the variable of 

interest, which was total minutes of instructional time, had no significant influence on a school’s 

overall fifth grade Language Arts performance.     
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Table 29 

Hierarchical Regression Model for Grade 5 Language Arts 

Variables Entered/Removeda 

Model Variables Entered 

Variables 

Removed Method 

1 Faculty Mobility, 

Faculty Higher 

Degree, Faculty 

Attendanceb 

. Enter 

2 Student LEP, 

Student 

Disabilities, 

Student 

Attendance, 

Student Mobilityb 

. Enter 

3 grade 5 LA 

Economically 

Disadvantagedb 

. Enter 

4 Length of 

Instructional 

Time Total 

Minutesb 

. Enter 

a. Dependent Variable: grade 5 LA Total Proficient 

b. All requested variables entered. 

 

Table 30 

Hierarchical Regression Model Summary for Grade 5 Language Arts 

 

Mod

el R 

R 

Square 

Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .413a .171 .159 17.16828 .171 15.026 3 219 .000  
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2 .695b .483 .467 13.67586 .313 32.534 4 215 .000  

3 .840c .705 .694 10.36147 .221 160.546 1 214 .000  

4 .840d .705 .693 10.37765 .000 .333 1 213 .565 1.611 

a. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance 

b. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student LEP, Student Disabilities, 
Student Attendance, Student Mobility 

c. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student LEP, Student Disabilities, 
Student Attendance, Student Mobility, grade 5 LA Economically Disadvantaged 

d. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student LEP, Student Disabilities, 
Student Attendance, Student Mobility, grade 5 LA Economically Disadvantaged, Length of Instructional Time Total Minutes 

e. Dependent Variable: grade 5 LA Total Proficient 

 

The best predictive model was Model 3.  The R square for Model 3 was .705, which 

means that approximately 70% of the variance can be explained by Model 3.  Model 3 variables 

included faculty attendance, faculty higher degree, faculty mobility, students with disabilities, 

student LEP, student mobility, student attendance, and economically disadvantaged students.   

The Coefficients table from the hierarchical regression analysis was used to determine the 

significant predictors and the percentage of variance each significant predictor accounted for in 

the model.  The significant predictors in Model 3 were percentage of economically 

disadvantaged students (p< .001), percentage of faculty with higher degrees (p< .001), 

percentage of student attendance (p< .05), and percentage of students with disabilities (p< .05).   

When examining the VIF (variance inflation factors) column, the VIF for student 

mobility was approximately 2.16 and the VIF for fifth grade economically disadvantaged was 

approximately 2.87 (see Table 31).  According to Field (2013), on average the VIF should not 

exceed 2.  A VIF over 2 presents potential multicollinearity issues.  Based on the potential 

multicollinearity issues, the tolerances were calculated using the formula 1-R2, which in this case 

was 1-.705=.295.  Although the variance inflation factors listed above were over 2, they met the 

tolerance requirement.  
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Squaring the standardized beta for each of the significant predictor variables provides an 

effect size to determine the amount of variance that can be explained by each significant 

predictor variable.  The largest significant predictor was economically disadvantaged students.  

Approximately 63% of the variance of Model 3 can be explained by the predictor for 

economically disadvantaged students.  The negative beta indicates that as the percentage of 

economically disadvantaged increases, the percentage of students Proficient on the New Jersey 

Assessment of Skills and Knowledge decreases (β= -.798, p< .001).  The second largest 

significant predictor was faculty with higher degrees.  Approximately 1% of the variance of 

Model 3 can be explained by the predictor for faculty with a master’s or doctoral degree.  The 

positive beta indicates that as the percentage of faculty with higher degrees increases, the 

percentage of students Proficient on the New Jersey Assessment of Skills and Knowledge 

increases (β=.141, p< .001).  The third most significant predictor was student attendance.  

Approximately 1% of the variance of Model 3 can be explained by the predictor for student 

attendance.  The positive beta indicates that as the percentage of student attendance increases, the 

percentage of students who are Proficient on the New Jersey Assessment of Skills and 

Knowledge increases (β= .104, p< .05).  The last significant predictor was students with 

disabilities.  Approximately .7% of the variance in Model 3 can be explained by the predictor for 

students with disabilities.  The negative beta indicates that as the percentage of students with 

disabilities increases, the percentage of students who are Proficient on the New Jersey 

Assessment of Skills and Knowledge decreases (β= -.085, p< .05). 
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Table 31 

Hierarchical Regression Coefficients Table for Grade 5 Language Arts 
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Correlations 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Zero-

order Partial Part Tolerance VIF 

1 (Constant) -172.138 54.518  -3.157 .002      

Faculty 

Attendance 
2.246 .576 .246 3.901 .000 .305 .255 .240 .956 1.047 

Faculty Higher 

Degree 
.331 .074 .281 4.465 .000 .333 .289 .275 .956 1.046 

Faculty Mobility -.155 .221 -.043 -.700 .485 -.050 -.047 -.043 1.000 1.000 

2 (Constant) -508.098 97.099  -5.233 .000      

Faculty 

Attendance 
.836 .478 .091 1.749 .082 .305 .118 .086 .879 1.138 

Faculty Higher 

Degree 

.245 .061 .208 4.037 .000 .333 .265 .198 .904 1.106 

Faculty Mobility -.228 .177 -.064 -1.293 .197 -.050 -.088 -.063 .996 1.004 

Student Mobility -.518 .156 -.221 -3.324 .001 -.559 -.221 -.163 .544 1.837 

Student 

Attendance 
5.111 .957 .343 5.341 .000 .555 .342 .262 .584 1.713 

Student 

Disabilities 
-.024 .161 -.008 -.150 .881 .123 -.010 -.007 .896 1.117 

Student LEP -.578 .127 -.239 -4.550 .000 -.295 -.296 -.223 .873 1.145 

3 (Constant) -79.673 80.965  -.984 .326      

Faculty 

Attendance 
.081 .367 .009 .221 .825 .305 .015 .008 .856 1.169 

Faculty Higher 

Degree 
.167 .046 .141 3.591 .000 .333 .238 .133 .888 1.126 
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Faculty Mobility -.042 .135 -.012 -.312 .755 -.050 -.021 -.012 .984 1.016 

Student Mobility .117 .128 .050 .912 .363 -.559 .062 .034 .461 2.167 

Student 

Attendance 
1.548 .778 .104 1.990 .048 .555 .135 .074 .508 1.970 

Student 

Disabilities 
-.263 .124 -.085 -2.131 .034 .123 -.144 -.079 .875 1.143 

Student LEP .124 .111 .051 1.114 .266 -.295 .076 .041 .656 1.525 

Grade 5 LA 

Economically 

Disadvantaged 

-.520 .041 -.798 -12.671 .000 -.815 -.655 -.471 .348 2.875 

4 (Constant) -84.120 81.457  -1.033 .303      

Faculty 

Attendance 
.097 .369 .011 .262 .793 .305 .018 .010 .851 1.175 

Faculty Higher 

Degree 
.167 .047 .142 3.587 .000 .333 .239 .133 .888 1.126 

Faculty Mobility -.057 .137 -.016 -.413 .680 -.050 -.028 -.015 .950 1.052 

Student Mobility .118 .129 .050 .921 .358 -.559 .063 .034 .461 2.168 

Student 

Attendance 
1.491 .785 .100 1.899 .059 .555 .129 .071 .499 2.002 

Student 

Disabilities 
-.279 .127 -.090 -2.202 .029 .123 -.149 -.082 .836 1.197 

Student LEP .120 .111 .049 1.074 .284 -.295 .073 .040 .653 1.531 

Grade 5 LA 

Economically 

Disadvantaged 

-.521 .041 -.798 -12.658 .000 -.815 -.655 -.471 .348 2.875 

Length of 

Instructional Time 

Total Minutes 

.026 .044 .023 .577 .565 .080 .040 .021 .895 1.117 

a. Dependent Variable: Grade 5 LA Total Proficient 
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Null Hypothesis 3: No statistically significant relationship exists between instructional time and 

the 2010-2011 NJASK 5 LAL scores when controlling for educator, student, and school 

variables. 

 The researcher retains the null hypothesis based on the interpretation and analysis of the 

data in this section.  The simultaneous multiple regression and the hierarchical regression 

demonstrated that total number of instructional minutes was not a significant predictor of the 

explained variance in a school’s fifth grade Language Arts performance on the 2011 NJASK.  

Research Question 4: Analysis and Results 

Research Question 4: What is the influence of instructional time on the aggregate 

percentage of students achieving Proficient and Advanced Proficient in Grade 3 on the 

standardized assessment in Mathematics as measured by NJASK 3 for 2010-2011 school year 

when controlling for educator, student, and school variables? 

Initially, a simultaneous multiple regression was used to evaluate the significance of each 

variable.  The R square was .222, which indicates that 22.2% of the variance in the dependent 

variable can be predicted by the ten independent variables including faculty attendance, faculty 

mobility, faculty higher degree, student mobility, student attendance, student LEP, student 

disabilities, total enrollment, economically disadvantaged, and instructional time.  

 The Durbin-Watson was 1.661 (see Table 32).  The Durbin-Watson was between 1 and 3, 

indicating that the residuals were found not to be correlated.  The ANOVA indicated that the 

overall regression model was statistically significant (F (10, 212) = 6.050, p,<.001) when all 

variables were included in the model (see Table 33).   
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Table 32 

Initial Simultaneous Multiple Regression Model Summary for Grade 3 Mathematics 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .471a .222 .185 15.15811 1.661 

a. Predictors: (Constant), grade 3 MA Economically Disadvantaged, Faculty Mobility, Total 

School Enrollment, Length of Instructional Time Total Minutes, Student Disabilities, Faculty 
Higher Degree, Faculty Attendance, Student LEP, Student Attendance, Student Mobility 

b. Dependent Variable: grade 3 MA Total Proficient 

 

Table 33 

Initial Simultaneous Multiple Regression ANOVA for Grade 3 Mathematics 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 13901.735 10 1390.173 6.050 .000b 

Residual 48710.905 212 229.768   

Total 62612.640 222    

a. Dependent Variable: grade 3 MA Total Proficient 

b. Predictors: (Constant), Grade 3 MA Economically Disadvantaged, Faculty Mobility, Total School 

Enrollment, Length of Instructional Time Total Minutes, Student Disabilities, Faculty Higher Degree, 
Faculty Attendance, Student LEP, Student Attendance, Student Mobility 

 

The Coefficients table was used to determine variables of significance in the initial 

simultaneous multiple regression and also to check for multicollinearity between predictor 

variables.  The variables with statistical significance were total school enrollment (p< .05) and 

percentage of economically disadvantaged (p< .001).  

 When examining the VIF (variance inflation factors) column, the VIF for student 

mobility was approximately 2.26, the VIF for student attendance was approximately 1.98, and 

the VIF for economically disadvantaged was approximately 2.85.  According to Field (2013), on 
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average the VIF should not exceed 2.  A VIF over 2 presents potential multicollinearity issues.  

Based on the potential multicollinearity issues, the simultaneous multiple regression was rerun 

without student attendance and student mobility (see Table 37). 

 

Table 34 

Initial Simultaneous Multiple Regression Coefficients Table for Grade 3 Mathematics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 
(Constant) 

37.351 120.951  .309 .758   

Faculty Attendance -.205 .544 -.025 -.378 .706 .835 1.197 

Faculty Higher Degree .051 .070 .049 .734 .463 .836 1.197 

Faculty Mobility -.331 .201 -.103 -1.648 .101 .947 1.056 

Student Mobility .194 .192 .092 1.013 .312 .441 2.265 

Student Attendance .551 1.143 .041 .482 .630 .503 1.988 

Student Disabilities .094 .185 .034 .509 .612 .838 1.193 

Student LEP .218 .164 .100 1.328 .186 .644 1.553 

Length of Instructional 

Time Total Minutes 
.051 .065 .050 .781 .436 .880 1.137 

Total School Enrollment -.012 .006 -.133 -2.055 .041 .880 1.137 

Grade 3 MA 

Economically 

Disadvantaged 

-.275 .060 -.472 -4.610 .000 .350 2.854 

a. Dependent Variable: Grade 3 MA Total Proficient 

 

The second simultaneous multiple regression included all variables except student 

attendance and student mobility due to potential multicollinearity issues.  The Durbin-Watson 
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was 1.659, indicating that the residuals were found not to be correlated (see Table 35).  The 

ANOVA indicated that the overall regression model was statistically significant (F (8, 214) = 

7.467, p, .001) when the eight variables are included in the model (see Table 36).  The R square 

was .218, which means that approximately 21.8% of the variance can be explained by the 

variables included in the regression analysis.  

 Since the change in R square from Model 1 to Model 2 was minimal, it was determined 

that the second model was more stable and a better predictive model.  It could be posited that 

since 61% of overall sample included schools on the lower end of the SES spectrum, strong 

relationships between SES, student attendance, and student mobility were causing the 

multicollinearity issues in Model 1.  Since the literature substantiates that schools with low SES 

tend to have lower student attendance and higher student mobility, the use of SES in the model 

basically served as a proxy for these two variables.  Consequently, in order to eliminate the 

multicollinearity issues between these two variables and create a more stable model, these 

variables were dropped from the regression.  

 

Table 35 

Simultaneous Multiple Regression Rerun Model Summary for Grade 3 Mathematics 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .467a .218 .189 15.12387 1.659 

a. Predictors: (Constant), Student LEP, Length of Instructional Time Total Minutes, Faculty 

Attendance, Total School Enrollment, Faculty Mobility, Faculty Higher Degree, Student 
Disabilities, grade 3 MA Economically Disadvantaged 

b. Dependent Variable: grade 3 MA Total Proficient 
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Table 36 

Simultaneous Multiple Regression Rerun ANOVA for Grade 3 Mathematics 

 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 13664.112 8 1708.014 7.467 .000b 

Residual 48948.528 214 228.731   

Total 62612.640 222    

a. Dependent Variable: grade 3 MA Total Proficient 

b. Predictors: (Constant), Student LEP, Length of Instructional Time Total Minutes, Faculty Attendance, 

Total School Enrollment, Faculty Mobility, Faculty Higher Degree, Student Disabilities, grade 3 MA 
Economically Disadvantaged 

 

The Coefficients table was used to determine variables of significance in the second 

simultaneous multiple regression model.  The variables with statistical significance were 

percentage of economically disadvantaged (p< .001) and total school enrollment (p< .05).  When 

examining the VIF (variance inflation factors) column, there were no VIFs over 2, which 

satisfied the multicollinearity issues of the first model and provided a better and more stable 

predictive model (see Table 37).  

 

Table 37 

Simultaneous Multiple Regression Rerun Coefficients Table for Grade 3 Mathematics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 94.944 58.389  1.626 .105   

Faculty Attendance -.227 .540 -.028 -.420 .675 .844 1.185 

Faculty Higher Degree .045 .070 .042 .643 .521 .844 1.185 
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Faculty Mobility -.332 .200 -.103 -1.656 .099 .948 1.055 

Student Disabilities .084 .182 .030 .463 .644 .856 1.168 

Length of Instructional 

Time Total Minutes 
.049 .065 .049 .761 .447 .897 1.115 

Grade 3 MA 

Economically 

Disadvantaged 

-.255 .045 -.438 -5.618 .000 .602 1.660 

Total School Enrollment -.014 .006 -.146 -2.311 .022 .917 1.090 

Student LEP .222 .158 .102 1.408 .161 .690 1.450 

a. Dependent Variable: grade 3 MA Total Proficient 

 

The hierarchical regression was completed using the Enter method (see Table 38).  The 

first model included the faculty variables related to higher degree, mobility, and attendance.  The 

second model added in the student variables related to disabilities and LEP.  The third model 

included the economically disadvantaged.  The fourth model included the variable of interest, 

which was the total number of instructional minutes during the school day.  

 The Durbin-Watson was 1.628 (see Table 39), indicating that the residuals were found 

not to be correlated.  The F change statistic was 4.735 in Model 1, 2.728 in Model 2, 29.625 in 

Model 3, and 1.153 in Model 4.  The significant F change for Model 1 was p< .005, Model 2 was 

p> .05, Model 3 was p< .001, Model 4 was p> .05.   

 The R square change for Model 1 was .061, which means that approximately 6% of the 

variance can be explained by faculty attendance, faculty mobility, and faculty higher degree, 

which were included in the first step of the hierarchical regression analysis.  The R square 

change for Model 2 was .023, which means that approximately an additional 2% of the variance 

can be explained when students with disabilities and student LEP were included in the second 

step of the hierarchical regression analysis.  The R square change for Model 3 was .110, which 



106 
 

 
 

means that approximately an additional 11% of the variance can be explained when 

economically disadvantaged was included in the third step of the hierarchical regression analysis.  

The R square change for Model 4 was .004, which means that approximately .4% of the variance 

can be explained by the total number of instructional minutes which was included in the fourth 

step of the hierarchical regression analysis.  Therefore, Model 3 was the strongest model, which 

did not include the variable of interest.  Consequently, the variable of interest, which was total 

minutes of instructional time, had no significant influence on a school’s overall third grade 

Mathematics performance.   

 

Table 38 

Hierarchical Regression Model for Grade 3 Mathematics 

 

                          Variables Entered/Removeda 

Model Variables Entered 

Variables 

Removed Method 

1 Faculty Mobility, 

Faculty Higher 

Degree, Faculty 

Attendanceb 

. Enter 

2 Student LEP, 

Student 

Disabilitiesb 

. Enter 

3 Grade 3 MA 

Economically 

Disadvantagedb 

. Enter 

4 Length of 

Instructional 

Time Total 

Minutesb 

. Enter 

a. Dependent Variable: Grade 3 MA Total Proficient 
b. All requested variables entered. 
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Table 39 

Hierarchical Regression Model Summary for Grade 3 Mathematics 

Model R 

R 

Square 

Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .247a .061 .048 16.38556 .061 4.735 3 219 .003  

2 .290b .084 .063 16.25782 .023 2.728 2 217 .068  

3 .441c .194 .172 15.28116 .110 29.625 1 216 .000  

4 .446d .199 .173 15.27576 .004 1.153 1 215 .284 1.628 

a. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance 

b. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student LEP, Student Disabilities 

c. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student LEP, Student Disabilities, grade 
3 MA Economically Disadvantaged 

d. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student LEP, Student Disabilities, grade 
3 MA Economically Disadvantaged, Length of Instructional Time Total Minutes 

e. Dependent Variable: grade 3 MA Total Proficient 

 

The best predictive model was Model 3.  The R square for Model 3 was .194, which 

means that 19% of the variance can be explained by Model 3.  Model 3 variables included 

faculty attendance, faculty higher degree, faculty mobility, student disabilities, student LEP, and 

economically disadvantaged students.   

The Coefficients table from the hierarchical regression analysis was used to determine the 

significant predictors and the percentage of variance each significant predictor accounted for in 

the model.  The significant predictor in Model 3 was percentage of economically disadvantaged 

students (p< .001).  When examining the VIF (variance inflation factors) column, there were no 

VIFs over 2, which satisfied the multicollinearity issues of the first model and provided a better 

and more stable predictive model (see Table 40).  
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Squaring the standardized beta for each of the significant predictor variables provides an 

effect size to determine the amount of variance that can be explained by each significant 

predictor variable.  The largest significant predictor was economically disadvantaged students.  

Approximately 17% of the variance of Model 3 can be explained by the predictor for 

economically disadvantaged students.  The negative beta indicates that as the percentage of 

economically disadvantaged increases, the percentage of students Proficient on the New Jersey 

Assessment of Skills and Knowledge decreases (β= -.423, p< .001).   

 

Table 40 

Hierarchical Regression Coefficients Table for Grade 3 Mathematics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -12.887 52.032  -.248 .805   

Faculty Attendance .850 .549 .104 1.546 .124 .956 1.047 

Faculty Higher Degree .180 .071 .170 2.538 .012 .956 1.046 

Faculty Mobility -.370 .211 -.115 -1.751 .081 1.000 1.000 

2 (Constant) -10.435 51.789  -.201 .840   

Faculty Attendance .808 .546 .099 1.481 .140 .954 1.048 

Faculty Higher Degree .171 .071 .162 2.409 .017 .937 1.067 

Faculty Mobility -.397 .210 -.123 -1.890 .060 .996 1.004 

Student LEP -.215 .147 -.099 -1.457 .147 .915 1.092 

Student Disabilities .256 .191 .092 1.340 .182 .905 1.105 

3 (Constant) 94.384 52.349  1.803 .073   

Faculty Attendance -.137 .541 -.017 -.253 .801 .856 1.168 
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 The second simultaneous multiple regression included all variables except student 

mobility and student LEP due to potential multicollinearity issues.  The Durbin-Watson was 

1.497, indicating that the residuals were not found to be correlated (see Table 44).  The ANOVA 

indicated that the overall regression model was statistically significant (F (8, 214) = 20.897, p, 

.001) when the eight variables were included in the model (see Table 45).  The R square was 

.439, which means that approximately 43% of the variance can be explained by the variables 

included in the regression analysis.   

 Since the change in R square from Model 1 to Model 2 was minimal, it was determined 

that the second model was more stable and a better predictive model.  In order to eliminate issues 

between variables and create a more stable model, student LEP and student mobility were 

dropped from the regression.  

 

Table 44 

 

Simultaneous Multiple Regression Rerun Model Summary for Grade 4 Mathematics 

Model R 

R 

Square 

Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .662a .439 .418 11.21814 .439 20.897 8 214 .000 1.497 

a. Predictors: (Constant), grade 4 MA Economically Disadvantaged, Total School Enrollment, Faculty Mobility, Length of 
Instructional Time Total Minutes, Faculty Higher Degree, Faculty Attendance, Student Disabilities, Student Attendance 

b. Dependent Variable: grade 4 MA Total Proficient 
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Table 45 

Simultaneous Multiple Regression Rerun ANOVA for Grade 4 Mathematics 

 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 21038.665 8 2629.833 20.897 .000b 

Residual 26931.170 214 125.847   

Total 47969.835 222    

a. Dependent Variable: grade 4 MA Total Proficient 

b. Predictors: (Constant), grade 4 MA Economically Disadvantaged, Total School Enrollment, Faculty 

Mobility, Length of Instructional Time Total Minutes, Faculty Higher Degree, Faculty Attendance, Student 
Disabilities, Student Attendance 

 

The Coefficients table was used to determine variables of significance in the second 

multiple regression model.  The variables with statistical significance were percentage of 

economically disadvantaged students (p< .001), percentage of faculty with higher degree (p< 

.05), and percentage of students with disabilities (p< .005).  When examining the VIF (variance 

inflation factors) column, there were no VIFs over 2, which satisfied the multicollinearity issues 

of the first model and provided a better and more stable predictive model (see Table 46).  

 

Table 46 

Simultaneous Multiple Regression Rerun Coefficients Table for Grade 4 Mathematics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -36.754 78.124  -.470 .639   

Faculty Attendance -.021 .397 -.003 -.054 .957 .857 1.167 

Faculty Higher Degree .111 .050 .120 2.214 .028 .891 1.122 
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Faculty Mobility .133 .148 .047 .903 .367 .958 1.044 

Student Disabilities -.420 .138 -.172 -3.050 .003 .827 1.209 

Student Attendance 1.321 .762 .113 1.734 .084 .620 1.613 

Length of Instructional 

Time Total Minutes 
.014 .048 .016 .298 .766 .885 1.130 

Total School Enrollment -.003 .004 -.037 -.691 .490 .936 1.069 

Grade 4 MA 

Economically 

Disadvantaged 

-.290 .034 -.576 -8.450 .000 .564 1.774 

a. Dependent Variable: Grade 4 MA Total Proficient 

 

The hierarchical regression was completed using the Enter method (see Table 47).  The 

first model included the faculty variables related to attendance, mobility, and higher degree.  The 

second model added in the student variables related to disabilities and attendance.  The third 

model included the economically disadvantaged.  The fourth model included the variable of 

interest, which was the total number of instructional minutes during the school day.   

 The Durbin-Watson was 1.509 (see Table 48), indicating that the residuals were found 

not to be correlated.  The F change statistic was 8.121 in Model 1, 21.872 in Model 2, 71.304 in 

Model 3, and .143 in Model 4.  The significant F change for Model 1 was p< .001, Model 2 was 

p< .001, Model 3 was p< .001, and Model 4 was p> .05.   

 The R square change for Model 1 was .100, which means that approximately 10% of the 

variance can be explained by faculty attendance, faculty mobility, and faculty higher degree 

which were included in the first step of the hierarchical regression analysis.  The R square 

change for Model 2 was .151, which means that approximately an additional 15% of the variance 

can be explained when student attendance and student with disabilities were included in the 

second step of the hierarchical regression analysis.  The R square change for Model 3 was .186, 
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which means that approximately an additional 18% of the variance can be explained when 

economically disadvantaged was included in the third step of the hierarchical regression analysis.  

The R square change for Model 4 was .000, which means that 0% of the variance can be 

explained by the total number of instructional minutes which was included in the fourth step of 

the hierarchical regression analysis.  Therefore, Model 3 was the strongest model, which did not 

include the variable of interest.  Consequently, the variable of interest, which was total minutes 

of instructional time, had no significant influence on a school’s overall fourth grade Mathematics 

performance.   

Table 47 

Hierarchical Regression Model for Grade 4 Mathematics 

Variables Entered/Removeda 

Model Variables Entered 

Variables 

Removed Method 

1 Faculty Mobility, 

Faculty Higher 

Degree, Faculty 

Attendanceb 

. Enter 

2 Student 

Disabilities, 

Student 

Attendanceb 

. Enter 

3 Grade 4 MA 

Economically 

Disadvantagedb 

. Enter 

4 Length of 

Instructional 

Time Total 

Minutesb 

. Enter 

a. Dependent Variable: Grade 4 MA Total Proficient 

b. All requested variables entered. 
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Table 48 

Hierarchical Regression Model for Grade 4 Mathematics 

Model R 

R 

Square 

Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .316a .100 .088 14.03965 .100 8.121 3 219 .000  

2 .501b .251 .234 12.86679 .151 21.872 2 217 .000  

3 .661c .437 .421 11.18226 .186 71.304 1 216 .000  

4 .661d .437 .419 11.20451 .000 .143 1 215 .706 1.509 

a. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance 

b. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student Disabilities, Student Attendance 

c. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student Disabilities, Student 
Attendance, grade 4 MA Economically Disadvantaged 

d. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student Disabilities, Student 
Attendance, grade 4 MA Economically Disadvantaged, Length of Instructional Time Total Minutes 

e. Dependent Variable: grade 4 MA Total Proficient 

 

The best predictive model was Model 3.  The R square for Model 3 was .437, which 

means that 43% of the variance can be explained by Model 3.  Model 3 variables included 

faculty attendance, faculty higher degree, faculty mobility, students with disabilities, student 

attendance, and economically disadvantaged students.   

The Coefficients table from the hierarchical regression analysis was used to determine the 

significant predictors and the percentage of variance each significant predictor accounted for in 

the model.  The significant predictors in Model 3 were percentage of economically 

disadvantaged students (p< .001), percentage of faculty with higher degrees (p< .05), and 

percentage of students with disabilities (p< .005).  When examining the VIF (variance inflation 
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factors) column, there were no VIFs over 2, which satisfied the multicollinearity issues of the 

first model and provided a better and more stable predictive model (see Table 49).  

Squaring the standardized beta for each of the significant predictor variables provides an effect 

size to determine the amount of variance that can be explained by each significant predictor 

variable.  The largest significant predictor was economically disadvantaged students.  

Approximately 32% of the variance of Model 3 can be explained by the predictor for 

economically disadvantaged students.  The negative beta indicates that as the percentage of 

economically disadvantaged increases, the percentage of students Proficient on the New Jersey 

Assessment of Skills and Knowledge decreases (β= -.571, p< .001).  The second largest 

significant predictor was students with disabilities.  Approximately 2% of the variance of Model 

3 can be explained by the predictor for students with disabilities.  The negative beta indicates 

that as the percentage of students with disabilities increases, the percentage of students who are 

Proficient on the New Jersey Assessment of Skills and Knowledge decreases (β= -.164, p< .005).  

The last significant predictor was faculty with higher degrees.  Approximately 1% of the 

variance of Model 3 can be explained by the predictor for faculty with a master’s or doctoral 

degree.  The positive beta indicates that as the percentage of faculty with higher degrees 

increases, the percentage of students Proficient on the New Jersey Assessment of Skills and 

Knowledge increases (β=.127, p< .05).   

Table 49 

Hierarchical Regression Coefficients Table for Grade 4 Mathematics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -58.348 44.583  -1.309 .192   
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Faculty Attendance 1.307 .471 .182 2.777 .006 .956 1.047 

Faculty Higher Degree .206 .061 .222 3.391 .001 .956 1.046 

Faculty Mobility .079 .181 .028 .438 .662 1.000 1.000 

2 (Constant) -437.520 70.473  -6.208 .000   

Faculty Attendance .537 .447 .075 1.202 .231 .890 1.123 

Faculty Higher Degree .162 .056 .174 2.860 .005 .927 1.078 

Faculty Mobility .066 .166 .023 .398 .691 .999 1.001 

Student Disabilities -.021 .145 -.009 -.144 .886 .983 1.017 

Student Attendance 4.785 .724 .409 6.610 .000 .903 1.107 

3 (Constant) -41.225 77.160  -.534 .594   

Faculty Attendance -.009 .394 -.001 -.023 .982 .866 1.154 

Faculty Higher Degree .117 .049 .127 2.373 .019 .917 1.091 

Faculty Mobility .136 .145 .048 .939 .349 .995 1.005 

Student Disabilities -.402 .134 -.164 -3.006 .003 .871 1.148 

Student Attendance 1.385 .747 .118 1.854 .065 .641 1.561 

Grade 4 MA 

Economically 

Disadvantaged 

-.287 .034 -.571 -8.444 .000 .570 1.754 

4 (Constant) -43.148 77.481  -.557 .578   

Faculty Attendance .001 .395 .000 .002 .999 .863 1.159 

Faculty Higher Degree .117 .049 .126 2.364 .019 .917 1.091 

Faculty Mobility .126 .147 .045 .854 .394 .963 1.038 

Student Disabilities -.413 .137 -.169 -3.012 .003 .831 1.203 

Student Attendance 1.333 .761 .114 1.753 .081 .620 1.612 
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Grade 4 MA 

Economically 

Disadvantaged 

-.288 .034 -.573 -8.432 .000 .567 1.764 

Length of Instructional 

Time Total Minutes 
.018 .048 .020 .378 .706 .896 1.116 

a. Dependent Variable: Grade 4 MA Total Proficient 

 

Null Hypothesis 5: No statistically significant relationship exists between instructional time and 

the 2010-2011 NJASK 4 Mathematics scores when controlling for educator, student, and school 

variables. 

 The researcher retains the null hypothesis based on the interpretation and analysis of the 

data in this section.  The simultaneous multiple regression and the hierarchical regression 

demonstrated that the total number of instructional minutes was not a significant predictor of the 

explained variance in a school’s fourth grade Mathematics performance on the 2011 NJASK.  

Research Question 6: Analysis and Results 

Research Question 6: What is the influence of instructional time on the aggregate 

percentage of students achieving Proficient and Advanced Proficient in Grade 5 on the 

standardized assessment in Mathematics as measured by NJASK 5 for 2010-2011 school year 

when controlling for educator, student, and school variables? 

Initially, a simultaneous multiple regression was used to evaluate the significance of each 

variable.  The R square was .493, which indicates that 49.3% of the variance in the dependent 

variable can be predicted by the ten independent variables including faculty mobility, faculty 

attendance, faculty higher degree, student attendance, student mobility, student LEP, students 

with disabilities, total enrollment, economically disadvantaged, and instructional time.   
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The Durbin-Watson was 1.507 (see Table 50).  The Durbin-Watson was between 1 and 3, 

indicating that the residuals were found not to be correlated.  The ANOVA indicated that the 

overall regression model was statistically significant (F (10, 212) = 20.584, p<.001) when all 

variables were included in the model (see Table 51).   

Table 50 

Initial Simultaneous Multiple Regression Model Summary for Grade 5 Mathematics 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .702a .493 .469 10.40989 1.507 

a. Predictors: (Constant), grade 5 MA Economically Disadvantaged, Faculty Mobility, Total 

School Enrollment, Length of Instructional Time Total Minutes, Faculty Higher Degree, Student 

Disabilities, Faculty Attendance, Student LEP, Student Attendance, Student Mobility 

b. Dependent Variable: grade 5 MA Total Proficient 

 

Table 51 

Initial Simultaneous Multiple Regression ANOVA for Grade 5 Mathematics 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 22305.589 10 2230.559 20.584 .000b 

Residual 22973.557 212 108.366   

Total 45279.145 222    

a. Dependent Variable: grade 5 MA Total Proficient 

b. Predictors: (Constant), grade 5 MA Economically Disadvantaged, Faculty Mobility, Total School 

Enrollment, Length of Instructional Time Total Minutes, Faculty Higher Degree, Student Disabilities, 
Faculty Attendance, Student LEP, Student Attendance, Student Mobility 

The Coefficients table was used to determine variables of significance in the initial 

simultaneous multiple regression and also to check for multicollinearity between predictor 

variables.  The variables with statistical significance were percentage of economically 
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disadvantaged (p< .001), percentage of student attendance (p< .05), and percentage of students 

with disabilities (p< .05).   

 When examining the VIF (variance inflation factors) column, the VIF for student 

mobility was 2.260, the VIF for student attendance was 2.033, and the VIF for economically 

disadvantaged was 2.882.  According to Field (2013), on average the VIF should not exceed 2.  

A VIF over 2 presents potential multicollinearity issues.  Based on the potential multicollinearity 

issues, the simultaneous multiple regression was rerun without student mobility and student LEP 

(see Table 55).    

 

Table 52 

Initial Simultaneous Multiple Regression Coefficients Table for Grade 5 Mathematics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Correlations 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Zero-

order Partial Part Tolerance VIF 

1 (Constant) -78.098 83.556  -.935 .351      

Faculty 

Attendance 
-.069 .372 -.010 -.186 .852 .251 -.013 -.009 .843 1.187 

Faculty Higher 

Degree 
.089 .048 .098 1.856 .065 .268 .126 .091 .851 1.175 

Faculty Mobility .010 .138 .004 .074 .941 -.026 .005 .004 .943 1.060 

Student Mobility -.097 .132 -.054 -.735 .463 -.520 -.050 -.036 .443 2.260 

Student 

Attendance 
1.841 .794 .162 2.319 .021 .534 .157 .113 .492 2.033 

Student 

Disabilities 
-.260 .127 -.110 -2.046 .042 .044 -.139 -.100 .834 1.199 

Student LEP .146 .113 .079 1.297 .196 -.180 .089 .063 .639 1.565 
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Length of 

Instructional Time 

Total Minutes 

.006 .045 .007 .134 .894 .068 .009 .007 .879 1.137 

Total School 

Enrollment 
-.002 .004 -.025 -.476 .634 -.053 -.033 -.023 .881 1.135 

Grade 5 MA 

Economically 

Disadvantaged 

-.283 .041 -.569 -6.847 .000 -.653 -.426 -.335 .347 2.882 

a. Dependent Variable: Grade 5 MA Total Proficient 

 

The second simultaneous multiple regression included all variables except student 

mobility and student LEP due to potential multicollinearity issues.  The Durbin-Watson was 

1.482, indicating that the residuals were not found to be correlated (see Table 53).  The ANOVA 

indicated that the overall regression model was statistically significant (F (8, 214) = 25.427, p< 

.001) when the eight variables identified were included in the model (see Table 54).  The R 

square was .487, which means that approximately 48% of the variance can be explained by the 

variables included in the regression analysis.  

 Since the change in R square from Model 1 to Model 2 was minimal, it was determined 

that the second model was more stable and a better predictive model.  In order to eliminate 

multicollinearity issues and to create a more stable model, the variables related to student LEP 

and student mobility were dropped from the regression.  
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Table 53 

Simultaneous Multiple Regression Rerun Model Summary for Grade 5 Mathematics 

Model R 

R 

Square 

Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .698a .487 .468 10.41509 .487 25.427 8 214 .000 1.482 

a. Predictors: (Constant), grade 5 MA Economically Disadvantaged, Faculty Mobility, Total School Enrollment, Length of 
Instructional Time Total Minutes, Faculty Higher Degree, Student Disabilities, Faculty Attendance, Student Attendance 

b. Dependent Variable: grade 5 MA Total Proficient 

 

Table 54 

Simultaneous Multiple Regression Rerun ANOVA for Grade 5 Mathematics 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 22065.699 8 2758.212 25.427 .000b 

Residual 23213.446 214 108.474   

Total 45279.145 222    

a. Dependent Variable: grade 5 MA Total Proficient 

b. Predictors: (Constant), grade 5 MA Economically Disadvantaged, Faculty Mobility, Total School 

Enrollment, Length of Instructional Time Total Minutes, Faculty Higher Degree, Student Disabilities, 

Faculty Attendance, Student Attendance 

 

The Coefficients table was used to determine variables of significance in the second 

simultaneous multiple regression model.  The variables with statistical significance were 

percentage of economically disadvantaged students (p< .001), percentage of faculty with higher 

degrees (p< .05), percentage of student attendance (p< .005), and percentage of students with 

disabilities (p< .05).  When examining the VIF (variance inflation factors) column, there were no 

VIFs over 2, which satisfied the multicollinearity issues of the first model and provided a better 

and more stable predictive model (see Table 55).   
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Table 55 

Simultaneous Multiple Regression Rerun Coefficients Table for Grade 5 Mathematics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -133.458 72.985  -1.829 .069   

Faculty Attendance -.007 .370 -.001 -.019 .985 .853 1.172 

Faculty Higher Degree .103 .047 .115 2.217 .028 .890 1.123 

Faculty Mobility -.010 .137 -.003 -.070 .944 .957 1.045 

Student Attendance 2.319 .708 .204 3.276 .001 .619 1.616 

Student Disabilities -.281 .126 -.118 -2.233 .027 .853 1.172 

Length of Instructional 

Time Total Minutes 
.012 .045 .014 .271 .787 .887 1.128 

Total School Enrollment -.001 .004 -.007 -.146 .884 .939 1.065 

Grade 5 MA 

Economically 

Disadvantaged 

-.268 .032 -.538 -8.285 .000 .568 1.761 

a. Dependent Variable: Grade 5 MA Total Proficient 

 

The hierarchical regression was completed using the Enter method (see Table 56).  The 

first model included the faculty variables related to attendance, mobility, and higher degree.  The 

second model added in the student variables related to disabilities and attendance.  The third 

model included the economically disadvantaged.  The fourth model included the variable of 

interest, which was the total number of instructional minutes during the school day.   

 The Durbin-Watson was 1.484 (see Table 57), indicating that the residuals were found 

not to be correlated.  The F change statistic was 9.197 for Model 1, 33.779 for Model 2, 69.201 
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for Model 3, and .084 for Model 4.  The significant F change for Model 1 was p< .001, Model 2 

was p< .001, Model 3 was p< .001, and Model 4 was p> .05.   

 The R square change for Model 1 was .112, which means that approximately 11% of the 

variance can be explained by faculty attendance, faculty mobility, and faculty higher degree, 

which were included in the first step of the hierarchical regression analysis.  The R square 

change for Model 2 was .211, which means that approximately an additional 21% of the variance 

can be explained when student disabilities and student attendance were included in the second 

step of the hierarchical regression analysis.  The R square change for Model 3 was .164, which 

means that approximately an additional 16% of the variance can be explained when 

economically disadvantaged was included in the third step of the hierarchical regression analysis.  

Therefore, Model 3 was the strongest model, which did not include the variable of interest.  

Consequently, the variable of interest, which was total minutes of instructional time, had no 

significant influence on a school’s overall fifth grade Mathematics performance.    

 

Table 56 

Hierarchical Regression Model for Grade 5 Mathematics 

Variables Entered/Removeda 

Model Variables Entered 

Variables 

Removed Method 

1 Faculty Mobility, 

Faculty Higher 

Degree, Faculty 

Attendanceb 

. Enter 

2 Student 

Disabilities, 

Student 

Attendanceb 

. Enter 
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3 Grade 5 MA 

Economically 

Disadvantagedb 

. Enter 

4 Length of 

Instructional 

Time Total 

Minutesb 

. Enter 

a. Dependent Variable: grade 5 MA Total Proficient 

b. All requested variables entered. 

 

Table 57 

Hierarchical Regression Model Summary for Grade 5 Mathematics 

Model R 

R 

Square 

Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .335a .112 .100 13.55062 .112 9.197 3 219 .000  

2 .568b .323 .307 11.88765 .211 33.779 2 217 .000  

3 .698c .487 .473 10.36931 .164 69.201 1 216 .000  

4 .698d .487 .471 10.39136 .000 .084 1 215 .772 1.484 

a. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance 

b. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student Disabilities, Student Attendance 

c. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student Disabilities, Student 
Attendance, grade 5 MA Economically Disadvantaged 

d. Predictors: (Constant), Faculty Mobility, Faculty Higher Degree, Faculty Attendance, Student Disabilities, Student 
Attendance, grade 5 MA Economically Disadvantaged, Length of Instructional Time Total Minutes 

e. Dependent Variable: grade 5 MA Total Proficient 

 

The best predictive model was Model 3.  The R square for Model 3 was .487, which 

means that 48% of the variance can be explained by Model 3.  Model 3 variables included 

faculty attendance, faculty higher degree, faculty mobility, students with disabilities, student 

attendance, and economically disadvantaged students.   
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The Coefficients table from the hierarchical regression analysis was used to determine the 

significant predictors and the percentage of variance each significant predictor accounted for in 

the model.  The significant predictors in Model 3 were percentage of economically 

disadvantaged students (p< .001), percentage of student attendance (p< .005), percentage of 

faculty with higher degrees (p< .05), and percentage of students with disabilities (p< .05).  When 

examining the VIF (variance inflation factors) column, there were no VIFs over 2, which 

satisfied the multicollinearity issues of the first model and provided a better and more stable 

predictive model (see Table 58).  

Squaring the standardized beta for each of the significant predictor variables provides an 

effect size to determine the amount of variance that can be explained by each significant 

predictor variable.  The largest significant predictor was economically disadvantaged students.  

Approximately 28% of the variance of Model 3 can be explained by the predictor for 

economically disadvantaged students.  The negative beta indicates that as the percentage of 

economically disadvantaged increases, the percentage of students Proficient on the New Jersey 

Assessment of Skills and Knowledge decreases (β= -.537, p< .001).  The second largest predictor 

was student attendance.  Approximately 4% of the variance of Model 3 can be explained by the 

predictor for student attendance.  The positive beta indicates that as the percentage of student 

attendance increases, the percentage of students Proficient on the New Jersey Assessment of 

Skills and Knowledge increases (β= .207, p< .005).  The third largest significant predictor was 

faculty higher degree.  Approximately 1% of the variance of Model 3 can be explained by the 

predictor for faculty with a master’s or doctoral degree.  The positive beta indicates that as the 

percentage of faculty with higher degrees increases, the percentage of students Proficient on the 

New Jersey Assessment of Skills and Knowledge increases (β=.116, p< .05).  The last significant 



129 
 

 
 

predictor is students with disabilities.  Approximately 1% of the variance of Model 3 can be 

explained by the predictor for students with disabilities.  The negative beta indicates that as the 

percentage of students with disabilities increases, the percentage of students who are Proficient 

on the New Jersey Assessment of Skills and Knowledge decreases (β= -.115, p< .05).  

 

Table 58 

Hierarchical Regression Coefficients Table for Grade 5 Mathematics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -66.046 43.030  -1.535 .126   

Faculty Attendance 1.418 .454 .203 3.120 .002 .956 1.047 

Faculty Higher Degree .203 .059 .225 3.458 .001 .956 1.046 

Faculty Mobility -.056 .175 -.020 -.319 .750 1.000 1.000 

2 (Constant) -502.086 65.110  -7.711 .000   

Faculty Attendance .531 .413 .076 1.287 .200 .890 1.123 

Faculty Higher Degree .149 .052 .166 2.853 .005 .927 1.078 

Faculty Mobility -.073 .153 -.027 -.476 .635 .999 1.001 

Student Attendance 5.496 .669 .483 8.218 .000 .903 1.107 

Student Disabilities .034 .134 .014 .253 .800 .983 1.017 

3 (Constant) -132.871 72.080  -1.843 .067   

Faculty Attendance -.010 .366 -.001 -.027 .978 .862 1.160 

Faculty Higher Degree .105 .046 .116 2.284 .023 .915 1.093 

Faculty Mobility -.004 .134 -.001 -.029 .976 .995 1.005 

Student Attendance 2.354 .695 .207 3.387 .001 .636 1.571 
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Student Disabilities -.272 .122 -.115 -2.225 .027 .894 1.119 

Grade 5 MA 

Economically 

Disadvantaged 

-.267 .032 -.537 -8.319 .000 .570 1.753 

4 (Constant) -134.523 72.456  -1.857 .065   

Faculty Attendance -.003 .368 .000 -.007 .994 .858 1.165 

Faculty Higher Degree .105 .046 .116 2.277 .024 .915 1.093 

Faculty Mobility -.011 .137 -.004 -.081 .935 .962 1.039 

Student Attendance 2.320 .706 .204 3.285 .001 .619 1.616 

Student Disabilities -.280 .125 -.118 -2.233 .027 .856 1.168 

Grade 5 MA 

Economically 

Disadvantaged 

-.268 .032 -.538 -8.305 .000 .569 1.758 

Length of Instructional 

Time Total Minutes 
.013 .044 .015 .291 .772 .899 1.113 

a. Dependent Variable: Grade 5 MA Total Proficient 

 

Null Hypothesis 6: No statistically significant relationship exists between instructional time and 

the 2010-2011 NJASK 5 Mathematics scores when controlling for educator, student, and school 

variables. 

 The researcher retains the null hypothesis based on the interpretation and analysis of the 

data in this section.  The simultaneous multiple regression and the hierarchical regression 

demonstrated that total number of instructional minutes was not a significant predictor of the 

explained variance in a school’s fifth grade Mathematics performance on the 2011 NJASK.  

Conclusion 

 In conclusion, the null hypotheses for Grades 3-5 Language Arts and Grades 3-5 

Mathematics were retained.  The variable of interest, total number of instructional minutes, was 
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not a significant predictor of the explained variance in Grades 3-5 Language Arts and Grades 3-5 

Mathematics.   

The variables with statistical significance for Grade 3 Language Arts were percentage of 

economically disadvantaged students (p< .001), percentage of faculty with higher degrees (p< 

.005), and percentage of students with disabilities (p< .05).The variables with statistical 

significance for Grade 4 Language Arts were percentage of economically disadvantaged students 

(p< .001), percentage of faculty with higher degrees (p< .001), percentage of students with 

disabilities (p< .005), and percentage of student attendance (p< .05).  The variables with 

statistical significance for Grade 5 Language Arts were percentage of economically 

disadvantaged students (p< .001), percentage of faculty with higher degrees (p< .001), 

percentage of student attendance (p< .05), and percentage of students with disabilities (p< .05).   

The variables with statistical significance for Grade 3 Mathematics was percentage of 

economically disadvantaged students (p< .001).  The variables with statistical significance for 

Grade 4 Mathematics were percentage of economically disadvantaged students (p< .001), 

percentage of faculty with higher degrees (p< .05), and percentage of students with disabilities 

(p< .005).  The variables with statistical significance for Grade 5 Mathematics were percentage 

of economically disadvantaged students (p< .001), percentage of student attendance (p< .005), 

percentage of faculty with higher degrees (p< .05), and percentage of students with disabilities 

(p< .05).   

Further discussion regarding the variables of significance, as well as the variable of 

interest are addressed in Chapter V.  Implications concerning practice and policy are also 

discussed in Chapter V.  Additionally, potential areas for future research are recommended based 

on the findings of this study.  
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CHAPTER V 

CONCLUSIONS AND RECCOMENDATIONS 

Introduction 

Many people make the assumption that increasing instructional time will positively 

impact student achievement in the classroom.  As cited previously in Chapter II, Jami et al. 

(2012) found that increasing instructional time was only as powerful as the level of instruction 

students received during additional instructional time.  Time has been an ongoing topic in 

education for decades.   

The debate on the impact of extending the school day or increasing instructional time is 

at the epicenter of many arguments for increasing student achievement.  According to Miller 

(2014) from the Center for American Progress, in 2013, 33 states evaluated the concept of 

increasing instructional time.  This statistic demonstrates the need for policymakers and school 

officials to examine the data to ensure that data driven decisions are made for schools in New 

Jersey.  Districts believe that by increasing instructional time, there will be an increase in 

achievement.   

Since there was limited research previously conducted on the impact of extending 

instructional time at the elementary school level, it was my intention to analyze the influence of 

instructional time on student achievement on the 2011 Language Arts and Mathematics New 

Jersey Assessment of Skills and Knowledge (NJASK) for students in third, fourth, and fifth 

grade.  

Purpose  

The purpose of this study was to explore the strength and direction of the relationship 

between instructional time and the academic achievement of New Jersey elementary public 
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school students in Grades 3, 4, and 5 based on the data collected from the 2011 New Jersey State 

Report Card and New Jersey Assessment of Skills and Knowledge for Language Arts and 

Mathematics.  The study included variables related to student, staff, and school.  Student 

variables related to attendance, mobility, disabilities, Limited English Proficiency (LEP), and 

economically disadvantaged.  Staff variables included attendance, mobility, and credentials of 

faculty and administration.  School variables related to total enrollment, instructional time, and 

length of school day for students in Grades 3, 4, and 5.  Other research studies have focused on 

the impact of instructional time on student achievement in middle school and high school, but 

there is a lack of research and literature on the impact of increasing instructional time for 

students in third, fourth, and fifth grades in the K-5 setting.  This study adds to the current body 

of literature on the impact of instructional time in relation to student achievement. 

Organization of the Chapter 

This chapter focuses on a summary of the research findings including the research 

questions, null hypotheses, and findings.  Additionally, this chapter addresses recommendations 

for policy, practice, and future research.  

Summary of Findings 

This study provides evidentiary support regarding the influence of instructional time on 

student achievement in Language Arts and Mathematics in Grades 3-5 on the 2011 New Jersey 

Assessment of Skills and Knowledge (NJASK).  The overarching research question, subsidiary 

research questions, null hypotheses, and findings for each research question are listed below.   

The overarching research question for the study was the following: What is the influence 

of instructional minutes on the 2011 Grade 3, 4, and 5 Language Arts and Mathematics 
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proficiency percentages on the New Jersey Assessment of Skills and Knowledge scores 

controlling for educator, student, and school variables? 

Through statistical analysis using simultaneous multiple regressions, as well as 

hierarchical regressions, it was found that the amount of instructional time for a school did not 

have a statistically significant impact on student achievement on the 2011 New Jersey 

Assessment of Skills and Knowledge in Language Arts and Mathematics for students in third, 

fourth, and fifth grade.  No statistically significant relationship exists between instructional time 

and the 2010-2011 NJASK 3, NJASK 4, and NJASK 5 Language Arts and Mathematics scores 

when controlling for educator, student, and school variables.   

Subsidiary Research Question 1: What is the influence of instructional time on the 

aggregate percentage of students achieving Proficient and Advanced Proficient in Grade 3 on the 

standardized assessment in LAL measured by NJASK 3 for the 2010-2011 school year when 

controlling for educator, student, and school variables? 

Null Hypothesis 1: No statistically significant relationship exists between instructional 

time and the 2010-2011 NJASK 3 LAL scores when controlling for educator, student, and school 

variables. 

Findings for Research Question 1: The researcher retains the null hypothesis based on 

the interpretation and analysis of the data in Chapter IV.  The simultaneous multiple regression 

and the hierarchical regression demonstrated that total number of instructional minutes was not a 

significant predictor of the explained variance in a school’s third grade Language Arts 

performance on the 2011 NJASK.  

The first step in answering Research Question 1 was to run a simultaneous multiple 

regression to evaluate the significance of each variable.  The dependent/ outcome variable was 
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NJASK3 LAL.  The R square was .612, which indicates that 61.2% of the variance in the 

dependent variable can be predicted by the ten independent variables including faculty 

attendance, faculty mobility, faculty higher degree, student mobility, student attendance, student 

LEP, student disabilities, total enrollment, economically disadvantaged, and instructional time.  

The variables with statistical significance were percentage of economically disadvantaged 

students (p< .001), percentage of faculty with higher degrees (p< .005), and percentage of 

students with disabilities (p< .05).  The variable of interest, instructional time, was not 

statistically significant (β= -.010, p> .05). 

 The second simultaneous multiple regression included all variables except student 

mobility and student attendance due to potential multicollinearity issues.  The R square was .611, 

which means that approximately 61% of the variance can be explained by the variables included 

in the regression analysis.  The variables with statistical significance were percentage of 

economically disadvantaged students (p< .001), percentage of faculty with higher degrees (p< 

.005), and percentage of students with disabilities (p< .05).  The variable of interest, instructional 

time, was not statistically significant (β= -.004, p> .05). 

The third step in answering Research Question 1 was to run a hierarchical regression.  

For the hierarchical regression, the first model included the faculty variables related to 

attendance, mobility, and higher degree.  The second model added in the student variables 

related to disabilities and LEP.  The third model included the economically disadvantaged.  The 

fourth model included the variable of interest, which was the total number of instructional 

minutes during the school day.   

The best predictive model was Model 3.  The R square for Model 3 was .610, which 

means that 61% of the variance can be explained by Model 3.  Approximately 58% of the 
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variance of Model 3 can be explained by the predictor for economically disadvantaged students.  

The negative beta indicates that as the percentage of economically disadvantaged increases, the 

percentage of students Proficient on the New Jersey Assessment of Skills and Knowledge 

decreases (β= -.763, p< .001).  Approximately 2% of the variance of Model 3 can be explained 

by the predictor for faculty with a master’s or doctoral degree.  The positive beta indicates that as 

the percentage of faculty with higher degrees increases, the percentage of students Proficient on 

the New Jersey Assessment of Skills and Knowledge increases (β=.145, p< .005).  

Approximately 1% of the variance of Model 3 can be explained by the predictor for student 

disabilities.  The negative beta indicates that as the percentage of students with disabilities 

increases, the percentage of students who are Proficient on the New Jersey Assessment of Skills 

and Knowledge decreases (β= -.103, p< .05).  The variable of interest, instructional time, was not 

statistically significant (β= -.001, p> .05). 

Subsidiary Research Question 2: What is the influence of instructional time on the 

aggregate percentage of students achieving Proficient and Advanced Proficient in Grade 4 on the 

standardized assessment in LAL as measured by NJASK 4 for the 2010-2011 school year when 

controlling for educator, student, and school variables? 

Null Hypothesis 2: No statistically significant relationship exists between instructional 

time and the 2010-2011 NJASK 4 LAL scores when controlling for educator, student, and school 

variables. 

Findings for Research Question 2: The researcher retains the null hypothesis based on 

the interpretation and analysis of the data in Chapter IV.  The simultaneous multiple regression 

and the hierarchical regression demonstrated that the total number of instructional minutes was 
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not a significant predictor of the explained variance in a school’s fourth grade Language Arts 

performance on the 2011 NJASK. 

The first step in answering Research Question 2 was to run a simultaneous multiple 

regression to evaluate the significance of each variable.  The dependent/outcome variable was 

NJASK 4 LAL.  The R square was .692, which indicates that 69.2% of the variance of the 

dependent variable can be predicted by the ten independent variables including faculty 

attendance, faculty mobility, faculty higher degree, student mobility, student attendance, student 

LEP, student disabilities, total enrollment, economically disadvantaged, and instructional time.  

The variables with statistical significance were percentage of economically disadvantaged 

students (p< .001), percentage of faculty with higher degrees (p< .001), percentage of students 

with disabilities (p< .001), and percentage of student attendance (p< .05).  The variable of 

interest, instructional time, was not statistically significant (β= .009, p> .05). 

The second step in answering Research Question 2 was to run a hierarchical regression.  

The first model of the hierarchical regression included the faculty variables related to attendance, 

mobility, and higher degree.  The second model added in the student variables related to LEP, 

disabilities, attendance, and mobility. The third model included the economically disadvantaged.  

The fourth model included the variable of interest, which was the total number of instructional 

minutes during the school day.   

The best predictive model was Model 3.  The R square for Model 3 was .692, which 

means that 69% of the variance can be explained by Model 3.  Approximately 52% of the 

variance of Model 3 can be explained by the predictor for economically disadvantaged students.  

The negative beta indicates that as the percentage of economically disadvantaged increases, the 

percentage of students Proficient on the New Jersey Assessment of Skills and Knowledge 
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decreases (β= -.722, p< .001).  Approximately 2% of the variance of Model 3 can be explained 

by the predictor for faculty with a master’s or doctoral degree.  The positive beta indicates that as 

the percentage of faculty with higher degrees increases, the percentage of students Proficient on 

the New Jersey Assessment of Skills and Knowledge increases (β=.164, p< .001).  

Approximately 1% of the variance of Model 3 can be explained by the predictor for students 

with disabilities.  The negative beta indicates that as the percentage of students with disabilities 

increases, the percentage of students who are Proficient on the New Jersey Assessment of Skills 

and Knowledge decreases (β= -.135, p< .005).  Approximately 1% of the variance in Model 3 

can be explained by the predictor for student attendance.  The positive beta indicates that as the 

percentage of student attendance increases, the percentage of students who are Proficient on the 

New Jersey Assessment of Skills and Knowledge increases (β=.127, p< .05).  The variable of 

interest, instructional time, was not statistically significant (β= .013, p> .05). 

Subsidiary Research Question 3: What is the influence of instructional time on the 

aggregate percentage of students achieving Proficient and Advanced Proficient in Grade 5 on the 

standardized assessment in LAL as measured by NJASK 5 for the 2010-2011 school year when 

controlling for educator, student, and school variables? 

Null Hypothesis 3: No statistically significant relationship exists between instructional 

time and the 2010-2011 NJASK 5 LAL scores when controlling for educator, student, and school 

variables. 

Findings for Research Question 3: The researcher retains the null hypothesis based on 

the interpretation and analysis of the data in Chapter IV.  The simultaneous multiple regression 

and the hierarchical regression demonstrated that total number of instructional minutes was not a 
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significant predictor of the explained variance in a school’s fifth grade Language Arts 

performance on the 2011 NJASK. 

The first step in answering Research Question 3 was to run a simultaneous multiple 

regression to evaluate the significance of each variable.  The dependent/outcome variable was 

NJASK 5 LAL.  The R square was .706, which indicates that 70.6% of the variance in the 

dependent variable can be predicted by the ten independent variables including faculty 

attendance, faculty mobility, faculty higher degree, student mobility, student attendance, student 

LEP, student disabilities, total enrollment, economically disadvantaged, and instructional time.  

The variables with statistical significance were percentage of economically disadvantaged 

students (p< .001), percentage of faculty with higher degrees (p< .005), and percentage of 

students with disabilities (p< .05).  The variable of interest, instructional time, was not 

statistically significant (β= .018, p> .05). 

 The second step in answering Research Question 3 was to run a Hierarchical Regression.  

The first model of the hierarchical regression included the faculty variables related to mobility, 

higher degree, and attendance.  The second model added in the student variables related to LEP, 

disabilities, attendance, and mobility.  The third model included the economically disadvantaged.  

The fourth model included the variable of interest, which was the total number of instructional 

minutes during the school day.   

 The best predictive model was Model 3.  The R square for Model 3 was .705, which 

means that approximately 70% of the variance can be explained by Model 3.  Approximately 

63% of the variance of Model 3 can be explained by the predictor for economically 

disadvantaged students.  The negative beta indicates that as the percentage of economically 

disadvantaged increases, the percentage of students Proficient on the New Jersey Assessment of 
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Skills and Knowledge decreases (β= -.798, p< .001).  Approximately 1% of the variance of 

Model 3 can be explained by the predictor for faculty with a master’s or doctoral degree.  The 

positive beta indicates that as the percentage of faculty with higher degrees increases, the 

percentage of students Proficient on the New Jersey Assessment of Skills and Knowledge 

increases (β=.141, p< .001).  Approximately 1% of the variance of Model 3 can be explained by 

the predictor for student attendance.  The positive beta indicates that as the percentage of student 

attendance increases, the percentage of students who are Proficient on the New Jersey 

Assessment of Skills and Knowledge increases (β= .104, p< .05).  Approximately .7% of the 

variance in Model 3 can be explained by the predictor for students with disabilities.  The 

negative beta indicates that as the percentage of students with disabilities increases, the 

percentage of students who are Proficient on the New Jersey Assessment of Skills and 

Knowledge decreases (β= -.085, p< .05).  The variable of interest, instructional time, was not 

statistically significant (β= .023, p> .05). 

Table 59 

Significant Variables from the Hierarchical Regression Coefficients Table for LAL NJASK for 

Grades 3-5 

 

NJASK Assessment Significant Variable Significance (p) 

 

Standardized 

Beta (β) 

NJASK 3 LAL 

Percentage of economically 

disadvantaged students  

p< .001 
β= -.763 

Percentage of faculty with higher 

degrees 

p< .005 β= .145 

Percentage of students with 

disabilities 

p< .05 β= -.103 

NJASK 4 LAL 
Percentage of economically 

disadvantaged students 

p< .001 β= -.722 



141 
 

 
 

Percentage of faculty with higher 

degrees 

p< .001 β= .164 

Percentage of students with 

disabilities 

p< .005 β= -.135 

Percentage of student attendance p< .05 β= .127 

NJASK 5 LAL 

Percentage of economically 

disadvantaged students 

p< .001 β= -.798 

Percentage of faculty with higher 

degrees 

p< .001 β= .141 

Percentage of students with 

disabilities 

p< .05 β= -.085 

Percentage of student attendance p< .05 β= .104 

 

Subsidiary Research Question 4: What is the influence of instructional time on the 

aggregate percentage of students achieving Proficient and Advanced Proficient in Grade 3 on the 

standardized assessment in Mathematics as measured by NJASK 3 for the 2010-2011 school 

year when controlling for educator, student, and school variables? 

Null Hypothesis 4: No statistically significant relationship exists between instructional 

time and the 2010-2011 NJASK 3 Mathematics scores when controlling for educator, student, 

and school variables. 

Findings for Research Question 4: The researcher retains the null hypothesis based on 

the interpretation and analysis of the data in Chapter IV.  The simultaneous multiple regression 

and the hierarchical regression demonstrated that the total number of instructional minutes was 

not a significant predictor of the explained variance in a school’s third grade Mathematics 

performance on the 2011 NJASK.  

The first step in answering Research Question 4 was to run a simultaneous multiple 

regression to evaluate the significance of each variable.  The dependent/ outcome variable was 
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NJASK 3 Mathematics.  The R square was .222, which indicates that 22.2% of the variance in 

the dependent variable can be predicted by the ten independent variables including faculty 

attendance, faculty mobility, faculty higher degree, student mobility, student attendance, student 

LEP, student disabilities, total enrollment, economically disadvantaged, and instructional time.  

The variables with statistical significance were total school enrollment (p< .05) and percentage 

of economically disadvantaged (p< .001).  The variable of interest, instructional time, was not 

statistically significant (β= .050, p> .05). 

The second step in answering Research Question 4 was to run another simultaneous 

multiple regression which included all variables except student attendance and student mobility 

due to potential multicollinearity issues.  The R square was .218, which means that 

approximately 21.8% of the variance can be explained by the variables included in the regression 

analysis.  The variables with statistical significance were percentage of economically 

disadvantaged (p< .001) and total school enrollment (p< .05).  The variable of interest, 

instructional time, was not statistically significant (β= .049, p> .05).   

The third step in answering Research Question 4 was to run a hierarchical regression.  

The best predictive model was Model 3.  The R square for Model 3 was .194, which means that 

19% of the variance can be explained by Model 3.  Model 3 variables included faculty 

attendance, faculty higher degree, faculty mobility, student disabilities, student LEP, and 

economically disadvantaged students.  Approximately 17% of the variance of Model 3 can be 

explained by the predictor for economically disadvantaged students.  The negative beta indicates 

that as the percentage of economically disadvantaged increases, the percentage of students 

Proficient on the New Jersey Assessment of Skills and Knowledge decreases (β= -.423, p< .001).  

The variable of interest, instructional time, was not statistically significant (β= .069, p> .05). 
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Subsidiary Research Question 5: What is the influence of instructional time on the 

aggregate percentage of students achieving Proficient and Advanced Proficient in Grade 4 on the 

standardized assessment in Mathematics as measured by NJASK 4 for the 2010-2011 school 

year when controlling for educator, student, and school variables? 

Null Hypothesis 5: No statistically significant relationship exists between instructional 

time and the 2010-2011 NJASK 4 Mathematics scores when controlling for educator, student, 

and school variables. 

Findings for Research Question 5: The researcher retains the null hypothesis based on 

the interpretation and analysis of the data in Chapter IV.  The simultaneous multiple regression 

and the hierarchical regression demonstrated that the total number of instructional minutes was 

not a significant predictor of the explained variance in a school’s fourth grade Mathematics 

performance on the 2011 NJASK. 

The first step in answering Research Question 5 was to run a simultaneous multiple 

regression to evaluate the significance of each variable.  The dependent/outcome variable was 

NJASK4 Mathematics.  The R square was .442, which indicates that 44.2% of the variance in the 

dependent variable can be predicted by the ten independent variables including faculty 

attendance, faculty mobility, faculty higher degree, student mobility, student attendance, student 

LEP, student disabilities, total enrollment, economically disadvantaged, and instructional time.  

The variables with statistical significance were percentage of economically disadvantaged (p< 

.001), percentage of faculty with higher degrees (p< .05), and percentage of students with 

disabilities (p< .005).  The variable of interest, instructional time, was not statistically significant 

(β= .016, p> .05). 
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The second step in answering Research Question 5 was to run another simultaneous 

multiple regression which included all variables except student mobility and student LEP due to 

potential multicollinearity issues.  The R square was .439, which means that approximately 43% 

of the variance can be explained by the variables included in the regression analysis.  The 

variables with statistical significance were percentage of economically disadvantaged students 

(p< .001), percentage of faculty with higher degrees (p< .05), and percentage of students with 

disabilities (p< .005).  The variable of interest, instructional time, was not statistically significant 

(β= .016, p> .05). 

The third step in answering Research Question 5 was to run a hierarchical regression.  

The best predictive model was Model 3.  The R square for Model 3 was .437, which means that 

43% of the variance can be explained by Model 3.  Model 3 variables included faculty 

attendance, faculty higher degree, faculty mobility, students with disabilities, student attendance, 

and economically disadvantaged students.  Approximately 32% of the variance of Model 3 can 

be explained by the predictor for economically disadvantaged students.  The negative beta 

indicates that as the percentage of economically disadvantaged increases, the percentage of 

students Proficient on the New Jersey Assessment of Skills and Knowledge decreases (β= -.571, 

p< .001).  Approximately 2% of the variance of Model 3 can be explained by the predictor for 

students with disabilities.  The negative beta indicates that as the percentage of students with 

disabilities increases, the percentage of students who are Proficient on the New Jersey 

Assessment of Skills and Knowledge decreases (β= -.164, p< .005).  Approximately 1% of the 

variance of Model 3 can be explained by the predictor for faculty with a master’s or doctoral 

degree.  The positive beta indicates that as the percentage of faculty with higher degrees 

increases, the percentage of students Proficient on the New Jersey Assessment of Skills and 
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Knowledge increases (β=.127, p< .05).  The variable of interest, instructional time, was not 

statistically significant (β= .020, p> .05). 

Subsidiary Research Question 6: What is the influence of instructional time on the 

aggregate percentage of students achieving Proficient and Advanced Proficient in Grade 5 on the 

standardized assessment in Mathematics as measured by NJASK5 for 2010-2011 school year 

when controlling for educator, student, and school variables? 

Null Hypothesis 6: No statistically significant relationship exists between instructional 

time and the 2010-2011 NJASK 5 Mathematics scores when controlling for educator, student, 

and school variables. 

Findings for Research Question 6: The researcher retains the null hypothesis based on 

the interpretation and analysis of the data in Chapter IV.  The simultaneous multiple regression 

and the hierarchical regression demonstrated that total number of instructional minutes was not a 

significant predictor of the explained variance in a school’s fifth grade Mathematics performance 

on the 2011 NJASK.  

The first step in answering Research Question 6 was to run a simultaneous multiple 

regression to evaluate the significance of each variable.  The dependent/outcome variable was 

NJASK 5 Mathematics.  The R square was .493, which indicates that 49.3% of the variance in 

the dependent variable can be predicted by the ten independent variables including faculty 

mobility, faculty attendance, faculty higher degree, student attendance, student mobility, student 

LEP, students with disabilities, total enrollment, economically disadvantaged, and instructional 

time.  The variables with statistical significance were percentage of economically disadvantaged 

(p< .001), percentage of student attendance (p< .05), and percentage of students with disabilities 
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(p< .05).  The variable of interest, instructional time, was not statistically significant (β= .007, p> 

.05). 

The second step in answering Research Question 6 was to run another simultaneous 

multiple regression which included all variables except student mobility and student LEP due to 

potential multicollinearity issues.  The R square was .487, which means that approximately 48% 

of the variance can be explained by the variables included in the regression analysis.  The 

variables with statistical significance were percentage of economically disadvantaged students 

(p< .001), percentage of faculty with higher degrees (p< .05), percentage of student attendance 

(p< .005), and percentage of students with disabilities (p< .05).  The variable of interest, 

instructional time, was not statistically significant (β= .014, p> .05). 

The third step in answering Research Question 6 was to run a hierarchical regression.  

The best predictive model was Model 3.  The R square for Model 3 was .487, which means that 

48% of the variance can be explained by Model 3.  Model 3 variables included faculty 

attendance, faculty higher degree, faculty mobility, students with disabilities, student attendance, 

and economically disadvantaged students.  Approximately 28% of the variance of Model 3 can 

be explained by the predictor for economically disadvantaged students.  The negative beta 

indicates that as the percentage of economically disadvantaged increases, the percentage of 

students Proficient on the New Jersey Assessment of Skills and Knowledge decreases (β= -.537, 

p< .001).  Approximately 4% of the variance of Model 3 can be explained by the predictor for 

student attendance.  The positive beta indicates that as the percentage of student attendance 

increases, the percentage of students Proficient on the New Jersey Assessment of Skills and 

Knowledge increases (β= .207, p< .005).  Approximately 1% of the variance of Model 3 can be 

explained by the predictor for faculty with a master’s or doctoral degree.  The positive beta 
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indicates that as the percentage of faculty with higher degrees increases, the percentage of 

students proficient on the New Jersey Assessment of Skills and Knowledge increases (β=.116, 

p< .05).  Approximately 1% of the variance of Model 3 can be explained by the predictor for 

students with disabilities.  The negative beta indicates that as the percentage of students with 

disabilities increases, the percentage of students who are proficient on the New Jersey 

Assessment of Skills and Knowledge decreases (β= -.115, p< .05).  The variable of interest, 

instructional time, was not statistically significant (β= .015, p> .05). 

Table 60 

Significant Variables from the Hierarchical Regression Coefficients Table for Math NJASK for 

Grades 3-5 

 

NJASK Assessment Significant Variable Significance (p) 

 

Standardized 

Beta (β) 

NJASK 3 MATH 
Percentage of economically 

disadvantaged students  

p< .001 β= -.423 

NJASK 4 MATH 

Percentage of economically 

disadvantaged students 

p< .001 β= -.571 

Percentage of faculty with higher 

degrees 

p< .05 β= .127 

Percentage of students with 

disabilities 

p< .005 β= -.164 

NJASK 5 MATH 

Percentage of economically 

disadvantaged students 

p< .001 β= -.537 

Percentage of faculty with higher 

degrees 

p< .05 β= .116 

Percentage of students with 

disabilities 

p< .05 β= -.115 

Percentage of student attendance p< .005 β= .207 
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Discussion 

This study presents findings that demonstrate that the amount of instructional time was 

not a significant predictor of student achievement on the 2011 Language Arts and Mathematics 

New Jersey Assessment of Skills and Knowledge (NJASK) assessments for third, fourth, and 

fifth grade students.  The findings in this study align with other research which focused on the 

influence of the length of the school day on student achievement in elementary, middle, and high 

school.  The findings of deAngelis (2014), Sammarone (2014), and Plevier (2016) were 

consistent with the findings of this research regarding time.  deAngelis (2014), Sammarone 

(2014), and Plevier (2016) focused on the influence of the length of the school day and found the 

length of the school day had minimal influence on student achievement at the various levels.  

Konstantopoulos (2006) also found that length of school year did not have a statistically 

significant impact on standardized test scores.  Furthermore, Long (2014) asserted that when 

examining the PISA 2000 survey, the impact of instructional time on student learning was 

insignificant.   

Other researchers have identified instructional time to have a positive impact on student 

achievement (Farmer-Hinton et al., 2009).  According to Jez and Wassmer (2013), increasing 

instructional time in California public schools has a positive and statistically significant impact 

on student achievement (.0031, p < .01).  Harn et al. (2008) found that students receiving the 

additional hour of intensive instructional time had more significant growth from the fall to spring 

than students receiving the additional 30 minutes of instructional time per day.   

Although research exists on the potential benefits of increasing instructional time, there 

are also potential concerns regarding the concept of simply adding instructional minutes.  Patall 

et al. (2010) asserted that an increase in instructional time is only as beneficial as the instruction 
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students receive during that time.  Increased instructional time could lead to a misuse of the 

additional instructional minutes and negative impact on student motivation (Patall et al., 2010).  

When examining instructional time, it is necessary to evaluate the type and quality of instruction 

taking place rather than simply equating any form of additional instructional time with an 

increase in student achievement.  

Although instructional time was not a significant predictor in this study, there were other 

variables of significance (see Tables 59 and 60).  The variable that proved to be the most 

statistically significant for Grades 3, 4, and 5 on the Language Arts and Mathematics NJASK 

was economically disadvantaged students.  This study found the variable for economically 

disadvantaged to be a statistically significant predictor of student achievement on the 2011 

NJASK in Mathematics for Grade 3 (β= -.423, p< .001), Grade 4 (β= -.571, p< .001), and Grade 

5 (β= -.537, p< .001).  This study found the variable for economically disadvantaged to be a 

statistically significant predictor of student achievement on the 2011 NJASK in Language Arts 

for Grade 3 (β= -.763, p< .001), Grade 4 (β= -.722, p< .001), and Grade 5 (β= -.798, p< .001).   

These findings align with other research that has found that the socioeconomic status of 

students impacts student achievement (Demeris et al., 2007; Crowley, 2003; Alexander et al., 

2001).  The concept that SES is a significant predictor of student achievement has been studied 

countless times, but we, as educational leaders, must continue to evaluate programs and 

initiatives to provide support for students of low socio-economic status to increase student 

achievement and student success.  

When examining the data further, the results for the Language Arts and Mathematics 

research questions varied significantly.  For example, with regard to third grade, approximately 

61% of the variance could be explained by the model, whereas only 19% of the variance could 
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be explained by the model for Mathematics.  The trend that more of the variance could be 

explained for Language Arts than Mathematics achievement existed across all three grade levels 

in the study.  There are other factors that could potentially impact Mathematics achievement 

more than Language Arts achievement.  According to Ottmar et al. (2015), teachers who utilized 

highly effective Mathematics teaching strategies had increased student achievement on the 

Mathematics assessment (effect size= .21, p < .05).  Therefore, the instructional strategies 

utilized by a teacher may impact student achievement. Additionally, the Mathematics program 

and curriculum utilized by a district could potentially have a significant impact on student 

achievement in Mathematics.  To develop a model that accounted for more of the variance in 

Mathematics achievement, it may be beneficial to examine other variables including 

Mathematics program and curriculum.   

Another variable that proved to be statistically significant for Grades 3, 4, and 5 on the 

Language Arts section and Grades 4 and 5 on the Mathematics NJASK was the percentage of 

staff with a higher degree.  This study found the variable for faculty with a higher degree to be a 

statistically significant predictor of student achievement on the 2011 NJASK in Mathematics for 

Grade 4 (β= .127, p< .05) and grade 5 (β= .116, p< .05).  This study found the variable for 

faculty with a higher degree to be a statistically significant predictor of student achievement on 

the 2011 NJASK in Language Arts for Grade 3 (β= .145, p< .005), Grade 4 (β= .164, p< .001), 

and Grade 5 (β= .141, p< .001).  In all cases the standardized beta was positive, which 

demonstrates as the percentage of faculty with a higher degree increases, student achievement 

also increases.  These findings align with other research which identifies the positive impact of 

strong teacher knowledge and effectiveness on student achievement (Heck, 2007; Heck, 2008).   
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As educational leaders, continuously providing opportunities for professional 

development and graduate level education has the potential to positively impact student 

achievement as identified in this study.  Teachers who utilize a plethora of research-based 

strategies are able to modify their instruction to meet the needs of individual students in their 

classrooms.  Furthermore, educational leaders and educators must collaborate to evaluate the 

needs of students from economically disadvantaged homes to provide supports to close the 

achievement gap.   

Recommendations for Policy and Practice 

 The findings from this research study provide policymakers with critical information 

regarding extending the amount of instructional time in schools.  The findings from this study do 

not demonstrate that instructional time influenced student achievement.  As cited by Patall et al.  

(2010) in Chapter II, extending the school day is not the only intervention that would be required 

to improve student achievement.  Therefore, in order for policymakers to effectively actuate 

change, it would be necessary to examine some of the other variables that were significant 

predictors of student achievement.   

 According to the findings in this study, examining potential programs and interventions 

for economically disadvantaged students would likely have a more significant impact on student 

achievement than instructional time.  Ready (2010) found that students with low socioeconomic 

status who have opportunities to attend better schools potentially benefit more than students with 

average to high socioeconomic status who attend the same school.  Additionally, Demeris et al. 

(2007) found that the socioeconomic status of students impacts student achievement.  Based on 

the findings of Ready and Demeris, I find it to be more imperative to evaluate the programs that 

exist for low SES students.   
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Certain programs already exist to support economically disadvantaged students.  The 

Wallace Foundation evaluated after school programs and determined that programs must 

have specific features to increase effectiveness.  Kauh (2011), a researcher from The 

Wallace Foundation, explained that the afterschool program must provide professional 

development and training to offer opportunities for staff to learn and develop necessary 

skills related to the developmental needs of the students.  The program must be located in an 

area that is easily accessible for all participants (Kauh, 2011).  Last, the activities selected 

for the program must encourage students to grow academically through enriching tasks 

(Kauh, 2011).  Simply creating afterschool programs could potentially fall short, which is 

the reason Kauh emphasizes the importance of judiciously developing those programs.  One 

afterschool program that met Kauh’s required features of afterschool programs was the 

Lighthouse Program developed by the Chicago Public Schools to provide struggling 

students with additional Language Arts and Mathematics instruction (Farmer-Hinton, Sass, 

and Schroeder, 2009).  Policymakers should assess the needs of the economically 

disadvantaged school districts to determine the most effective methods of providing support 

to economically disadvantaged students and school districts to potentially increase student 

achievement.   

Additionally, policymakers should evaluate the fiscal and academic supports currently 

available for educators who would plan to attend graduate school.  This study identified the 

percentage of faculty with higher degrees to have a positive relationship with student 

achievement.  These data align with the other research which identifies the positive impact of 

strong teacher knowledge and effectiveness on student achievement (Heck, 2007; Heck, 2008; 

Ottmar, Rimm-Kaufman, Larsen, and Berry, 2015).  Consequently, encouraging educators to 
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continue their educations has the potential to impact student achievement more than instructional 

time. 

 It would be prudent for policymakers to examine all statistically significant predictors of 

student achievement prior to making decisions related to increasing instructional time.  It should 

not be assumed that increasing instructional time will have a positive relationship with student 

achievement, as the findings in this study indicate that instructional time was not a statistically 

significant predictor of student achievement for students in third, fourth, and fifth grade on the 

2011 New Jersey Assessment of Skills and Knowledge in Language Arts and Mathematics. 

 The researcher has recommendations for educational practice based on the data that were 

collected and analyzed through this study.  Prior to increasing instructional time, schools should 

evaluate the programs and supports in place to support the economically disadvantaged students 

in their schools.  Since the percentage of economically disadvantaged students was the most 

statistically significant predictor of student achievement across third, fourth, and fifth grade in 

Language Arts and Mathematics on the 2011 NJASK, it would be prudent for policymakers, 

school officials, educational leaders, and educators to examine all possibilities to provide the 

most effective resources to support economically disadvantaged students, in turn potentially 

closing the achievement gap.  

Recommendations for Future Research 

Based on the findings that the percentage of economically disadvantaged was a 

statistically significant predictor of student achievement on the 2011 NJASK 3, NJASK 4, 

and NJASK 5 for Language Arts and Mathematics, as well as attendance, further research 

should be conducted on the impact of SES and attendance on student achievement in 

Language Arts and Mathematics.  Ready (2010) explained that economically disadvantaged 
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students who attend school on a regular basis have more significant gains.  More 

specifically, researchers may want to examine the potential influence on various programs 

to support economically disadvantaged related to increasing instructional time.  Since 

economically disadvantaged was consistently the most significant predictor of student 

achievement in this study with all District Factor Groups included, researchers could 

conduct a study that investigates how schools perform across their peer groups, as defined 

by the state of New Jersey, when accounting for instructional time. 

The researcher in this study found there to be a lack of specific data on the number 

of instructional minutes dedicated to Language Arts and Mathematics instruction, 

respectively.  Future research could be conducted on the breakdown of instructional minutes 

to evaluate the actual number of instructional minutes allotted for each content area.  

According to Phelps et al. (2012), when examining the average instructional time, students 

receive approximately 80 minutes of instruction a day in Language Arts and 45 minutes of 

instruction in Mathematics.  Furthermore, researchers may want to examine the quality of 

the instruction during increased instructional time.  An increase in instructional time is only 

as powerful as the level of instruction students are receiving during additional instructional 

time (Long, 2014; Jami et al., 2012).  Additionally, the researcher found there to be an 

increase in the explained variance for Mathematics instruction between third and fourth 

grade.  Future researchers may conduct a study that explores potential reasons for the 

significant shift in the explained variance in Mathematics performance from 22% in Grade 3 

to over 43% in Grade 4.   

Last, graduate level education of faculty was a significant predictor of student 

achievement in the NJASK 4 and NJASK 5 in Language Arts and Mathematics.  Future research 
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could be completed on the impact of various higher level degrees (i.e., M.A., M.S., Ed.S., Ph.D., 

or Ed.D.) on student performance by specifically examining the type of degree and student 

achievement.  Researchers have found that high quality educators significantly impact student 

achievement (Heck 2007, 2008; Ottmar, Rimm-Kaufman, Larsen, & Berry, 2015).   

 Since graduate level education has proved to have an impact on student achievement, further 

research could be conducted on the potential impact of high quality professional development on 

student achievement.   

Conclusion 

 Instructional time is an educational topic that will continue to require additional research 

to determine whether or not it will increase student achievement, as the findings are inconsistent.  

Policymakers and educational leaders should examine the research and make informed decisions 

about policies and programs in schools.  The ultimate goal is to provide every student in our 

schools with the most effective programs and supports to ensure that all students have the tools 

to be successful in our world.  
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