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1 Introduction

A student can usually expect homework, quizzes, labs, and exams to de-
termine their final grade in a course. Also, they can expect to hear from
their professor, ”If you do well on your homework, you will do well in this
course!” Using data obtained from four classes taught by the same professor,
we will determine the most likely factors behind the final grade in the course.

First, we will regress the final course grade on the exlanatory variables
gender, student class, homework average, and concept test. The homework
average and concept test affect the final course grade equally for this course.
Second, we will determine if any of the variables can be removed to arrive at a
simpler linear model. This will be done at the 90% confidence level consider-
ing the t-statistic along with other characteristics such as multi-collinearity
between the remaining variables. Last, we will make a comparison of the
adjusted R-squared for each regression to determine the most favorable re-
gression model.

2 The (2,1) Interactive Model

Consider the regression model

Y; = a+ 01Xy, + BaXoj + 11Dy + 011 X1; D1 + 012 X9; D1, + €5

where

Variable Description

Y; Logit of Final Course Grade
X4 Logit of Homework Average
X5 Logit of Concept Test Average
D, Gender

The linear estimates for the coefficients will be A, By, B, for «, 81, B2, respec-
tively. We transformed each of the variables X7, X», and Y using the logit
function since each of the variables are bounded in (0,100). The coefficients
and other statistical information for the (2,1) Interactive Model is shown in
Figure 2.1.
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Figure

2.1: The (2,1) Interactive Model

Figure 2.1 shows that the concept tests are the most significant explana-
tory variable predicting the final course grade. This model proposes that for
every point you earn on the concept test predicts that you will earn a higher
final course grade compared to every point from the homework average. A
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possible explaination for this is the dedication given to a homework assign-
ment compared to a concept test. There were relatively few concept tests
given as compared to many homework assignments assigned throughout the
semester. With 81.4% of the data explaned by these variables (79.2% using
the adjusted R-square) this model seems to be a fairly reliable predictor of
the final course grade.

The interactive coefficients d;; and 015 have high P-values. These interac-
tive terms lean towards not being significant. So our next model will remove
these interactive terms in an attempt to improve the model.

3 The (2,1) Model

Consider the regression model

Y; = a+ 01Xy + BoXoj + 11 D1y + €

using the same variable definitions as with the (2,1) Interactive Model. Figure
3.1 shows the regression statistics for the model. Again, the concept tests are
a powerful predictor of the final course grade. How does this model compare
to the prior model. The R-squared has slightly dropped, and the adjusted
R-squared has also dropped. This indicates that we have a little explanatory
power, but it is preferred to the prior model if one wants to insure that more
explanatory variables are significant at the 90% level.

The gender dummy variable is the only variable with a coefficient that is
not at the 90% confidence level. This indicates that gender was not a factor
in the final course grade. We will remove this dummy variable for our next
model.
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Figure 3.1: The (2,1) Model




4 The (2,0) Model

Consider the regression model

Y =a+ 051Xy + P Xoj + €

using the same variable definitions as with the (2,1) Interactive Model. Figure
4.1 shows the regression statistics for this regression model. Just as with the
previous two models, the concept tests are a powerful predictor of the final
course grade. Comparing the coefficients of the transformed variables, the
transformed concept test coefficient is five times the transformed homework
average coefficient. The R-squared and adjusted R-squared have only slightly
dropped (by a smaller amount than we saw from the (2,1) Interactive Model
to the (2,1) Model). Although, we still have above 80% explanation of our
data. Notice that the coefficients are significant at the 90% significance level.

Since the concept test coefficient is much more significant than the home-
work average cofficient, we will take a look at one last regression model with
only the concept test average as the explanatory variable.
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Figure 4.1: The (2,0) Model

5 The (1,0) Model

Consider the regression model
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using the same variable definitions as with the (2,1) Interactive Model. Figure
5.1 gives the regression statistics determined for this model. This model
shows that only 75% of the data is explained as compared to over 80% with
the other models. But all of the coefficients are significant according to their
respective t-values.
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Figure 5.1: The (1,0) Model

6 The Selected Regression Model

Based on the analysis of this study, we have selected the (2,0) Model

Logit(Y;) = 0.181701 + 0.1234124Logit(X;) + 0.5391692Logit(X5)

Although this model does not have the highest explanatory power (i.e. the
highest R-square), it does have some benefits. One benefit is that all of the
coefficients are significant at the 90% level. Further, the model explains just
over 80% of the data. This slightly lower than the more complicated models,
and significantly higher than the single variable model.

7 Conclusion

The perfered model that predicts the final course grade is given by

Logit(Y;) = 0.181701 + 0.1234124Logit(X;) + 0.5391692Logit(X>)

where Y is the predicted final course grade, X; is the homework average,
and Xy is the concept test average. This model proposes that an increase
in concept test average or homework average will increase your final course
grade, but the concept test average more than the homework average. Using
the Logit function can rewrite the above equation as

Y, o, X, 0.123. ( X, >0.539
1-Y] 1-X; 1-X, '
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