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Abstract
Three years ago, members of our Engineering & Design Department began a study to determine
the effects of class attendance on student success. Engineering technology students today have
grown up in a very different environment from the students of 20 years ago. They access
information and engage in social contact through digital media and they often have almost
instant access to this digital media through portable, wireless devices. There is a thought that
with this greater connectivity they may not respond in the same manner to the teaching methods
of past generations of students. More specifically, the students of today may not feel the same
need to be physically present in their classes in order to be successful. Initial results presented at
the American Society of Engineering Education (ASEE) Annual Conference in 2012 determined
that attendance correlates with student success and the correlation changes during the
progression of a student throughout their undergraduate experience. This paper discusses if there
is a significant relationship between student success and different faculty approaches to
attendance including incentives for attendance, penalties for lack of attendance, or no
requirement at all. The study involves students in programs of Mechanical Engineering,
Mechanical Engineering Technology, Manufacturing Technology, Design Technology,
Construction Management, and a service course to the general student body. Data comes from
four different instructors teaching approximately 20 classes per year ranging from freshman to
senior students. Additionally, the study provides the ability to track an individual student over
their entire undergraduate education. The correlation between the faculty approach to attendance
and success will be discussed in this paper in detail.
Introduction
It is a continuing expectation among educators that students should attend class. It is assumed
that a student will not progress in knowledge and understanding of a course topic without being
in attendance to benefit from the classroom experience. Previous research performed in
conjunction with this project showed a correlation between student attendance in the classroom
and their overall grade in the class. This was true for students from freshmen to senior year10.
This knowledge should not come as a surprise; and yet, even with such knowledge some students
still have difficulty staying motivated to attend their college courses. Faculty members struggle
with what is the best approach to encourage greater attendance among their students. Is it better
to reward a student for attendance? Would the student be more likely to attend if he knew there
would be detrimental consequences for missing too many classes? On the other hand, are we
doing the students a disservice if they are rewarded for doing what they should be expected to do
anyway? In all of this, the ultimate goal of preparing students for the workplace should be
paramount.
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Conceptual Framework of Student Attendance
In the authors’ previous study, it was determined that class attendance was positively correlated
with grades for engineering students. Attendance became more important as students moved
through the academic curriculum10. What is less clear is whether rewarding engineering students
for good attendance or punishing them for missing class affects their grades.
Some studies have looked at whether rewards or punishment improves attendance. Most find that
attendance goes up when attendance affects grade11,21,24. There is some disagreement about
whether rewards or punishment works better to improve attendance. There is some evidence that
attendance is higher if it is rewarded rather than punishing students for non-attendance2.
However, the studies did not look at whether the motivations to attend class affected the grades
of the students.
There are two sides to the argument. A number of studies have found that rewarding or
punishing attendance has little or no effect on grades2,3,5,12,13,19,20,22,26. Other studies have found
that it does have an effect on grades14,18,25. Crede, Roch, Kieszczynka8 did a meta-analysis of
data from three studies and found a small increase in average grades with a mandatory
attendance policy and also concluded that attendance policies benefit lower performing students.
In addition, several studies indicate that monitoring attendance of first year students improves
their academic performance16,23.
It should be noted that most studies are done for two semesters or less and are often based on
classes taught by the same instructor2,3,5,12,14,19,20,22,25,26. Also, most studies on the effect of
rewarding (carrot) or punishing (stick) attendance behavior have been done in the humanities13,
social sciences19,26, business2,5, and economics7 fields. This study is significant because it covers
engineering classes taught over a four-year period by four professors. Two of the professors
reward good attendance, one professor punishes poor attendance, and one professor does not
have an attendance policy. In all, the database has 2250 entries, of which 1986 have letter grades.
All professors taught classes at the 300-level, which accounts for 1252 entries.
Project Design
Since this project involves examining student success and attendance the first requirement was to
define what was meant by ‘student success’. For lack of any better assessment method it was
determined that a student’s grade in a course would be the determining factor of their success in
that course. Also tracking a student’s attendance had to be agreed upon. Although it can
generally be assumed that students who miss class for circumstances beyond their control might
be impacted by the absence to a lesser or greater extent than those that simply choose not to
attend, the decision was made to simply track attendance and not attempt to discern the reason
for any absences.
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It was also determined that for the results to be more generally applicable to engineering and
technology programs and students that a broad selection of courses would need to be included.
The courses selected for the study came from the Mechanical Engineering, Mechanical

Engineering Technology, Manufacturing Technology, Design Technology, and Construction
Management Technology programs. Additionally, there is data available from a technology
course that satisfies a general education requirement at the university so students in this course
come from a broad range of majors across campus.
Data from the courses involved tracking each student with a unique student identification
number. This number will remain the same for the student across all of the courses. This means
that data will be available for the class as a whole and on the individual level and that, changes in
a student’s attendance pattern throughout their college experience can also be evaluated.
The courses were selected to give a representation of the various class instructional modes seen
by Engineering and Technology students (lecture-nonmathematical, lecture-mathematical,
lecture/lab, lecture/demonstration). The project is also being conducted using four separate
instructors who have agreed to participate in the project research. The use of more than a single
instructor is an attempt to enable a more representative sample of the type of instruction that a
student experiences during his/her academic career at the university. This use of multiple
instructors will also help minimize the effect of a given instructors influence on student success.
Among the different instructors, there are also different approaches to attendance. One professor
utilizes a requirement for attendance resulting in negative consequences for absences. Another
utilizes a reward system. Another tracks attendance but neither rewards nor punishes students
based on attendance. This spectrum of approaches to how attendance affects students’ grades
creates an additional opportunity to research what motivates a student to attend and to be
successful.
Data has been gathered starting with the January 2009 term. The research study is currently
ongoing. At the end of each quarter, additional attendance information is added to the growing
database. Because the database is extensive and spans multiple courses taught by multiple
instructors, the researchers have the ability to track an individual student from their first course
as a freshman until that student graduates. Currently the database holds over 2,250 entries. The
only students not included in the following data are those who dropped out of the courses and
those who arranged to receive an incomplete. At the time of this paper, there was not enough
data to report on the performance of students who received incompletes.
Following is a description of each class and the mode and method of instruction.
TECH208 Survey of Electricity - is a traditional first lecture/lab course in electronics and
electrical circuit analysis. The attendance is taken with a daily sign-in sheet. The course has a
two-hour weekly laboratory.
TECH 393 Technology in World Civilization - is a traditional lecture-nonmathematical course.
Attendance is taken through the use of a daily roll call. This is necessitated because the class is
taught in one location and broadcast by simultaneous interactive television to three additional
remote locations. This class is structured as four hours of lecture per week.
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TECH 320 Non-Metallics - is a lecture/laboratory mode of instruction. Attendance is taken
through the use of a daily sign-in sheet. This class is structured as two hours of lecture and seven
hours of lab per week.
TECH 341 Strength of Materials - is a lecture and mathematically intense course. Attendance is
taken daily by distributing a roll to the students requiring their signature to be marked as present.
METC 102 Introduction to Engineering Graphics - serves as a pre-college skills course for
students that come to the department without any previous high school or employment
experience in technical drawings. The class is a lecture format. This class is unique in the study
in that the grading is Pass/Fail. Attendance is taken daily by distributing a roll to the students
requiring their initials to be marked as present.
METC 110 Engineering Graphics - consists of both lecture and laboratory/demonstration
periods. The laboratory/demonstration periods are interspersed with the lecture periods.
Attendance is taken daily by distributing a roll to the students requiring their initials to be
marked as present.
MENG 217 3-D Parametric Design - consists of both lecture and laboratory/demonstration
periods. The laboratory/demonstration periods are interspersed with the lecture periods.
Attendance is taken with a daily sign-in sheet.
METC 340 Statics - uses a lecture-mathematical mode of course instruction. Attendance is taken
with a daily sign-in sheet.
MENG 382 Fluid Mechanics - uses a lecture-laboratory mode of course instruction. Attendance
is taken with a daily sign-in sheet.
MENG 385 Robotics and Automated Systems - uses a lecture-laboratory mode of course
instruction. Attendance is taken with a daily sign-in sheet.
MENG 412 Fundamentals of Engineering - uses a lecture mode of course instruction. Attendance
is taken with a daily sign-in sheet.
MENG 407 HVAC - uses a lecture-laboratory mode of course instruction. Attendance is taken
with a daily sign-in sheet.
By virtue of the course numbering system, it can be seen that the makeup of tracked courses
ranges from freshman to senior level. It should be noted that some of these 300-level courses
constitute senior-level courses for students in many of the technology programs.
Project Outcomes
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This paper follows up on the initial analysis of data that found a correlation between student
attendance and academic success. This current analysis was conducted to see if there were any
significant differences in student attendance based on the method in which attendance affects the

student’s grade in the course. The various instructors contributing data to this project fell into
one of three categories when it came to how they used attendance in relation to a student’s grade.
Those three different methods are listed below.
1. Attendance is rewarded (nicknamed the, “Carrot” approach)
2. Lack of Attendance is punished (nicknamed the, “Stick” approach)
3. Attendance is neither rewarded nor punished (nicknamed the “No Carrot – No Stick
approach)
An example of how the Carrot approach is where students that maintain a certain level of
attendance are allowed to drop their lowest exam score. The Stick approach could involve
reducing a student’s grade by a certain percentage based upon their level of attendance. The No
Carrot – No Stick approach involves taking attendance but neither rewarding students for
attending nor punishing them for not. This method assumes that attendances is its own reward in
that students that attend will pick-up the material better and do better on assignments and exams.
In order to utilize consistent data from which to draw conclusions it was realized that classes that
cross all three different attendance policies occurred only in the 300-level courses. Consequently,
only data from the 300-level courses in the attendance database was used in the following
analysis. Figure 1, below, shows the results of the data for the 300-level courses in the study with
the data divided into specific GPA blocks. The percentage of days a student attended the course
is given on the vertical axis of the chart.

Figure 1. Percent of class attended versus Student GPA
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To simplify the analysis the student’s final grades were divided into four ranges: 0.0 to 0.9, 1.0
to 1.9, 2.0 to 2.9, 3.0 to 3.5, and 3.6 to 4.0. Average attendance percentages within each GPA
grouping were plotted according to the method of attendance category. Anecdotal concepts
would seem to favor the Stick method as having the highest percentage of class attendance.
However, within the different GPA bands this is not the case. In every case, the Carrot method
corresponds with the highest percentage of class attendance. It can also be determined that
among students in the highest GPA band that no single method stands out as significantly

different from any other method. At the opposite end of the GPA bands, the Carrot method has
the greatest impact on student attendance by a significant amount.

Figure 2. Percentage of class attended versus Attendance Method
Figure 2 takes this same data and presents it with the Attendance Method on the x-axis.
Viewing the data in this manner brings out one interesting aspect of student attendance in regards
to the Stick method. In all other Attendance Methods, attendance increased with each increasing
GPA band, except in the case of the Stick Method. In this method, students in the 1.0 to 1.9 GPA
band had greater attendance than the students had in the next higher band but did not achieve the
same success in the course as those students. Perhaps this relates to higher student expectations
about how big the reward would be for attendance. Students may have thought that they could
overcome a larger amount of their shortcomings in the class with the attendance reward than was
actually mathematically possible.
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Figure 3. Percentage of students in GPA range versus Student GPA

In Figure 3, the percentage of students that fall into each GPA band is shown. This figure
illustrates another interesting aspect related to Attendance Methods. This data shows the highest
number of students in the lowest GPA band comes from the Stick method and the lowest number
of students in this same failing band comes from the No Carrot/Stick method. No data was
available to determine why this might be the case. The No Carrot/Stick method also had the
highest percentage of students in the highest GPA band. This seems to indicate that the No
Carrot/Stick method correlates with better overall student performance in the course. The Carrot
method shows the weakest performance in the highest GPA band among the different methods.
Again, perhaps this is due to good habits developed by students in the top GPA band making the
concept of a reward less important to their overall success.
In Figure 4, the data is clustered by the type of Attendance Method used.

Figure 4. Average Student GPA at different levels of attendance for each Attendance
method
From Figure 4 it can be determined, that all three methods provide similar levels of student
attendance at the higher GPA levels. The methods seem to have their greatest differences at the
very low end of student GPA. Here we see the Stick method with the smallest amount of student
attendance in the lowest GPA levels. The No Carrot/Stick method has an interesting deviation
from the others at the lowest end of Student Attendance percentages. There were not an
appreciable number of students with this method that fell into the 30 to 39% attendance band.
Students in this method showed either a definite low attendance (20 to 29%) or they managed to
maintain attendance levels closer to 50% and above.
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Finally, as a summary to the data, Figure 5 is presented.

Figure 5. Percentage of Students by percent of classes attended for each Attendance Method
As a final summarization of the data for these 300-level engineering and technology courses used
for the study, some interesting aspects of attendance are shown in Figure 5. The Carrot method
resulted in the highest number of students with 100% attendance. In order to further analyze this
graph, the actual data used in its creation is displayed in Table 1.

0-9%
10-19%
20-29%
30-39%
40-49%
50-59%
60-69%
70-79%
80-89%
90-99%
100%
90% and
above

All
Carrot Stick
0.2%
0.2%
0.0%
0.1%
0.0%
0.2%
0.6%
0.4%
1.1%
0.6%
0.5%
1.1%
1.4%
1.6%
1.3%
2.0%
1.4%
2.0%
4.7%
3.7%
4.0%
10.1% 10.0% 8.8%
19.2% 15.0% 24.8%
41.4% 41.7% 46.2%
19.7% 25.5% 10.4%
61.1%

67.2%

56.6%

No
Carrot/Stick
0.4%
0.0%
0.4%
0.0%
0.8%
3.3%
8.4%
13.0%
18.4%
31.4%
23.8%
55.2%
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Table 1.
Percentage of Students by percent of classes attended for each Attendance Method.

The data in Table 1 was utilized to create Figure 5. The first column is the percentage of
attendance. The next columns indicate which percentage of students attended class at that level
for each attendance method.

In Table 1, an additional final row was included at the bottom that totals the values from the 90
to 99% and the 100% columns. From this final row, it can be seen that the Carrot method not
only creates the greatest number of students with 100% attendance, it also maintains the top
position in generating attendance levels in the 90% and above level. Student attendance at a 90%
and above level is a desirable goal for all college courses. As a result, the Carrot method seems
to be the recommended method to generate the best levels of attendance among students in
engineering and technology courses at the 300 level.
Project Outcomes, Conclusions and Future Plans
Broad conclusions from the data were limited by only being able to utilize data for 300-level
courses in the analysis. By the time students reach their junior-level courses in an engineering
and technology program they may already be entrenched in the habits that will determine their
success. It would be very useful to do this same analysis for 100 and 200-level courses to see if
students that are in their formative stage of a college career respond differently to these different
methods.
It can also be stated that it was impossible to eliminate data influences related to specific
instructor techniques in teaching and grading. Since each method was assigned to a specific
instructor this creates a possible bias to the data. An interesting study would be to have a single
instructor teach using all three Attendance Methods in order to remove this bias from the results.
Whether professors should have an attendance policy is also debated. There are some researchers
who say an attendance policy is warranted7,5. There are others who argue against attendance
policies1,4,6,17,24. Further, some research states that motivational grading is appropriate in some
contexts if instructors use it effectively and appropriately15. Further, some conclude “the higher
the rate of class attendance, the higher students’ evaluation of the instructor”9.
Where does all this leave us can be open to debate. The data collected shows a slight bias for the
Carrot method of attendance. However, the bigger overarching conclusion is still that attendance
in class still matters and is a chief indicator toward student success. Professors should be
encouraged to do whatever works for them and their students to increase daily attendance in
class.
This is an ongoing study. Additional information will added to the database at the end of each
quarter for the next year. The researchers on this project intend to use this data to examine such
additional attendance related issues as:
Does a student’s attendance pattern change as they progress through the major?
Does success early on lead to greater or less attendance in future courses?
Is there a correlation between a student’s major and his attendance patterns?
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-

-

Does a student’s entering SAT score correlate to his attendance behavior?
Are there differences in attendance patterns among different genders or ethnic groups?
Are there differences in attendance patterns that affect success for students form first time
college families more than others?
Does the time of year of the course affect attendance (fall, winter, spring)?
Do students in certain majors have patterns of attendance different from others?
Does the grading scheme (Pass/Fail vs. number grades) affect attendance?
Does attendance vary based on the mode of instruction (lecture vs. lab)?
How does our study relate to others in terms of student programs of study and the size of
the project database?
Does attending the first class have any correlation with the final grade?

These and other aspects related to attendance and student success will be evaluated in the future.
Additional data collected from new courses will be incorporated into the project database with
each passing quarter and the database will continue to grow. The project team will publish results
from future studies in hopes of establishing a useful dialogue in higher education on the aspects
of attendance.
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