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Problem 1
Multiple regression analysis was performed to determine how well a linear combination of age, cholesterol level and weight predicted systolic blood pressure.  Preliminary data screening revealed that the systolic blood pressure scores were positively skewed (skewness = 1.513); however, the age, cholesterol and weight scores were normally distributed.  Furthermore, examination of scatter-plots revealed that there were linear trends between the criterion, i.e., systolic blood pressure, and the predictors, i.e., age, cholesterol level and weight.  Means and standard deviations are presented in Table 1, below.

Table 1

Means and Standard Deviations for Systolic Blood Pressure, Age, Cholesterol Level and Weight

-------------------------------------------------------------------------------------------------------------------------------

					N		Mean		SD


Systolic Blood Pressure		200		121.64		16.702
Age					200		42.56		11.650
Cholesterol Level			200		285.11		65.041
Weight					200		165.19		24.935
-------------------------------------------------------------------------------------------------------------------------------
Zero-order correlation between systolic blood pressure and age was weak to moderate, but statistically significant.  The correlations between systolic blood pressure and the predictor variables cholesterol and weight were weak, but statistically significant.  There was also a weak to moderate, but statistically significant, inter-correlation between the predictor variables age and cholesterol, which indicates some degree of multicollinearity.  See Table 2, below, for details.

Table 2
Zero-Order Correlations Between Systolic Blood Pressure, Age, Cholesterol Level and Weight
-------------------------------------------------------------------------------------------------------------------------------
					Age		Cholesterol		Weight
-------------------------------------------------------------------------------------------------------------------------------
Systolic Blood Pressure		.436*		    0.232*		  0.186*
Age							    0.411*		  0.057
Cholesterol Level								  0.041
Weight
-------------------------------------------------------------------------------------------------------------------------------
* indicates statistically significant r, p < 0.05

For the overall multiple regression to predict systolic blood pressure from age, cholesterol level and weight, R = 0.468 and R Square = 0.219.  That is, when age, cholesterol and weight were all used as predictors, about 22% of the variance in systolic blood pressure could be predicted.  The overall regression was statistically significant.  Results for the multiple regression analysis are outlined in Table 3, below.

Table 3
Regression Analysis of a Linear Combination of Age, Cholesterol Level and Weight as a Predictor of Systolic Blood Pressure
-------------------------------------------------------------------------------------------------------------------------------
			b	SE		Beta		t		p		Partial
												Correlation
-------------------------------------------------------------------------------------------------------------------------------
Intercept	    74.862	8.493				8.814		.000		
Age		        .576	.099		.401		5.792		.000		.382
Cholesterol	        .016	.018		.061		.877		.382		.062
Weight		        .108	.042		.161		2.548		.012		.179
-------------------------------------------------------------------------------------------------------------------------------
R Square = .219, SE = 14.872, F(3,196) = 18.321, p = .000.
-------------------------------------------------------------------------
Age was significantly predictive of blood pressure when the variables cholesterol and weight were statistically controlled: t(196) = 5.792, p = .000.  The positive slope for age as a predictor of systolic blood pressure indicated that there was about a .6-mmHg increase in systolic blood pressure for each 1-year increase in age, controlling for cholesterol level and weight.  The partial correlation between systolic blood pressure and age was 0.382; thus the squared partial correlation that estimated how much variance in systolic blood pressure was uniquely predictable from age was 0.146, i.e., about 15% of the variance in systolic blood pressure was uniquely predictable from age (when cholesterol and weight were statistically controlled).
Weight was also significantly predictive of systolic blood pressure when the variables age and cholesterol were statistically controlled: t(196) = 2.548, p = .012.  The slope to predict systolic blood pressure from weight was approximately b = +.108; in other words, there was a 0.1 point (mmHg) increase in blood pressure for each 1-lb increase in body weight.  The partial correlation between systolic blood pressure and weight was 0.179; thus the squared partial correlation that estimated how much variance in systolic blood pressure was uniquely predictable from weight was 0.032, i.e., about 3% if the variance in systolic blood pressure was uniquely predictable from weight (when age and cholesterol were statistically controlled).
Cholesterol was not a significant predictor of systolic blood pressure when the variables age and weight were statistically controlled: t(196) = 0.877, p = 0.382.
In summary, therefore, although the original zero-order correlation revealed statistically significant correlations between systolic blood pressure and each of the predictors, the regression analysis revealed that age and weight were significant predictors of systolic blood pressure, whereas cholesterol level was not.  This may be due to multi-collinearity, i.e., the weak to moderate correlation between the predictor variables age and cholesterol. 
The full predictive equation is as follows:
Systolic blood pressure = 74.862 + (0.576 x Age) + (0.016 x Cholesterol Level) + (0.108 x Weight).
Using this equation, about 22% of variance in systolic blood pressure can be predicted.


Question 2
Multiple regression analysis was performed to determine how well a linear combination of instrumental orientation, parental encouragement, motivational intensity, integrative index, anxiety levels, evaluation of English teachers, and evaluation of English classes predicted attitudes toward the learning of English among freshman Hispanic students enrolled in an English composition class at a university in Puerto Rico.
The mean age of the 2008 students who completed the questionnaires was 17.99.  Of these 2008 students, 1014 (or 50.5%) were male and 990 (or 49.3%) were female, with 4 missing.  661 (or 32.9%) had attended only private schools prior to college, 943 (or 47.0%) had attended only public schools, whereas 380 (or 18.9%) had attended both public and private schools, with 24 (or 1.2%) missing.  Regarding ethnicity, 491 (or 24.5%) participants identified as American, 1475 (or 73.5%) as Puerto Rican, and 31 (or 1.5%) as other, with 11 (or 0.5%) missing.  Furthermore, participants were also grouped according to ability, based on their College Entrance Examination Board scores.  380 (or 18.9%) were classified as low ability, 1231 (or 61.3%) as medium ability, and 388 (or 19.3%) as high ability, with 9 (or 0.4%) missing.
Although the total N for this sample was 2008, the cases with missing data on at least one variable were dropped; thus, for this analysis N = 1506.  Preliminary data screening revealed that scores were normally distributed, with the exception of the following: first, the age of participants was positively skewed (skewness = 1.620), which is consistent with a college freshman student population; second, the variables attitude toward learning English and instrumental orientation, were both negatively skewed (skewness = -1.049 and -1.7230, respectively), which is also consistent with a population of college students who have chosen to study English as a second language.  Examination of scatter-plots revealed that there were linear trends between the criterion, i.e., attitude toward learning English and the seven predictors, i.e., instrumental orientation, parental encouragement, motivational intensity, integrative index, anxiety levels, evaluation of English teachers, and evaluation of English classes.  Standardized Residual values ranged from -5.134 to 2.556 (i.e., > +/- 1.96) and Centered Leverage values ranged from .000 to .028 (3(k+1)/N = .016); however, all the Cook’s Distance values ranged from .000 to .04819, indicating that none of the cases have unusual influence on the model.
Means and standard deviations are outlined in Table 1, below.
Table 1
Means and Standard Deviations of Criterion and Predictor Variables (N = 1506)
-----------------------------------------------------------------------------------------------------------------
Mean		SD		
-----------------------------------------------------------------------------------------------------------------
Attitude Toward Learning English			57.20		9.201
Instrumental Orientation				24.40		3.593
Parental encouragement				48.24		13.645
Motivational Intensity 				22.90		3.374
Integrative Index					172.25		26.338
Anxiety Level in Using English			42.58		19.126
Evaluation of English Teachers			117.36		25.880
Evaluation of English Classes				110.32		24.255
----------------------------------------------------------------------------------------------------------------

Zero-order correlations between the criterion variable, attitude toward learning English, and each of the predictor variables was weak to moderate and statistically significant.  There were also weak to moderate, but statistically significant, inter-correlations between predictor variables.  This may indicate some degree of multi-collinearity, particularly between evaluation of English classes and English teachers (r = .773).  See Table 2 below.

Table 2
Zero Order Correlations
-------------------------------------------------------------------------------------------------------------------------------
						2	    3	      4	         5		  6	      7	        8
------------------------------------------------------------------------------------------------------------------------------
1. Attitude Toward Learning English		.390*	  .334*	    .508*      .533*        .225*     .259*      .322*
2. Instrumental Orientation		 		.337*	    .189*       .484*       -.039      .077*      .099*
3. Parental encouragement					      .296*     .446*       -.072*     .147*     .158*
4. Motivational Intensity 						        .359*        .267*      .250*    .316*
5. Integrative Index									-.026        .218*    .231*
6. Anxiety Level in Using English								    .162*    .233*
7. Evaluation of English Teachers									     .773*
8. Evaluation of English Classes		
-------------------------------------------------------------------------------------------------------------------------------
* indicates statistical significance, p < .005
------------------------------------------------------------
When standard multiple regression was performed, i.e., when all predictor variables were entered in one step, the overall regression was statistically significant (p = .000), R = .674 and R Square = .454, i.e., about 45.4% of the variance in attitude toward learning English could be predicted from a linear combination of all seven predictors.  Results for this standard multiple regression are summarized in Table 3, below.

Table 3
Standard Regression Analysis to Predict Attitude Toward Learning English From Instrumental Orientation, Parental Encouragement, Motivational Intensity, Integrative Index, Anxiety Levels, Evaluation of English Teachers, and Evaluation of English Classes
-------------------------------------------------------------------------------------------------------------------------------
				b	  SE		Beta		t		p		Partial
												        Correlation
-------------------------------------------------------------------------------------------------------------------------------
Constant			1.867	   1.669			1.119		.264	
Instrumental Orientation	.424	    .057		.166		7.497		.000		.190
Parental encouragement	.034	     .015	.051		2.312		.021		.060
Motivational Intensity 	.760	      .061	.279		12.548		.000		.308
Integrative Index		.108	      .008	.310		12.771		.000		.313
Anxiety Level 			.069	      .010	.144		7.019		.000		.178
Evaluation of teachers		-.002	      ..011	-.005		-.162		.871		-.004
Evaluation of Classes		.041	      .012	.108		3.487		.001		.090

-------------------------------------------------------------------------------------------------------------------------------
R Square = .454, SE = 6.813, F(7, 1498) = 178.143, p = .000.
-------------------------------------------------------------------------
To assess the contribution of individual predictors, the t ratios for the individual regression coefficients were examined.  Of the seven predictors, only Evaluation of Teachers was not significantly predictive of attitude toward learning English.  The six significant predictors were positively related to attitude, i.e., higher scores in each of the predictor variables predicted higher scores on attitude.  
Multiple regression was then performed using the forward selection method with the p-to-enter criterion value set at p = .05.  This resulted in the following order of entry: step 1, integrative index; step 2, motivational intensity; step 3, instrumental orientation; step 4, anxiety level; step 5, evaluation of English classes; step 6, parental encouragement.  Evaluation of English teachers did not enter the equation.
To assess the statistical significance of the contributors of individual predictors, the F ratio for R Square increment was examined for each variable in the step when it first entered the analysis.  In step 1, integrative index was entered; it produced an R Square increment of .284, F (1,1504) = 597.12, p = .000.  In step 2, motivational intensity was entered; it produced an R Square increment of .115, F(1,1503) = 287.23,   p = .000.  In step 3, instrumental orientation was entered; it produced an R Square increment of .021, F(1,1502) = 54.35, p = .000.  In step 4, anxiety level was entered; it produced an R Square increment of .023, F(1,1501) = 60.77, p = .000.  In step 5, evaluation of English classes was entered; it produced an R Square increment of .010, F(1,1500) = 26.68, p = .000.  In step 6, parental encouragement was entered; it produced an R Square increment of .002, F(1,1499) = 5.33, p = .021.  Results for the forward selection multiple regression analysis, using the six most significant predictors as outlined above, are summarized in Table 4, below.  Note that the R Square for this model is still 0.454, i.e., about 45.4% of the variance in attitude toward learning English could be predicted from a linear combination of the six most significant predictors.

Table 4
Forward Elimination Regression Analysis to Predict Attitude Toward Learning English From Instrumental Orientation, Parental Encouragement, Motivational Intensity, Integrative Index, Anxiety Levels, and Evaluation of English Classes
-------------------------------------------------------------------------------------------------------------------------------
				b	  SE		Beta		t		p		Partial
												        Correlation
-------------------------------------------------------------------------------------------------------------------------------
Constant			1.825	1.649				1.107		.268
Integrative Index		.108	.008		.310		12.788		.000		.314
Motivational Intensity		.760	.061		.279		12.554		.000		.308
Instrumental Orientation	.424	.057		.166		7.510		.000		.190
Anxiety Level			.069	.010		.144		7.026		.000		.134
Evaluation of Classes		.040	.008		.104		5.052		.000		.096
Parental Encouragement	.034	.015		.051		2.310		.021		.044
-------------------------------------------------------------------------------------------------------------------------------
R Square = .454, SE = 6.811, F(6, 1499) = 207.964, p = .000.
-------------------------------------------------------------------------

From the above analysis, it is evident that the predictor variable parental encouragement, entered in step 6, increased the R Square by only .002.  Furthermore, although statistically significant (p = .021), it is less significant than the other five predictors.  Thus, the best regression model for predicting attitude toward learning English need not include the predictor parental encouragement.  Results for the forward elimination regression analysis, using only the five most significant predictors, are outlined in Table 5, below.  Note that the R Square for this model is 0.452, i.e., about 45.2% of the variance in attitude toward learning English could be predicted from a linear combination of the five most significant predictors.


Table 5
Forward Elimination Regression Analysis to Predict Attitude Toward Learning English From Instrumental Orientation, Motivational Intensity, Integrative Index, Anxiety Levels, and Evaluation of English Classes

-------------------------------------------------------------------------------------------------------------------------------
				b	  SE		Beta		t		p		Partial
												        Correlation
-------------------------------------------------------------------------------------------------------------------------------
Constant			1.552	1.647				.943		.346
Integrative Index		.113	.008		.325		13.902		.000		.338
Motivational Intensity		.785	.060		.288		13.152		.000		.322
Instrumental Orientation	.444	.056		.173		7.938		.000		.201
Anxiety Level			.066	.010		.138		6.780		.000		.172
Evaluation of Classes		.041	.008		.107		5.165		.000		.132
-------------------------------------------------------------------------------------------------------------------------------
R Square = .452, SE = 6.821, F(5,1500) = 247.774, p = .000.
-----------------------------------------------------------------------

Based on this analysis, we can conclude that the best regression model for predicting attitude toward learning English is as follows:

Attitude toward learning English = 1.552 + (0.113 x Integrative Index) + (0.785 x Motivational Intensity) 
					+ (0.444 x Instrumental Orientation) + (0.066 x Anxiety Level)
					+ (0 .041 x Evaluation of English Classes)
Using this equation, about 45.2% of the variance in attitude toward learning English as a second language can be predicted from a linear combination of these five predictors.




