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Abstract: Estimation of grade of a student in Differential Calculus in relation to a number of performance variables were
conceptualized to be meaningful such as pre-admission performance variables, admission performance variables and final
grade of students in five pre- Calculus subjects. Regression was used both single variable and multiple regression analyses in
determining how well performance in Differential Calculus can be predicted on some identified performance variables such as
fourth year high school mathematics average grade, National Career Assessment Examination (NCAE) percentile score,
college entrance test on mathematical ability, English Proficiency Test (EPT) result, and average grade in five pre- Calculus
subjects. A student having an average grade of 86 on his fourth year mathematics could be predicted to have a grade of 2.95 in
Differential Calculus, using the regression equation Y = -0.133X; + 14.386. On the same manner, having completed his
freshman mathematics, an average of 2.25 on Trigonometry, Solid Mensuration, and Analytic Geometry subjects, a student
could be predicted to have a grade of 2.79 in Differential Calculus using the regression equation Y =1.652X¢ — 0.924. For
testing the significance of regression, the analysis of variance (ANOVA) was computed. The coefficient of determination (r%),
the value of which tells the amount of variation observable in Differential Calculus grades due to the prediction variables was
also determined. For instance, the r? value of 0.59 tells that 59 percent or more than half of the total variance in Differential
Calculus grade is due to the result of the English Proficiency Test (EPT). For in-depth treatment of data, a multiple regression
analysis was utilized which considered two sets of measurements chosen as independent variables namely: the combination
designated as CFNCE , being the first set of four prediction variables; and the combination designated as CCATSA, the
second set of two prediction variables. The regression equation for predicting the Differential Calculus grades from the
combination of the four predictors was found to be ¥ = 0.018796358X; + 0.01037379X, - 0.023285098X; - 0.151700424X, +
13.59815283. Similarly, the regression equation for predicting the Differential Calculus grades based on the combination of
two averages of freshman mathematics subjects registered to be Y = 0.503049757 X5 1.246562917X - 1.126864664.
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1. Introduction Batangas State University System. Their unceasing support
o . . . . and concern triggered the investigation and the determination
Prediction of achievement of students in Differential ) } ] )

. . . of variables which may provide part of the improvement of
Calculus in relation to a number of performance variables

. . instruction in Mathematics, particularly in Differential
were conceptualized to be meaningful such as pre —
- . . Calculus.
admission performance variables and final grade of students
in five pre — Calculus subjects. The researcher considered the
2. Method

students’ average grade in fourth year mathematics and

NCAE percentile score as pre — admission performance
variables, the college entrance examination on mathematical
ability and English Placement Test (EPT) result as admission
performance variables, and final grade of students in five —
pre — Calculus subjects such as College Algebra, Advanced
Algebra, Trigonometry, Solid Mensuration, and Analytic
Geometry.

The researcher feels that a study should be conducted
which concentrates on the factors that could predict the
performance in Differential Calculus. Instruction in
Mathematics, particularly in the College of Engineering is

the main concern of the researcher and the administration of

The researcher utilized the descriptive method of research
with stress on documentary analysis. The method is
reasonable for the purpose since it involves the description
and narration of the prevailing characteristics of a group of
people, particularly the sophomore general engineering
students university - wide of the Batangas State University.
One of the most important observations in the use of the
method is the use of statistical procedures to assure the
researcher of a level of confidence that results are
trustworthy. [1] Sophisticated statistical technique used was
regression analysis, both single and multiple regression

analysis.
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3. Results and Discussions

3.1 Predictive Ability of X; on Differential Calculus
Grade (Y)

Single variable regression analysis was utilized for the
purpose of prediction. Table 1 presents the summary of
values that shows how Differential Calculus grades could be
predicted on the basis of fourth year mathematics average
grade, National Career Assessment Examination (NCAE)
percentile  score, college entrance examination on
mathematical ability, English Proficiency Test (EPT) result,
College Algebra and Advanced Algebra average grade, and
Trigonometry, Solid Mensuration, and Analytic Geometry
average grade, respectively.

Table 1
Summary of Values Showing the Predictive
Ability of Student Performance Variables
(Xi) on Differential Calculus

X; r t Regression Equation
Xy 0.59 | 18.86 | Y =—0.133X, + 14.386
X, 0.65 | 22.01 | Y =-0.125X, + 13.894
X3 0.54 | 23.58 | Y =—0.0914X; + 7.006
X4 0.77 | 30.54 | Y=-0.146X, + 14.623
Xs 051 | 11.71 | Y = 1.256Xs + 0.221

Xs | 058 | 14.09 | Y =1.652X, - 0.924

Legend:

X; - Fourth year mathematics average grade;

X, - NCAE percentile score;

Xz~ College Entrance Examination on Mathematical Ability;

X4 . English Proficiency Result;

Xs - College Algebra & Advanced Algebra average grade;

Xe — Trigonometry, Solid Mensuration, & Analytic Geometry average grade

It can be gleaned from the column of r values that none
of the correlation coefficients may be considered “low
enough”. In fact, the lowest computed correlation coefficient
of 0.51 has moderate correlation and observed to have a
substantial relationship. Results however, showed that a test
of significant relationship could be applied to these
coefficients. For this, the t-test was used. These values when
a table of t was consulted were found to be significant since
they are greater than the critical values of 1.960 and 2.576 at
5 percent and 1 percent Ilevels of significance,
respectively.[2] Thus, it can be safely regarded that the
relationship between Differential Calculus grades and each
of the X;’s are highly significant as indicated by the
computed r- values. Each of the correlation coefficient

indicates a positive and direct relationship which shows that
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a student who got high grade, say in National Career
Assessment Examination (NCAE) (X)), tends to get high
grade in Differential Calculus. [3] This interpretation does

not in any manner indicates a cause-and effect relationship,
that is, the interpretation is not made in the sense that a high
grade in NCAE is the result of the student having obtained a
high grade in Differential Calculus.

Statistical analysis showed the existence of relationship
between the grades in Differential Calculus and each of the
X;i’s. The manner of predicting Calculus grades with each of
the X;’s as basis may be done. In the foregoing discussion on
coefficient of correlation, if the Differential Calculus grades
were called the criterion variable and the X;’s were
designated as the prediction variables, regression equations
were developed for the prediction variables. Thus, to predict
the Differential Calculus grade of an individual on the basis
of the prediction variables, the respective regression
equations are presented in Table 1.

A student having an average grade of 86 on his fourth
year mathematics could be predicted to have a grade of 2.95
in Differential Calculus. On the same manner, having
completed his freshman mathematics, an average of 2.25 on
Trigonometry, Solid Mensuration, and Analytic Geometry
subjects, a student could be predicted to have a grade of 2.79

in Differential Calculus.

For testing the significance of regression, the analysis of
variance was prepared for Table 2. From this, it can be noted
that the null hypothesis for each X;: B = 0; the grade in
Differential Calculus cannot be predicted from the X; is
rejected. The B- value in each of the regression equation is
significantly nonzero as shown by the computed F-value,
respectively. This reveals that each of the prediction variable
is a very good positive predictor of Differential Calculus
grade. [4]

Table 2 also revealed the coefficient of determination
(r?), the value of which tells the amount of variation
observable in Differential Calculus grades due to the
prediction variables. For instance, the r? value of 0.59 in the
table tells that 59 percent or more than half of the total
variance in Differential Calculus grade is due to the result of
the English Proficiency Test (EPT) score. Also, the r? value
of 0.35 indicates that 35 percent or more than one-third of
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the variation in Differential Calculus grade is attributed to

X;, or the fourth year mathematics average grade. Moreover,

Table 2

Testing the Significance of Regression Equations

X r2 | Sourcesof | df | Sumof | Mean F
(%) Variance Squares

Squares
Regression 1 165.89 165.89

X; | 35.2 209.99
Residuals | 387 | 305.19 0.79
Regression 1 198.15 198.15

X, | 421 279.08
Residuals | 387 | 272.94 0.71
Regression 1 135.52 135.52

Xz | 28.8 155.77
Residuals | 387 | 335.56 0.87
Regression 1 278.29 278.29

X | 59.1 556.58
Residuals | 387 | 192.79 0.50
Regression 1 123.21 123.21

Xs | 26.2 136.90
Residuals | 387 | 347.88 0.90
Regression 1 159.73 159.73

Xs | 33.9 199.66
Residuals | 387 | 311.35 0.80

the value of r? of 0.26 revealed more than one-fourth of the
variation in Differential Calculus grade is explained by Xq,
or the average grade in College Algebra and Advanced
Algebra. It appeared therefore that all of the prediction
variables on account of the appreciable amount of variation
that each X; explains have effective function in the regression

equations for predicting Differential Calculus grades.

4. Conclusions and Recommendations

It can be obtained from the foregoing discussions that the
relationships between Differential Calculus grade and each
of the selected performance variable is very high as indicated
by the computed r- values. Each of the correlation coefficient
indicates a positive and direct relationship. Single- variable
regression equations were developed to predict the
Differential Calculus grade of an individual with six selected
performance variables (designated as predictor variables) as

indices for prediction. Since all the selected performance
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variables taken singly are reliable predictors of Differential

Calculus grades, it is suggested that these variables can be
used as basis for admission and classification purposes. For
reference, the performance of the regression models should

be evaluated regularly.
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