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Abstract

Objectives: This study presents the methodology for a model of multiple linear regression to assess the impact of the first
partial grade and the percentage of non - attendance in the final grade students. Methods/Statistical Analysis: Descriptive
Statistics and Inferential a program Industrial engineering a university in Colombia. Findings: After the generation and
validation of the model was obtained that it explains 83.38% of the variability of the final grade students analyzed (134
students), and this significantly high percentage as a tool to determine the outcome of a student and generate recovery
strategies those with a very low projection in its final note, it should be noted that the model was rigorously validated
statistically. Application/Improvements: This methodology is proposed as a model for similar studies in other institutions.
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1. Introduction

Student desertion is a scourge that affects greatly the
desire of governments of developing country possessing
increasingly prepared generations, they can become the
engine of economic development for the welfare of soci-
ety, but increasingly figures are more alarming dropout.
The above is especially true in higher education, where
in a country like Colombia, students who start college
about half fails to finish, of which 72% desist to continue
studying in their first two years of training, in a coun-
try where the number of professionals trained between
2001 and 2010 is 1’802.726, and | population approaches
48 million years'.

*Author for correspondence

2. Theoretical Foundation

One of the factors that undoubtedly influence the drop-
out rate of students is academic performance of them
during their university studies’, so in the process of
teacher education has always been a topic of interest to
determine what psychosocial factors influence student
performance®” either in the context of basic vocational
education and/or, but if something can evidence in these
investigations it is that the weight or contribution adds
each measured variable to the fact that the student has or
does not perform well in the field view, it is particularly the
study population, whether an educational institution® or
a geographical region'? which can hardly be extrapolated
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to other institutions or latitudes, situation given by the
same inherent variability in the relationship of these psy-
chosocial variables, student performance and the study
site, generating said predictive model of notes present a
very limited scope. But if something is common in any
educational institution, is the fact that partial marks stu-
dents taken during their course of study, in addition to
making assistance to students in courses (when they are
face), potentially turning these variables into factors that
influence the final grade of the student, as partial note pro-
vides the calculation of the final mark will inevitably have
a correlation with the final mark and if this is added the
effect of the absence of students to the classes, you might
consider a possible predictive model associated with
these two variables. In this research the aim to raise is a
methodology for obtaining a predictive model of student
grades in any educational institution, from the first par-
tial grade students and the percentage of non-attendance
accumulated so far of making such partial note, thereby
enabling to obtain a primary tool when addressing about
students develop student retention strategies associated
with underachievement in the institution.

3. Methodology

For an explanation of the methodology that will allow
obtaining the mathematical model, a population of 137
students belonging took 5 courses Statistics (2 courses
Descriptive Statistics and three groups of inferential sta-
tistics) a program of university Industrial Engineering in
the city Barranquilla (Colombia) during the second half of
2014. this group of students were picked up his first partial
grade and the percentage of absences presented by each of
them until the definition of that note, later built a model
of multiple linear regression linking these two variables
with the final grade obtained by the students at the end of
the course and from the percentage of variation explained
by the model (adjusted R*) and residue analysis model,
determine which so suitable is the model to predict the
final note of students from these explanatory variables, as
a last step the model information 171 schoolboys validated
is corresponding to 6 courses of Descriptive Statistics and
Inferential during the first half of 2015, performing just as
an analysis of the waste generated by the regression model’.

A description of the two explanatory variables shown:

Partial Note: Refers to the result of the first par-
tial note that achieves the student, and in this case
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corresponds to 30% of the final mark, the participation of
this, in the calculation of the final note guarantee a cor-
relation at least one minimum level with the final note, it
is stated that this partial note could be a good element to
reach predict the final grade.

Percentage of Absence: Refers to the percentage of
absence that has had the student so far to define the first
partial note, with respect to the total contact hours of the
course, which for purposes of this analysis corresponds to
a course of 48 contact hours.

4. Results

After statistically analyzed using the statistical software
Statgraphics XVI 137 data, the following model of mul-
tiple linear regression was generated:

Final = 1.43843 Note - 0.0898458 * Percentage of
Absences + 605 053 * Note Part (1)

With the following results of tests of significance for
how model and components thereof (see Table 1 and 2):

Table 1. Test of significance for model parameters

Error Statistical
Parameter Estimate | Standard T Value-P
Constant 1.43843 139,929 10.2797 .0000
Percentage | -.0898458 | .00832674 -10.79 .0000
of Absence
Partial 605,053 .0406812 14,873 .0000
Note

Table 2.  Analysis of variance for the model

Source Sumof | Gl | Horsebit | Reason-F | Value-P
Squares

Model 111,299 2 55.6494 334.78 .0000

Residue | 21.7757 | 131 | 166,227

Total 133,075 | 133

(Corr.)

The model proved to be highly significant (p-value
of 0.0 for Model, see Table 2) also obtained a R? value
Adjusted 83.38% which clearly says the high percentage
of the variability in final grades of students statistics of
Industrial Engineering program that the model explains,
without the excellent results obtained in tests of signifi-
cance to model components (all p-values were in .0 for all
model parameters, see Table 1). Subsequently the waste
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generated by the model were calculated, these residues
are the difference between the actual value of the final
grade of each student and the estimated note generated by
the model, with residue analysis we sought to prove that
there is some kind of correlation between the waste and
the various parameters of interest related to the model
or construction, by means of scatter plots that link these
variables (see Figure 1 and 2).
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Figure 1 and 2. Note Partial versus Waste and Percentage
of waste versus absences to take partial note.

The figure above indicates as waste as they increase
the values of the Partial Note on students, which show
that waste have a random behavior and does not depend
on the value presented in Note Partial distributed.

Figure 2 indicates as waste are distributed as values
increase the percentage of non - attendance of stu-
dents, which show that waste have a random behavior
and not dependent on the value of nonattendance used
in the model.

In Figure 3, which relates the value of the waste with
respect to the predicted values of the final grade students,
it can be demonstrated that there is complete randomness
of waste relative to the predicted values.
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Figure 3 and 4. Waste versus Predicted final note and
Waste versus row number.

Figure 4, review the behavior of waste with respect to
the position of each data used in constructing the model,
seeking to determine whether there is a correlation
between the waste generated and the position of the data,
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as will be seen, there is no correlation between waste and
the corresponding row numbers.

The above figures show the lack of correlation
between the residuals (or prediction errors) and the vari-
ous parameters of interest in the model, to complete the
analysis of the suitability of the model, a Kolmogorov-
Smirnov test was performed to determine that the waste
follow a normal distribution with a mean equal or close
to 0, resulting in that they follow a normal distribution
(p-value of 91,185) with an average of 0,000,000,144
which approximates greatly to .0.

The fact that the model satisfactorily fulfilled each
of the above explained evidence leads to the conclu-
sion that it may be used with great success as a tool
for prediction of the final grade of students in courses
of Descriptive Statistics and Inferential in a Program
university Industrial engineering. The above analysis
associated with the formulation of the model can be
summarized in this series of 4 steps that can be applied
to obtain a model that helps predict with great success
the final grade students of any course in an educational
institution:

o Collect the first partial grade obtained by students in
the previous study period, together with the percent-
age of non - attendance to the determination of the
first partial note also of the final grade students at the
end of the educational period.

o Generate multiple linear regression, where the vari-
ables Note Partial and Percentage of Absences are the
explanatory variables and the Final Note of students is
the response variable, testing the significance of both
the model and its components, obtaining a p-value
less than or equal to .05 in tests of significance both
model, as the two explanatory variables.

o Verify that the model highly explain the variability of
the final grade students, through R 2 Adjusted, it must
be at least 80%. In the case that the value of adjusted
R? is less than 80%, test different models to multiple
linear subsequently verifying the significance of both
the model and the components, in addition to the
adjusted R 2.

o Test the suitability of the model, applying the various
tests to waste:

o That the variability of the waste remains constant
when a scatter plot residues are compared against:
the values of the explanatory variables, the position
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of each line of data used to generate the model and
against the predicted values.

o That the residues follow a normal distribution with
a mean equal to 0 or very close to it.

Compliance with these requirements ensures that the
model obtained is suitable to predict with much certainty
the final grade students.

To test the efficiency of the model, it was used to predict
the final note of students who had taken courses Descriptive
Statistics and Inferential during the first half of 2015, a total
171 students in 6 groups discriminated. After applying the
model to generate projections of final notes on the 171
students once they took the first partial grade, they were
compared with the marks obtained by these students at the
end of the courses Statistics, yielding an average forecast
error of .16 on a scale going from 0 to 5, which indicates the
highly effective was the forecast generated by the regres-
sion model as the next step forecast errors generated by
the model were analyzed, using the same methodology of
analysis used with waste during validation model, obtain-
ing that they followed the behavior of a normal distribution
(Kolmogorov-Smirnov test showed a p-value of .23), with
an average of .16 which is not far from 0.

5. Conclusions

Obtaining predictive model of the final grade stu-
dents statistical program Industrial Engineering at the
Autonomous University of the Caribbean, it is pre-
cisely what is described in its scope a particular model
of regression applies to a characteristic population,
but model that has only two explanatory and high R?
value Adjusted variables, plus excellent performance of
waste and mistakes in conducting forecasts, compared
to other studies conducted that handle a greater num-
ber of explanatory variables and have an R* value set too
low,® or that handle a number of explanatory variables
that apply only to the study population and can these
variables change their relationship with the response
variable to change the study population, either with
respect to geographical space, the professional program
training or level of study in which it will oped of the
regression model” making the model has a very limited
scope, therefore noteworthy that the most important
point of this research is that not only focuses on propos-
ing a particular model to generate forecasts of the final
grade students courses Statistics from the Autonomous
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University of the Caribbean, because it is already clear
that it will have a limited scope, since it would only apply
(as expected) on the student population analyzed, but
that a series of sequential steps is proposed that will
enable the various institutions of education to obtain
a sufficiently explanatory model of the final note of the
students, since the first partial grade and the percent-
age of absences are variables directly associated with
the final student academic performance. Achieving
model will directly affect the implementation of strate-
gies for improving the retention of students in different
educational institutions, as will be known in advance
that students would have a higher tendency to lose the
subject and therefore with respect to them different
strategies for obtaining an improvement in their aca-
demic performance, thereby reducing student desertion
at least defection caused by poor academic performance,
motivated by achieving this goal this methodology is
proposed for obtaining be formulated the model beyond
presenting a single model to predict the student’s final
grade.

As a proposal for further study arises test whether
there are characteristics of student populations that
affect positively or negatively on the percentage of
explanation of variability (adjusted R?) of the final
mark by the variables Note Partial and Percentage of
Absence, in this way you can evolve increasingly in
the generation of mathematical models that become
effective tools for managing student retention in edu-
cational institutions.

The application of this methodology will not only
increase levels of retention of college students, but a
positive impact on society by having more and more
individuals with a university education to help promote
socially and economically weak nations in these key fields
the structure of the countries.
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