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The Importance of Class Attendance and
Cumulative GPA for Academic Success in
Industrial Engineering Classes
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Abstract—The affect of the attendance percentage, the overall
GPA and the number of credit hours the student is enrolled in at
specific semester on the grade attained in specific course has been
studied. This study has been performed on three courses offered in
industrial engineering department at the Hashemite University in
Jordan. Study has revealed that the grade attained by a student is
strongly affected by the attendance percentage and his overall GPA
with a value of R2 of 52.5%. Another model that has been
investigated is the relation between the semester GPA and the
attendance percentage, the number of credit hours enrolled in at
specific semester, and the overall GPA. This model gave us a strong
relationship between the semester GPA and attendance percentage
and the overall GPA with a value of R2 of 76.2%.
Keywords—Attendance in classes, GPA, Industrial Engineering,
Grade

I. INTRODUCTION
LASS attendance is a major issue that most of the
academics should take care of because it affects the
students' performance in the class and the relation between the
instructor and the student. The effect of attendance on the
grade attained industrial engineering classes is the subject of
this paper. The attendance effect depends on the type of the
class. Is that class has some information that needs to be
understood directly by the student or just needs to study the
subject fro the text book and memorize them. Or is the
material of that class is available online as power point slides.
Or is attendance affected by the instructor policy the he/she
register the attendance and give grades on attendance or not.
All of those factors and many others have been studied by
many researches, some of them are mentioned here. Student
attendance effect on the student's performance in the class is
studied in this work for three industrial engineering classes
taught by three different instructors. [1] studied the class
attendance and gender effects on undergraduate students'
achievement in a social studies course. The results indicate
that students’ level of attendance has a significant influence on
their grade in Social Studies course. It was also found that
male students got better grades than female students.
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More [2] in his paper presented correlation between class
attendance and performance in a biology course. In his paper,
he showed that class attendance by most students in nonmajor
science classes is influenced by whether they receive points
for attending class or not. In another paper Moore [3] stated
that it is very important to check for the first year student’s
class attendance for their academic performances. Moore et al.
[4] found that the students who regularly attend classes have a
much greater chance of making high grades than do students
who skip lots of classes. They found the relation between the
class attendance and course grades in introductory science
classes, as y = 33.1 + 0.55x, and the correlation coefficient (r)
= 0.78, where y is the student's grade and x is the student's
attendance percentage. Some other studies found that the
attendance is not related to the student's grade, some of those
studies were prepared by (Berenson et al. [5] ; Devadoss and
Foltz [6]; Hammen & Kelland, [7]; Thompson and Plummer
[8]). Some other studies have concluded that mandatory
attendance policies could impede learning (Hyde & Flournoy
[9]). Some other studies indicated to another effect of the
student’s attendance such as Marcus et al. [10] who stated that
consistent class attendance is effective in increasing the
retention of information and overlearning of material. More
attendance higher exam scores and better long term retention
of material, Cepeda et al. [11], Cull [12], Peladeau et al. [13].
Attendance is important even for online courses, Brooke [14],
or despite of the instructor role in the class, Bligh [15].
Dollinger et al. [16], Turner [17], Jones [18], Clump et al.
[19], Gump [20], and Newman et al. [21] studied the
attendance effect on the overall grade in several classes and
several case studies. They stated that there is a positive
relationship between the attendance percentage and the
achieved grade. Some other researchers studied the effect of
giving credit on attendance and the attained grade. Hansen
[22] stated that if the instructor put some credit on attendance
and Lloyd et al. [23] stated that if the exam questions are
based on the material covered in the lecture, the attendance
percentage will increase so there will be a strong relationship
between the attendance percentage and the grade attained.
This attendance can be increased by several procedures, such
as by giving credit on attendance, Hovell et al. [24]. It can be
concluded from the above literature that some of the
researchers found that that there is a positive relationship
between the attendance and the performance in the class, and
some of them stated that there is no strong relationship. In our
work, the attendance and the overall GPA effect on the grade
attained in three classes in industrial engineering department
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at the Hashemite University in Jordan, will be studied. Those
classes are: Metrolgy (four thousand level), Properties of
Materials (two thousand level) and Simulation (four thousand
level).
II. METHODOLOGY
A sample of 140 students was taken to investigate the
factors that affect the student grade in a course or the GPA in
certain semester. The proposed variables affecting such grade
or GPA were:

It is clearly shown in from table 1 that percentage of
attendance and the GPA are significant in the model, while the
number of hours that the student is enrolled in a semester is
not significant. The analysis of Variance ANOVA is shown in
table II.
TABLE II
THE ANALYSIS OF VARIANCE (ANOVA) FOR THE FIRST MODEL

Source
Regression
Residual
Error
Total

• Semester hours: how many credit hours the student is
enrolled in at that semester
• GPA: overall GPA for the student so far.
• Percentage of attendance for the classes for certain
course.
Minitab 14.0 software is used in the analysis. Multiple
linear regressions were utilized to find the relationship
between the different independent variables and the dependent
ones.
Based on the analysis performed on the data collected in the
courses mentioned above, a regression model is obtained
between the grade and number of hours the student enrolled in
that semester, the overall GPA, and the attendance percentage.
The first regression Model is:
Course Grade = - 0.967 - 0.0052 Semester hours + 0.826
GPA + 0.0142 Attendance Percentage

S
R-Sq
R-Sq(adj)

4.0

0.403766
52.7%
52.4%

3.5

grade

3.0
2.5
2.0
1.5
1.0
2.5
FITS2

3.0

141

48.6109

MS
8.5080
0.1673

F
50.86

P
0.000

We hold this test to examine if a linear relationship exists
between the response Y (in this module the Course Grade) and
the all mentioned previously variables.
This formula
generated using multiple linear regression analysis will predict
what grade might be obtained by the student when the
independent variables are known. The appropriate hypothesis
to hold the test is:
Rejecting the null hypothesis means that at least one of the
factors (independent variables we suggest) contributes
significantly to the model. To prove the significance of our
model, we took a significance level of α=0.05 to the
significance evaluated from the module (p-value = .000)..
IV. MEASURING THE MODEL ADEQUACY

Fitted Line Plot

2.0

SS
25.5241
23.0868

III. TEST OF SIGNIFYING FOR THE REGRESSION MODEL

This relation is illustrated in fig. 1.

1.5

DF
3
138

3.5

Fig. 1 First model: Course Grade = - 0.967 - 0.0052 Semester hours +
0.826 GPA + 0.0142 Attendance Percentage

This relation can be obtained from Minitab 14.0 as shown
in table I.
TABLE I
MINITAB ANALYSIS TO OBTAIN THE REGRESSION MODEL

Predictor
Coef.
SE Coef.
T
Constant
-.9673
0.5058
-1.91
Semester
-.00520
0.01740
-0.3
hours
GPA
0.82611
0.08304
9.95
Attendance
0.014208
0.005706
2.49
Percentage
S= 0.409018, R-Sq = 52.5%, R –Sq(adj) =51.5%

P
0.058
0.765
0.00
0.014

In order to measure the strength of the regression model and
that model gives a strong relationship between the dependent
variable and independent variables, R2 should be calculated.
The determination factor contributes to the variability in
data although we always desire high R2 as possible. We have
to note here that high R2 doesn't mean that the model is
perfect.In our model R2 was 0.525. We can say that the
relationship between the variables and the response is not that
strong since only 52.5% of the variation in Y can be explained
by a linear relationship between the independent variable and
the response.
It is assumed in this model that, the errors are normally and
independently distributed with mean zero and constant but
unknown variance. So it is important to check that our
assumptions are valid or not. Fig. 1 illustrates Best Subsets
Regression: grade versus Semester hrs, GPA, Attendance P.
From fig. 2, it can be noticed from the plot of residuals vs.
fitted values that there is no particular pattern between the
them, in another word the relation is structureless which
means that the variance is constant and no transformation is
needed. From the normal probability plot we conclude that
most of the points lie near a straight line (45 degree slope),
therefore our assumption of the error is NID (0, 1) is valid.
Based on the above analysis we conclude that the model is
adequate.
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TABLE IV
THE ANALYSIS OF VARIANCE FOR THE SECOND MODEL

Residual Plots for grade
Normal Probability Plot of the Residuals
Standardized Residual

99.9
99

Percent

Residuals Versus the Fitted Values

90
50
10
1
0.1

-4

-2
0
2
Standardized Residual

1
0
-1
-2

4

1.5

Frequency

16
12
8
4

-2.25

-1.50 -0.75 0.00 0.75
1.50
Standardized Residual

2.0

2.5
Fitted Value

3.0

3.5

DF
3
136

SS
35.546
11.078

139

46.624

MS
11.849
0.081

F
145.46

P
0.000

Residuals Versus the Order of the Data
Standardized Residual

Histogram of the Residuals

0

Source
Regression
Residual
Error
Total

2

2.25

2
1
0
-1
-2
1 10 20 30 40 50

60

70

80

90 1 00 1 10 1 20 1 30 1 40

Observation Order

Fig. 2 First model adequacy check

Another relation that we need to understand is the relation
between the semester GPA and semester hours that the student
is enrolled in, the overall GPA and the attendance percentage.
The regression model that explains that relation is:
Semester GPA = - 1.66 - 0.0014 Semester hours + 1.00 GPA
+ 0.0175 Attendance Percentage
Fig. 3 illustrates the second model.
Fitted Line Plot
4.0

S
R-Sq
R-Sq(adj)

3.5

0.283330
76.2%
76.1%

It is clearly shown in the second regression model above
that percentage of attendance and the GPA are also significant
in the mode of semester GPA, while the number of hours that
the student enrolled in a semester in is also not significant.
In the second model R2 is 0.762. it can be concluded that
the relationship between the independent variables and the
response is not that strong since only 76.2% of the variation in
Y can be explained by a linear relationship between the
regressors and the response. This is still better than the first
regression model for the grade.
It can be concluded also from the analysis of variance for
the second model that the regression model is significant due
to the fact that the p-value for the model is less than 0.05.
The second model adequacy check is explained in fig. 4. From
the normal probability plot we conclude that most of the
points lie near a straight line (45 degree slope) therefore, our
assumptions of the error is NID (0, 1) is valid and the model is
adequate.

Normal Probability Plot of the Residuals
99
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Fig. 3 Second model: Semester GPA = - 1.66 - 0.0014 Semester
hours + 1.00 GPA + 0.0175 Attendance Percentage
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The statistical analysis for the second model is shown in
table III.
TABLE III
THE STATISTICAL ANALYSIS FOR THE SECOND MODEL

Predictor
Constatnt
Semester
hours
GPA
Attendance
Percentage
S=
0.285406

Residuals Versus the Order of the Data

24

4.0
Frequency

2.0

Standardized Residual

Histogram of the Residuals

1.5

Coef.
-1.6587
-0.00144

SE Coef.
0.4435
0.01292

T
-3.74
-.11

P
0.000
0.911

1.00151
0.017476

0.05877
0.004656

17.04
3.75

0.000
0.000

R-Sq =
76.2%

R-Sq(adj)
= 75.7%

The analysis of variance for the second model is shown in
table IV.
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Fig. 4 The second model adequacy check
V. CONCLUSION
Based on the statistical analysis that has been done on the
relation between the graded attained by the student and the
percentage attendance, overall GPA, and the number of credit
hours that the student is enrolled in at that semester it can be
concluded that the overall Student’s GPA and the attendance
percentage are the most significant factors in determining the
grade attained in a specific class. May be this is referred to
some factors such as the way the instructors present their
lectures and most of the exams’ questions are from the
material presented in the class but not explained in the power
point slides that are posted online. Another reason for that may
be the way in which the students are admitted in the Jordan
Universities. The students apply to all universities and the
government determines the high school grades that should
each department should accept, and so each department takes
the students that are capable to study at that department.
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Because of that the overall GPA that the student attain in his
university study reflect his ability to get a good grade in the
university.
For the second model, the relation between the semester
GPA and the attendance percentage, the number of the credit
hours that the student has enrolled in at specific semester and
the overall GPA has been studied. It is concluded from that
model that semester GPA is only affected strongly by two
factors; the attendance percentage and overall GPA. The
results from the two models give a great indication that
attendance has a significant effect on the course grade
attained.
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