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Due: August 4, 2010 10 PM 

Total:  46 points 
 

 

 

1. (15 points) Suppose a researcher is interested in whether teacher professional 

development in hours (the predictor) is related (or can predict) student achievement (the 

outcome). Suppose that the covariance between the two variables is 45 and the standard 

deviations of professional development hours and achievement are 6 and 15 respectively. 

 

a. (2 points) Compute the correlation coefficient.  
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b. (2 points) Compute the regression coefficient (slope). Interpret the slope.  
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rb  ;   For a one point increase in professional 

development hours, there is a 4/5 increase in student achievement. 
 

c. (2 points) If the mean of professional development hours is 10 and the mean of 

achievement is 50 what is the intercept?  
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d. (2 points) Compute and interpret the coefficient of determination.  
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=R  ;   25% of the variance in student achievement is explained 

by professional development hours. 
 

e. (2 points) Suppose the F test is 9? Is it significant (assume sample size is 1002)? 

Explain what the F test indicates. 

 

Yes, the F-test is significant and it indicates whether or not the slope is 

significant. 
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b = r *(SDy/SDx)=0.5*(15/6)=1.25. A one hour increase in teacher PD corresponds to an increase of 1.25 points in the achievement scale. - 2 points

I won't take points off for incorrect calculations below as long as the formula is correct
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g. (5 points) What is the t test of the slope (hours of professional development)? What is 

the standard error of the slope? Is the slope significant? What do you conclude about 

hours of professional development and achievement? What are the implications for 

policy makers?   
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The slope is significant since 96.13 ,2 =>= dftt α .  I would conclude that there 

is an association between professional development hours and student 

achievement.  The implications for policy makers are that an increase in 

professional development hours leads to increased student achievement. 
 

2. (21 points) Some researchers have argued that there is an important association 

between student achievement in mathematics and hours of computer use in school.  The 

following Table summarizes the relationship between student achievement in 

mathematics and hours of computer use for a sample of 1002 elementary school students.  

                                                                               

Predictor    Coefficient SE   
SE

b
t =     p-value 

                                                                               

Constant    30  15 4.0
15

6
==t   689.0=p  

Hours of Computer Use    6    2 0.3
2

6
==t   003.0=p  

                                                                               

 

a. (2 points) What is the null hypothesis for the slope? What is the alternative or research 

hypothesis for the slope?  

 

 The null hypothesis is that there is no association between hours of computer  

 use and achievement in math.  The alternative hypothesis is that there is an  

            association between hours of computer use and achievement in math. 
 

b. (2 points) What is the regression equation?  

 

 XY 630 +=  

 

c. (2 points) What are the predicted values and residuals for the following students?  

 

Student    Achievement      Hours     Predicted ii bxay +=ˆ    Residual iii yye ˆ−=  

    1  300          40 270)40(630ˆ
1 =+=y  302703001 =−=e  

    2  200          30 210)30(630ˆ
2 =+=y  102102002 −=−=e  

    3  150          20 150)20(630ˆ
3 =+=y   01501503 =−=e  
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T = sqrt(9) = 3; SE(b) = b / t = 1.25 / 3 = 0.417
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d. (5 points) Compute the t values in the above Table. Is the slope (regression coefficient) 

statistically significant? What are the p values associated with the t values observed (use 

excel or statable to compute the p values and assume a two tailed test)? What are the df 

for the t tests? What is the value of the F test in an ANOVA Table? What are the df of the 

F test? What information does the F test provide? Explain and discuss. 

 

Yes, the slope is statistically significant.  I used excel to find the p-values.  

The degrees of freedom for the t-test are 2−= ndf .   In an ANOVA Table, 

Ft =2 .  The degrees of freedom for the F-test are 11 =df  and 22 −= ndf .   

The value of the F-test indicates whether or not the slope is significant.  We 

reject the null if αFF >  and conclude that there is a significant slope, that is, 

that there is an association between the dependent and independent 

variables. 
 

e. (2 points) Given the value of the F test, which of the following is an accurate 

representation and why?  

 

1. SSreg < error variance  

2. SSreg > error variance  
SSE

SSreg
F ~  is greater than 1 so the numerator is greater.   

3. SSreg = error variance.  

 

f. (2 points) Compute the 95% confidence interval for the slope. Is the slope significant? 

What are the smallest and largest bound for the slope? (assume n=1002). How is that 

result related to the t test for the slope?   

 

95% CI for the slope: ( ) ( ) 96.36296.161000,025.0 ±=±=± bstb  so, the lower 

bound is 2.08 and the upper bound is 9.92.   Given that 0 does not fall within 

these limits, we would reject the null that b is from a population in which 

0=β .  Thus, the slope is significant. 

 

g. (4 points) Interpret the constant and the slope in the above Table. Given the results 

reported in the above Table what is the substantive conclusion? Is the association 

between computer use and achievement important? What are the implications for policy 

makers?   

 

With no computer use, student achievement would be 30.  For a one hour 

increase in computer use, achievement would increase by 6.  There is an 

association between computer use and achievement which is significant.  

Policy makers should be aware that and increase in computer use will lead to 

increased student achievement. 
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3. (4 points). Data analysis using SPSS. Use the self efficacy dataset to compute the 

correlation between self efficacy in mathematics and mathematics performance. Is the 

correlation significant? What do you conclude? Now compute the correlations among self 

efficacy, math anxiety and math performance. Are they significant? Discuss the results.  

 

a) Yes, the correlation is significant at the 0.01 level (two-tailed) and I conclude 

that there is a positive relationship between self efficacy in mathematics and 

mathematics performance.  That is, as one increases, we expect the other to 

increase as well.   

b) Yes, the correlations are significant at the 0.01 level (two-tailed).  I conclude 

that there is a negative correlation between math anxiety and self efficacy as 

well as a negative correlation between math anxiety and mathematics 

performance.  That is, as one increases, we expect the other to decrease.   
 

4. (6 points). Data analysis using SPSS. Use the self efficacy dataset to predict math 

performance using self efficacy. Interpret the R square. Is the regression coefficient 

(slope) significant? Interpret the slope and discuss the result.  

 

Now compute the gender gap in math performance. Use gender (variable female) as 

predictor and math performance as the outcome. Interpret the slope and the constant. Is 

the slope significant? What do you conclude?  

 

a) 287.02 =R ;  28.7% of the variance in math performance is explained by self 

efficacy.  The regression coefficient (slope) is significant with 000.0=p  .  The 

slope is 0.185 and a one unit increase in self efficacy will result in a 0.185 

increase in math performance. 

b) The slope is 0.44 and the constant is 11.04.  Since the predictor is binary, the 

slope is the mean difference between the two groups—females and males.  

The constant, 11.04, is the mean math performance for males (coded 0).  The 

mean for females (coded 1) is the sum of the slope and the constant, 11.48.  

The slope is not significant and I conclude that gender (specifically female) is 

not a good predictor of math performance.   
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3. a)  

 

Correlations 

 SELF 

EFFICACY 

MATH 

PERFORMANC

E 

SELF EFFICACY Pearson Correlation 1 .536
**
 

Sig. (2-tailed)  .000 

N 100 100 

MATH PERFORMANCE Pearson Correlation .536
**
 1 

Sig. (2-tailed) .000  

N 100 100 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

 

 

3. b)  
 

Correlations 

 SELF 

EFFICACY 

MATH 

ANXIETY 

MATH 

PERFORMANC

E 

SELF EFFICACY Pearson Correlation 1 -.577
**
 .536

**
 

Sig. (2-tailed)  .000 .000 

N 100 100 100 

MATH ANXIETY Pearson Correlation -.577
**
 1 -.504

**
 

Sig. (2-tailed) .000  .000 

N 100 100 100 

MATH PERFORMANCE Pearson Correlation .536
**
 -.504

**
 1 

Sig. (2-tailed) .000 .000  

N 100 100 100 

**. Correlation is significant at the 0.01 level (2-tailed). 
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4. a)  

 

Descriptive Statistics 

 Mean Std. Deviation N 

MATH PERFORMANCE 11.37 3.492 100 

SELF EFFICACY 76.55 10.094 100 

 

 

Correlations 

 

MATH 

PERFORMANC

E 

SELF 

EFFICACY 

Pearson Correlation MATH PERFORMANCE 1.000 .536 

SELF EFFICACY .536 1.000 

Sig. (1-tailed) MATH PERFORMANCE . .000 

SELF EFFICACY .000 . 

N MATH PERFORMANCE 100 100 

SELF EFFICACY 100 100 

 

 

Variables Entered/Removed
b
 

Model Variables 

Entered 

Variables 

Removed Method 

1 SELF 

EFFICACY
a
 

. Enter 

a. All requested variables entered. 

b. Dependent Variable: MATH PERFORMANCE 
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Model Summary 

Model 

R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .536
a
 .287 .280 2.963 

a. Predictors: (Constant), SELF EFFICACY 

 

 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 346.924 1 346.924 39.515 .000
a
 

Residual 860.386 98 8.779   

Total 1207.310 99    

a. Predictors: (Constant), SELF EFFICACY 

b. Dependent Variable: MATH PERFORMANCE 

 

 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -2.827 2.278  -1.241 .218 

SELF EFFICACY .185 .030 .536 6.286 .000 

a. Dependent Variable: MATH PERFORMANCE 
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4. b)  

 

Descriptive Statistics 

 Mean Std. Deviation N 

MATH PERFORMANCE 11.37 3.492 100 

STUDENT GENDER IS 

FEMALE 

.75 .435 100 

 

Correlations 

 

MATH 

PERFORMANC

E 

STUDENT 

GENDER IS 

FEMALE 

Pearson Correlation MATH PERFORMANCE 1.000 .055 

STUDENT GENDER IS 

FEMALE 

.055 1.000 

Sig. (1-tailed) MATH PERFORMANCE . .294 

STUDENT GENDER IS 

FEMALE 

.294 . 

N MATH PERFORMANCE 100 100 

STUDENT GENDER IS 

FEMALE 

100 100 

 

Variables Entered/Removed
b
 

Model Variables 

Entered 

Variables 

Removed Method 

1 STUDENT 

GENDER IS 

FEMALE
a
 

. Enter 

a. All requested variables entered. 

b. Dependent Variable: MATH PERFORMANCE 
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Model Summary 

Model 

R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .055
a
 .003 -.007 3.505 

a. Predictors: (Constant), STUDENT GENDER IS FEMALE 

 

 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3.630 1 3.630 .296 .588
a
 

Residual 1203.680 98 12.282   

Total 1207.310 99    

a. Predictors: (Constant), STUDENT GENDER IS FEMALE 

b. Dependent Variable: MATH PERFORMANCE 

 

 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 11.040 .701  15.751 .000 

STUDENT GENDER IS 

FEMALE 

.440 .809 .055 .544 .588 

a. Dependent Variable: MATH PERFORMANCE 

 

 


