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Abstract – This study aims to measure the movement of engineering students at Michigan Technological University 
(MTU) between majors. Specifically, what portion of students arrive without having decided upon a major? Of those 
who have decided, how many will change their major before graduation? Are some majors more likely to see 
changes? Are there common migration paths between majors? A sample of approximately 829 students who entered 
into MTU's engineering program in 2000 is used to determine the frequency and direction of program changes. One 
motive for this work is to obtain data to justify or challenge the constraints that a common first year engineering 
program necessarily places on degree programs. In addition, results from this study may be useful in developing 
first year programs to better meet student needs. 
 
The choice of engineering major is both difficult and weighty. The young engineer needs to 
balance several criteria; i.e., personal strengths and interests, program requirements, career and 
employment opportunities, etc. Often, undergraduates do not have the information or 
introspection to get the decision right on the first try (or, in some cases, on the second or third 
try). As such, engineering schools have long adopted methods to help students reach a confident 
commitment. Common first year engineering programs have become a popular approach to 
giving the student more time and more information prior to making a firm choice of major. 
However, degree granting programs are under increasing pressure to fit more content into their 
four year curriculum. This raises a commonly voiced question: "Are the credits spent on first 
year engineering courses really a critical part of the curriculum?" 
 
Background 
Michigan Technological University (MTU) adopted a common first year engineering program in 
the fall of 2000 (concurrent with the change from quarters to semesters). Incoming engineering 
students may still select a major, however, their first year courses may be applied to any of the 
10 engineering majors within MTU's College of Engineering. As part of the first year 
engineering courses (ENG1101 and ENG1102), students are exposed to all engineering 
disciplines through a wide variety of department explorations, engineering problems/projects and 
ethics case studies. The curriculum for these courses (engineering analysis, design, computer 
programming, technical communication, the engineering profession) is applicable to all 
engineering disciplines, however, the six credit hours that they occupy are in high demand in 
every degree program. 
 
According to Christopher Rowe (Rowe, et al., 2005), “Approximately 40% of the first-year 
engineering students at Vanderbilt University are unsure of their major upon entering the 
university.” To help students make an informed decision before getting well into a major's 
curriculum, their introductory freshman engineering course was remodeled.  The material 
covered in the first half of the semester long course is a general module covering basic 
computing and problem solving skills.  During the second half of the semester students select 
two four-week long modules that are discipline specific, which allow students to apply what they 
learned in the general module in an area of interest.  Evaluation of this course included an 
examination of the students intended major at the beginning of the semester and at the end of the 
semester.  Rowe found that 15% of the students were interested in changing their major to either 
a new engineering major or leaving engineering altogether.  This study looked at student 
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intentions at the end of their first semester and did not follow these students beyond this point.  
We are interested in determining for MTU students how many students change their major and at 
what point those changes are made.  This requires following students’ majors over several years. 
 
Another recent study done at the University of Notre Dame (Pieronek, et al., 2004) compares 
retention rates for men and women going into their second year of engineering. Their data show 
a three year average first year retention of 58%. Although this indicates that there is an 
opportunity to help students make engineering program decisions (either before or after they 
enter their first year), the study is really focused on recruitment and retention. The questions 
targeted by our study are more focused toward learning where and when students move out of 
their originally planned major. 
 
A third study at Frostburg State University (Soysal, et al., 2003) looks at the enrollment profile of 
their first year classes from 1997 through 2002. [3] From this they were able to determine 
migration out of either electrical or mechanical engineering programs. The work, however, 
measures a relatively small sample (about 40 students per year) and does not track the other 
engineering majors. 
 
As such, a research gap exists that this study aims to fill. The scope of this paper is to observe, 
not necessarily analyze. To be clear, at the time of this writing we are not looking to answer 
questions regarding students underlying motives for changing majors other than drawing basic 
conclusions directly from enrollment data.  
 
Sample 
The sample used for this work is the group of 829 incoming first-year engineering students from 
the Fall of 2000. This does not include transfer students or students who have changed into the 
College of Engineering (COE) from one of MTU's other colleges. The group is first separated by 
originally declared major, then by number of changes in major (zero, one, or two or more). This 
group is selected because it is the most recent incoming class that has largely finished their time 
at Michigan Tech where all students were able to select their incoming major. It is interesting to 
note that, by the end of 2006, only 6 students were still enrolled in pursuit of their originally 
declared degree.   However, only 40% had received degrees in their original declared program. 
So, a preliminary conclusion is that over half the students in the sample either changed their 
major or left MTU. This begs the question: "Where did they go?" We will attempt to answer the 
question below. 
 
Because of the common first year engineering program, many students (about 20%) declared 
General Engineering as their original major knowing they would change to a degree program in 
their second year. As expected, nearly all of these "engineering undecided" students change their 
major at least once. Two other small groups have been combined with General Engineering: 
Engineering Undeclared and Bachelor of Science in Engineering (BSE).  In 2000 MTU was in 
the process of changing "General Engineering" to "Engineering Undeclared". As a result, the Fall 
2000 sample contains records under both. The BSE degree is a four year general engineering 
degree that is based on courses fundamental to all engineering disciplines and requires students 
to take selected courses within a traditional engineering discipline while also allowing them to 
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take a large number of elective courses.  These elective courses may be used to earn a minor or 
certificate (such as secondary education). 
We also note that MTU had a Mining Engineering major in 2000. Since that time, this 
curriculum has been combined with Geological Engineering. For this work, these groups have 
been combined. 
 
Results 
Figure 1 shows the distribution of major in the incoming engineering class for Fall 2000. Table 1 
shows the abbreviations used throughout this paper to indicate MTU's 10 engineering major 
programs. 

Table 1 – Engineering Program Abbreviations 

 
 

Figure 1 - Fall 2000 Composition of Originally Declared Majors 
 
It is safe to assume that the incoming General Engineering students (179) were not ready to 
commit to an engineering program. Of the remaining 650 students, about half decided to pursue 
a different direction during these six years: about 170  changed to a new program within MTU's 
COE, 230 left the COE, and 250 left MTU altogether.  
 
Figure 2 shows the percent of students who changed out of their originally declared major.  
It should be noted that these statistics do not include students who left MTU. For example, 73% 
of the incoming General Engineering students remained at MTU and changed their major. In this 
case, we would expect this number to be near 100%, however, the students who left before 
making any changes have been eliminated from the statistics. The highest level of change seen in 
a degree-granting program was in Computer Engineering at 53%. The lowest portion of changes 
was seen in Civil Engineering, only 14%. 

EMSE = Material Science 
EBE = Biomedical Engineering 
ENG = General Engineering, Engineering Undecided 
ECE = Civil Engineering 
ECM = Chemical Engineering 
ECP = Computer Engineering 
EEE = Electrical Engineering 
EEN = Environmental Engineering 
EGE = Geological Engineering, Mining Engineering 
EME = Mechanical Engineering 
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Figure 2 – Students Who Changed by Major 

 
Somewhat surprisingly, there were relatively few students making two or more changes to their 
major: 
 

• 288 students who made one change (35%) 
• 33 students who made two or more changes (4%). 

 
Another indicator of student commitment to their original choice of major can be seen by 
looking at the number of students who graduated in the program they originally chose. Figure 3 
shows the portion of students who graduated in their originally declared major. 

 
Figure 3 - Percent Graduated in Original Declared Major 

 
For the entire incoming engineering class, 326 of the original 829 students (40%) graduated in 
their original declared major. Again, we would expect General Engineering to be near zero (one 
student from Fall 2000 graduated with a BSE degree). Civil, Environmental, and Material 
Science majors all have graduation rates greater than 60% indicating students were more than 
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likely to finish the program they started. Students originally in either Computer or Geological 
engineering programs were less than 30% likely to graduate in the program they started.  
 
It is also interesting to look at when these changes took place. While MTU students may request 
to change their major at anytime, their major is officially changed only during the first 1.5 weeks 
of the semester.  Students effectively have three opportunities per year to change their program 
of choice. Figure 4 gives an overview of the number of students in the group changing majors 
during each year of the study. As you can see, about ½ or ~80 students switched engineering 
majors during their first year and the remaining 80 either switched to a different college or left 
MTU altogether. Additionally, during their second year, a significant number of students (102) 
are still making changes to their chosen field. 
 
 

 
Figure 4 – Timing of Student Changes  

 
One way to see the common migration paths is to look at changes into and out-of each major 
(Figure 5). Three programs (Civil, Electrical and Material Science) show significant positive 
migration. Other than the expected negative migration in General Engineering, three programs 
(Biomedical, Chemical, and Computer Engineering) show significant negative migrations.  
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Figure 5 - Student Program Changes (In/Out) by Major 

 
Another way to see common migration paths is to list the most common major changes for each 
program (Table 2). The changes out of General Engineering (originally undeclared) are, as 
expected, in proportion to program size. It is noteworthy that a significant number of Mechanical 
Engineering students transfer into Mechanical Engineering Technology (18 out of 235). It is also 
interesting to note that there is a significant migration from Computer Engineering into Electrical 
Engineering (13 out of 56). 

 
 
Conclusions 
Due to the significant number of students changing out of their original major (about 60%), a 
first year engineering program is beneficial to give students time and resources to make the best 
decision. Further development of the first year engineering program is needed to better bridge 
the gap to reduce the number of changes seen after the first year. 
 
Future Work 
The class of 2000 was the initial group to experience the MTU common first year engineering 
curriculum. As such, it would be useful to repeat this study with the class of 2003 after they have 
had six years to pursue their degrees; i.e., study to be conducted in spring of 2010. In this way, it 
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may be possible to conclude whether changes in the first year engineering program or 
departmental recruitment efforts have had any effect on student migration between majors. 
Further, it would be useful to learn more about student attitude, career knowledge and 
motivation. 
 
Further development of the first year engineering program is needed to provide better discipline 
specific information and experiences to help students align their interests and talents with a 
degree earlier in their educational experience 
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