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Abstract: Achievement in mathematics could be predicted or estimated by the previous academic performance of students. Such inclination and tendency 
could also hold true in the case of completing or finishing a sequence of two required subjects in Calculus which is the similar situation concerning attrition-

survival tendency. The discriminant function was used to ascertain appropriate weights for a series of variables yielding maximum separation of two groups 

that is, the attrition-survival groups. The relative contributions of variables such as college entrance examination on mathematical ability (X3) English 

Proficiency Test result (X4) which has a discriminant equation of  V = 0.0205475 X3 + 0.0989086 X4    as well as variables such as average grade in two 

Algebra subjects (X5) and average grade in Trigonometry, Solid Mensuration, and Analytic Geometry (X6),  which has a discriminant equation of V = 

0.3223143 X5 + 0.7444917 X6 – 2.6331281  to the effectiveness of the combination in forecasting attrition-survival indicated significant result which implies 

that both combinations of variables can be used to forecast the tendency of a student to complete the sequence of courses in Calculus. However, fourth year 

high school average grade (X1) and NCAE percentile score (X2) have relatively low contributions to the effective forecasting of attrition-survival tendency in 
completing the sequence of courses in Calculus. Forecasting models were developed for the two sets of combinations of prediction variables. For 

convenience, table of chances in 100 of survival were also developed. The higher the numerical value of         (relative effectiveness of variable used in 
forecasting attrition-survival tendency), the greater the tendency to complete the sequence of courses in Calculus.  
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1. Introduction 

Achievement in mathematics could be predicted or estimated 

by the previous academic performance of students. Such 

inclination and tendency could also hold true in the case of 

completing or finishing a sequence of two required subjects 

in Calculus which is the similar situation concerning 

attrition-survival tendency. Student attrition- survival rates 

have been the focus of investigation for so many years. The 

study of drop out in higher education is extremely complex 

since it involves not only a variety of perspective but also a 

range of differing types of drop- out behaviors. Some have 

argued that student survival rates are a fundamental 

measurement of student success. [ ] The researcher 

undertook a study on estimating the achievement of students 

in Differential Calculus and correlating and discriminating 

the tendency to complete the sequence of the two subjects in 

Calculus, namely Differential and Integral Calculus in 

relation to a number of performance variables which were 

conceptualized to be meaningful such as student’s average 

grade in fourth year mathematics and National Career 

Assessment Examination (NCAE) percentile score as pre-

admission performance variables; college entrance 

examination results on mathematical ability and English 

Proficiency Test (EPT) result as admission performance 

variables; and the final grade in five pre-Calculus subjects. 

These variables were tested to find out if there are interaction 

and interplay of these performance variables in the learning 

of Differential Calculus and the tendency to finish Integral 

Calculus. In this manner, anything that can be done to reduce 

subject  drop out, underachievement, and subject repetition 

could be addressed. Instruction in mathematics, particularly 

in the General Engineering Department is the main concern 

of the researcher and the determination of variables may 

provide part of the improvement of instruction in 

mathematics. 

 

2. Method 

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. [ ] Sophisticated statistical techniques used 

were biserial correlation and discriminant analysis.  

 

3. Results and Discussions 

 

3.1 Relationship of the Tendency to Complete the 

Sequence of Courses in Calculus with the Performance 

Variables 

Table 1 provides the information obtained from the data 

which is needed for the solution of the biserial correlation of 

each Xi and the tendency to complete the sequence of the 

two Calculus subjects. From this, it can be observed that the 

ratio of survival to the total number of students under 

consideration in this study is 208/389 or equivalent to 53.47 

percent while that of attrition is 181/389 or 46.53 percent. 

 

Table 1 

Survival  and Attrition Groups 

 
Group Frequency Percentage 

Survival 208 53.47 

Attrition 181 46.53 

Total 389 100.00 

 

Interpolating for the approximate value of z, it generated a 

value of z = 0.3976. [ ] It can be seen that the mean is higher 

for survival than the mean for attrition as shown in table 2. 
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Table 2 

Mean Scores for the Survival and Attrition Groups 

 

Variables 
Mean Difference in 

Means 
Standard 
Deviation Survival Attrition 

X1 86.07 79.55 6.52 4.92 

X2 88.05 79.93 8.12 5.71 

X3 43.72 36.02 7.70 6.47 

X4 81.96 72.41 9.55 5.82 

X5 2.30 2.69 0.39 0.45 

X6 2.40 2.78 0.38 0.39 

 

Legend: 

X1-  Fourth Year Mathematics Average Grade 

   -  National Career Assessment Examination (NCAE) 

         Percentile Score 

X3-  College Entrance Exam on Mathematical Ability Score 

X4-  English Proficiency Test (EPT) Result 

X5-  College Algebra and Advanced Algebra Average Grade 

X6-  Trigonometry, Solid Mensuration, & Analytic 

         Geometry Average Grade 

 

In the case for X5 and X6, the difference is considered 

positive since a lower value of the mean for survival implies 

a higher grade compared to a higher value of the mean of the 

attrition group. Computed rbis values are presented below. 

The result of  

 

Table 3 

Coefficients of Biserial Correlation of Attrition – Survival 

 
Variable      t-value 

X1 0.83 17.33 

X2 0.89 19.79 

X3 0.74 14.51 

X4 0.82 16.94 

   0.54 9.43 

   0.61 10.94 

 

The analysis showed that the tendency to complete the two 

courses in Calculus is related to each of the Xi’s. The 

positive sign assigned to the values of rbis values implies that 

one could make a conclusion that the higher the value of Xi 

the greater is the tendency to complete the sequence of 

courses in Calculus, as observed by a high correlation and 

dependable relationship of the variables. To test the 

significance of the relationship, the t – test was employed 

and tabulated in Table 3. The critical values of 1.960 and 

2.576 at 5 percent and 1 percent levels of significance, 

respectively were found smaller than the computed t – values 

as shown in Table 3. As such all of the t – values are 

significant. Hence, the null hypothesis asserting that biserial 

correlation coefficients for each Xi is as good as zero is 

rejected. This implies that the relationship between each Xi 

and the tendency to complete the sequence of courses in 

Calculus are significant. It could served as indices of 

prediction, that is prediction of survival – attrition tendency. 

[ ] 
 

 

3.2 Forecasting Efficiency on the Tendency to Complete 

the Sequence of Courses in Calculus 

Just as multiple regression yields appropriate weight for 

utilizing more than one variable in predicting a numerical 

criterion, so also an equation can be used in predicting a 

variable dichotomy. The equation is called a discriminant 

equation. The discriminant function was used to ascertain 

appropriate weights for a series of variables yielding 

maximum separation of two groups, that is attrition-survival 

groups. [ ] The combination (designated as CFNCE) of 

fourth year mathematics average grade (X1), National Career 

Assessment Examination (NCAE) percentile score (X2), 

college entrance examination result on mathematical ability 

(X3), and English Proficiency Test result (X4), being the first 

set of four prediction variables; and the combination 

(designated as CCATSA) of College Algebra and Advanced 

Algebra average grade (X5), and Trigonometry, Solid 

Mensuration, and Analytic Geometry average grade (X6), the 

second set of two prediction variables were considered the 

two sets of measurements chosen as independent variables. 

On the basis of each of these sets, the Differential Calculus 

grades chosen as dependent variable can be predicted. 

 

3.2.1 CFNCE: Four – variable Discriminant Analysis 

The combination designated as CFNCE to serve as predictors 

in forecasting tendency to complete the two courses in 

Calculus yields the discriminant equation V =   

0.0032679X1 – 0.0006142X2 + 0.0208573X3 + 0.101438X4. 

The F-value of 250.75 with 4 and 384 degrees of freedom is 

significant far beyond the 5 percent and 1 percent levels of 

significance. This implies that the chosen predictors when 

combined together can be reliably used for forecasting 

tendency to complete the sequence of courses in Calculus. 

Expressing the obtained discriminant equation to raw 

grade/score form, the formula for predicting survival in 

sigma units is V =   0.0032679X1 – 0.0006142X2 + 

0.0208573X3 + 0.1014381X4 – 8.29056. The equation can be 

solved for any individual. Thus, for a student who had 86 on 

his fourth year mathematics average grade; NCAE percentile 

score of 90; 37.37 as score on college entrance exam on 

mathematical ability; and 82.5 percent on English 

Proficiency Test (EPT), the predicted V in sigma would be 

0.5212 which yields, upon consulting a Table of the 

Ordinates and Areas of the Normal Curve a probability of 

survival of 69.89 in 100. It is desirable in this study to 

indicate the relative effectiveness of each variable used in 

forecasting attrition-survival tendency.  The most feasible 

method for obtaining the relative effectiveness can be noted 

in the contribution of the variables to the numerical values of 

 , which corresponds to the sum of squares for regression in 

an analysis dealing with a numerical criterion. [ ]  The 

discriminant equation involving two predictors chosen from 

the four variables in consideration of the amount of relative 

contribution is V = 0.0205475X3 + 0.0989086X4 to which 

the corresponding raw grade is V = 0.0205475X3 + 

0.0989086X4 – 8.4052. 

 

3.2.2   CCATSA:  Two- variable Discriminant Analysis 

The solution of the two- variable discriminant analysis of the 

data gathered for survival and attrition groups yields the 

equation V = 0.3223143X5 + 0.7444917X6. The significance 

of this discriminant equation is evidenced by the F-value of 

66.30 with 2 and 386 degrees of freedom at 5 percent and 1 
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percent levels. This implies that the chosen predictors when 

combined together can be reliably used for forecasting 

tendency to complete the sequence of courses in Calculus. 

Expressing the obtained discriminant equation to raw grade/ 

score form, the formula for predicting survival in sigma units 

which is V = 0.3223143X5 + 0.7444917X6 – 2.6331281. The 

equation can be solved for any individual. Thus for a student 

who had an average grade of 2.75 in College Algebra and 

Advanced Algebra; and an average grade of 2.5 in 

Trigonometry, Solid Mensuration, and Analytic Geometry, 

the predicted V, in sigma units would be 0.1145, which 

yields, upon consulting a Table of the Ordinates and Areas of 

the Normal Curve a probability of survival of 45.4 in 100. 

Indicating the relative effectiveness of the prediction 

variables to the forecasting attrition-survival tendency, the 

solution for   showed that both prediction variables X5 and 

X6 were deemed very important from the forecasting 

combinations. That is, the average grade from the two 

Algebra subjects is indispensable. Both subjects are required 

and foundation subjects of the general engineering 

curriculum. A separate semester for the two subjects enables 

the students to grasp more of its content. On the other hand, 

the average grade of Trigonometry, Solid Mensuration, and 

Analytic Geometry is considered essential. These subjects 

are foundation mathematics subjects which are pre-requisite 

subjects to other higher engineering mathematics. 

 

3.3   Table of Chances of Survival 

For convenience, it is desirable to construct a table of 

chances in 100 of survival such as in Table 4. In this way,  

 

Table 4 

Probability of Attrition – Survival Based on the  

Score on College Entrance Examination on  

Mathematical Ability (X3) and English  

Proficiency Test (EPT) Result (X4) 

 

X3 
X4 

95 93 91 89 87 85 83 81 79 77 75 

63 99 98 97 95 93 90 86 82 76 69 62 

61 99 98 97 95 93 90 85 80 75 68 60 

59 99 98 96 95 92 89 84 79 73 66 59 

55 98 97 96 95 91 87 82 77 70 63 56 

51 98 97 95 93 89 85 80 74 68 60 52 

47 97 96 94 91 88 83 78 72 65 57 49 

43 97 95 93 90 86 81 75 69 61 54 46 

39 96 94 92 88 84 79 73 66 58 50 43 

35 96 93 91 87 82 76 70 63 55 47 39 

31 95 92 89 85 80 74 67 60 52 44 36 

29 94 92 88 84 79 72 66 58 50 42 35 

      

whenever the result of college entrance examination on 

mathematical ability (X3), and the result of English 

Proficiency Test (X4), are both known, he can be advised of 

his chances in 100 of surviving the sequence of the two 

courses in Calculus based upon the evidence from the group 

in this study in which the discriminant equation was 

developed. The values in the table were obtained from the 

two-variable discriminant model V = 0.0205475X3 + 

0.0989086X4 – 8.4052. Evidently, it can be noted that fourth 

year high school average grade and NCAE percentile score 

were not used. Indeed, they were not intentionally utilized 

because as found earlier, these two variables have relatively 

low contributions to the effective forecasting of attrition- 

survival tendency in Calculus compared to X3 and X4 have. 

In fact, NCAE percentile scores and fourth year mathematics 

average grades were eliminated from the combination of the 

forecasting battery. Table 5 lends itself for reference in 

knowing the chances of a student in 100 of surviving the 

sequence of courses in Calculus given his average grade in 

College Algebra and Advanced Algebra (X5) and average 

grade in Trigonometry, Solid Mensuration, and Analytic 

Geometry (X6). The values in the table were obtained from 

the discriminant model V = 0.3223143X5 + 0.7444917X6 – 

2.6331281. 

 

Table 5 

Probability of Attrition-Survival Based on College Algebra 

and Advanced Algebra Average Grade (X5) and 

Trigonometry, Solid Mensuration, and Analytic  

Geometry (X6) Average Grade 

 

X5 
X6 

1.0 1.25 1.50 1.75 2.0 2.25 2.5 2.75 3.0 

1.0 94 92 88 84 79 74 67 60 53 

1.25 93 90 87 82 77 71 64 57 50 

1.50 92 89 85 80 75 68 61 54 47 

1.75 91 87 83 78 72 65 58 51 43 

2.0 89 85 81 75 69 62 55 48 40 

2.25 88 84 79 73 66 59 52 44 37 

2.50 86 82 76 70 63 56 49 41 34 

2.75 84 79 74 67 60 53 45 38 31 

3.0 82 77 71 64 57 50 42 35 29 

 

4. Conclusions and Recommendations 

It can be gleaned from the foregoing discussions that 

predictor variables fourth year mathematics average grade 

and NCAE percentile score have no significant effect in the 

predictive efficiency of the battery. In the biserial correlation 

test, the higher the value of      of Xi, the greater the 

tendency to complete the sequence of courses in Calculus. 

The tendency to complete the sequence of courses in 

Calculus based on some combined performance variables 

shall be tested to be used for future planning, loading, and 

cost cutting. The performance of the forecasting models 

should be evaluated regularly which could served as a 

reliable index of prediction. For interested researchers, 

attrition- survival tendency in Calculus and the non-

intellective performance variable, class attendance, as this 

may help point out whether the former is an indeed more of 

an inborn capacity may also be studied. 
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