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During the project selection phase in a capstone course, it is often the case that some projects aremore popular than others.

To understand the factors students consider when selecting a capstone project, Mechanical, Biomedical, and Electrical

engineering students were surveyed. An initial survey in 2015 of 83 participants rated how important each of 14 pre-

determined factorswere in their recent individual project selection process. The datawas analyzed to determine the relative

importance of the factors. A second survey was conducted in 2016 with 69 participants using a slightly modified set of 18

pre-determined factors. The results of these two surveys were consistent and showed that amajority of students are taking

into account a diverse range of factors when they select their capstone projects. The top rated factors in both surveys relate

to three main areas: (1) to gain experience in a particular field or technology, (2) the desire to work with industry partners

and (3) the quality and completeness of the information about the particular project available at bidding time.These results

are used to identify some specific actions that can be taken to significantly increase the chance that students have a positive

educational experience in capstone courses.
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1. Introduction

The formation of project teams and thematching of

teams and projects are challenging issues in cap-

stone design courses [1, 2]. A related question that

has received much less attention is what drives

student interest in particular projects. In other
words, if students are given the option to rank

project preferences as a part of the team and project

matching process, why do they prefer certain pro-

jects? In fact, only one study could be found that

addressed this question [3].

Interest in students’ perception of projects was

motivated by the project assignment process used in

the capstone engineering courses at the University
of Texas at Dallas (UTD). Project assignment is

done using a bid process that involves students

ranking their project preferences from a list of

available projects. In reviewing the project bids, it

is usually the case that some projects are very

popular while others are not. This observation

prompted the more general question of why stu-

dents prefer some projects over others.
Anecdotal evidence suggested that students were

considering factors such as exposure to a preferred

employer, familiarity with the project topic, and

whether the project appeared to be ‘‘easy’’ or

‘‘hard’’. In a couple of instances, students asked

not to be matched with projects that involved

controversial topics such as animal experimenta-

tion or military weapons systems. Beyond this, one
can wonder how much peer pressure, the ability to

immediately envision a solution, or perhaps some

personal life experience influences project choice.

To help answer the question about why students

prefer certain projects, a study was conducted to

discover what factors students consider when select-

ing a capstone project. Two separate cohorts of

capstone students were surveyed to gather
responses to a set of pre-determined project selec-

tion factors. The results of these two surveys con-

ducted in Fall 2015 (Year 1) and Fall 2016 (Year 2)

are analyzed and presented here. It is expected that a

better understanding of the factors that influence

project choice will help to improve the educational

experience in capstone courses by enabling instruc-

tors to offer appealing projects that excite and
engage students.

2. Background and methodology

At UTD, two-semester engineering capstone pro-
jects are completed by students in the Mechanical

(MECH), Biomedical (BMEN), andElectrical engi-

neering (EE) departments. Both themechanical and

biomedical engineering departments are relatively

new additions to the UTD engineering school with

the capstone course being first offered in these

departments in Fall 2012 and Fall 2014, respec-

tively. Although the electrical engineering depart-
ment is older, their capstone course switched to the

current format in 2013.

At the beginning of the semester, the set of

available projects is presented during one of the
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first class meetings to the students in each depart-

mental capstone course. The respective instructors,

or, in some cases, a sponsor representative, explain

the background, objectives and deliverables of each

project using slides that are prepared by each

sponsor based on a provided template. The cap-
stone instructors review the projects in advance and

determine the disciplines required (BMEN,MECH,

EE) for each project. These requirements are com-

municated to the students at the time projects are

presented. Time is allowed for students to ask

questions after each project is described. The slides

and any other sponsor provided materials are also

made available to the students afterward. As much
as possible, all projects are presented equally (i.e.,

without expressing any opinion on expected diffi-

culty level, workload expectations, etc.). Students

are also not specifically coached to look for factors

that might lead to a more successful project (e.g.,

well-defined requirements).

Following the project presentations, students are

given a few days to consider their choices and
submit their bids. No specific instructions or

advice are provided to the class about what factors

they should consider when selecting projects. Each

student completes a bid form that captures informa-

tion on skills, interests, electives completed, hands-

on experience, etc. The form also includes a table in

which students rank their project preferences. On

the bid form, students can express a preference for
working with particular classmates, but it is made

clear that it may not be possible to honor all such

requests. Team formation and project matching are

done by individual instructors using information

from the bid form and student résumés. Every effort

is made to place each student on one of their top

project choices or with their preferred team mem-

bers, which we believe helps their motivation level.
To gain some insight into the project selection

process, datawas gathered using a voluntary on-line

survey that was distributed to Mechanical, Biome-

dical, and Electrical engineering students in the Fall

2015 and Fall 2016 semesters (UTD IRB Approval

No. MR 15-226). The survey was sent shortly after

project assignments were completed so that the

project selection experience would be fresh on the
minds of students. Students were excluded from

participating in the survey if they were on teams

that proposed their own project topic. Therefore, all

of the students receiving the survey had the option

to pick from among the available set of industry-

and faculty-sponsored projects. This distinction

wasmade because it did notmake sense for students

who worked on their own project to participate in
the survey since theydid not actually select aproject.

The survey asked respondents to identify their

engineering major, gender, and to rate the impor-

tance of each of a set of pre-determined project

selection factors. The factors on the survey were

generated based on the authors’ experience and

perception of what considerations they believed

might be important to students in the project selec-

tion process. In response to the question: ‘‘How
important were each of the following factors in your

project selection decision?’’, respondents were

asked to evaluate the importance of each factor on

their personal project selection process using a 5-

point rating scale (Very Important, Important,Mod-

erately Important, Of Little Importance, or Unim-

portant). The factors were presented to all

participants in the same order and the order had
noparticular significance. The 14 factors included in

the Year 1 survey are as follows:

1. Perceived level of project difficulty.

2. Desire to work on an industry-sponsored pro-

ject.

3. Desire to work on a faculty-sponsored project.

4. Quality of information available before selec-
tion.

5. Previous knowledge, experience, or familiarity

with project technical area.

6. Being able to envision one or more possible

solutions to solve problem.

7. Desire to gain exposure to a company for

employment or internship opportunities.

8. Reputation of company sponsoring project.
9. Desire to gain experience in a particular field or

with a specific technology.

10. Project had well-defined requirements and

goals.

11. Potential impact of project or value to sponsor.

12. Positive or negative social or ethical considera-

tions.

13. Desire to work on a project with friends.
14. Project involved a topic that was personally

relevant or important.

For the Year 2 survey, some revisions were made to

the set of project selection factors based on feedback

received from the presentation of the preliminary

results at the 2016 Capstone Design Conference [4].

It was believed that more detailed information
could be obtained by splitting the factors related

to project difficulty (Factor 1) and social and ethical

considerations (Factor 12) so that respondents

could express a definite opinion. Therefore, these

two factors were removed from the survey and each

was replaced with a pair of more specific factors. In

addition, two completely new factors were added.

To summarize, the changes made in the Year 2
survey were the removal of Factors 1 and 12

above, and the addition of the following factors:

15. Wanted a project that would be a challenge.
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16. Wanted a project that would be easy

17. Positive social or ethical considerations.

18. Negative social or ethical considerations.

19. Opportunity to innovate and develop some-

thing that is potentially patentable.

20. Desire to work on a multidisciplinary project
with teammates from outside my discipline.

In the Year 1 survey, valid responses were obtained

from a total of 83 students. In the sample, there

were 63 males and 20 females. The departmental

distribution was as follows: Mechanical = 27,

Biomedical = 26, and Electrical = 30. In the Year

2 survey, valid responses were obtained from a total

of 69 students. In the sample, there were 51 males

and 18 females. The departmental distribution was
as follows: Mechanical = 30, Biomedical = 24, and

Electrical = 15.

3. Results and discussion

To create a convenient metric for use in judging the

relative importance of the project selection factors,

the percentage of Important and Very Important

responses were summed for each of the project
selection factors. The rationale for this approach

is that the top two ratings express a definite pre-

ference for a given factor while the other ratings

show a neutral or negative response for the factor.

Unless otherwise specified in the following, the

‘‘rating’’ of a factor refers to the combined percen-

tage of respondents rating that factor as either

Important or Very Important.

3.1 Overall ratings

The overall results obtained from the Year 1 and 2

surveys are presented in Figs. 1 and 2, respectively.

The factors in each figure are organized and ranked

by rating (i.e., the combined percentage of respon-

dents rating a given factor as Important or Very

Important). It can be seen that in Year 1 more than

half of the students surveyed rated 11 of the 14
factors above 50%, meaning that these factors were

seen as being either Important or Very Important in

their project selection process. InYear 2, 13 of the 18

factors were rated above 50%. The fact that most of

the factors in the survey are rated above 50% by a

majority of students shows that students are taking

into account a diverse range of factors when they

select their capstone projects.
In theYear 1 survey, workingwith friends, ethical

considerations, and wanting to work on a faculty-

sponsored project were rated under 50% meaning

that these factors were seen as being either Impor-

tant or Very Important by less than half of the

students. The same factors again appeared under

the 50% rating threshold in the Year 2 survey. In

addition, the newly-added factors related to multi-
disciplinary projects and projects that were per-

ceived to be easy were also not considered

Important or Very Important by a majority of

students.

As many factors were rated above 50%, the data

was further analyzed to determine which factors

students considered Very Important in selecting

projects. This breakdown is also shown in Figs. 1
and 2, and Table 1 displays the factors that received

30% or higher ratings in at least one of the two
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cohorts. The Year 1 survey revealed that only one

factor (‘‘Desire to gain exposure to a company for
employment or internship opportunities’’) had

more than 50% of students rating it as Very Impor-

tant. One additional factor (‘‘Desire to gain experi-

ence in a particular field or with a specific

technology’’) exceeded 40% in the Very Important

category, while three others (‘‘Desire to work on an

industry-sponsored project’’; ‘‘Previous knowledge,

experience, or familiarity with project technical
area’’; and ‘‘Reputation of company sponsoring

project’’) were above 30%, giving a total of five

factors rated above 30%. In the Year 2 survey, the

highest ranked single factor had 36%of respondents

rating it as Very Important. However, the Year 2

survey had six factors with more than 30% of

students rating them as Very Important. Four of

the five factors in Year 1 survey exceeding 30%were
also above 30% in the Year 2 survey. The single

exception was for the factor ‘‘Previous knowledge,

experience, or familiarity with project technical

area’’, which was rated Very Important by 22% of

the respondents in Year 2. The two factors that

exceeded 30% in Year 2 only were ‘‘Quality of

information available before selection’’ which was

25% in Year 1 and ‘‘Potential impact of project or
value to sponsor’’ which was 29% in Year 1.

3.2 Comparison of student cohorts

Since the survey was given to two student cohorts, it

is possible to examine how the rating of the factors

changed from year to year. These results are sum-

marized in Table 2. The first column in the table lists

the survey questions that were common to both

years. The second and third columns report the

combined percentage of Important andVery Impor-
tant responses received in each year. The last

column shows the absolute (not relative) change

from Year 1 to Year 2 (i.e., Year 2 result–Year 1

result).

It is difficult to pinpoint specific reasons for these

changes and it is possible that they are the result of

natural variations between student cohorts. How-

ever, two-thirds of the year-to-year rating changes
are less than �10% and only one factor changed by

more than 15%, demonstrating that overall there is

good consistency in the ratings for the two indepen-

dent cohorts. This consistency provides some addi-
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Fig. 2. Percentages of the 69 respondents from theYear 2 survey rating each project selection factor as either Important orVery Important.

Table 1. Factors rated as Very Important by more than 30% of respondents in at least one of the two cohorts

Percentage Rating Factor as Very Important

Factor Year 1 Year 2

Desire to gain exposure to a company for employment or internship opportunities 51% 32%
Desire to gain experience in a particular field or with a specific technology 43% 36%
Desire to work on an industry-sponsored project 36% 32%
Reputation of company sponsoring project 33% 32%
Previous knowledge, experience, or familiarity with project technical area 33% 22%
Potential impact of project or value to sponsor 29% 35%
Quality of information available before selection 25% 33%



tional confidence in the results obtained. Some

reasons for the differences between the results for

the two student cohorts are discussed in the follow-

ing section.

3.3 Discussion of factors

The survey results from both years showed that one

of themost important considerations for students in

selecting a capstone project is obtaining experience.

More specifically, students view the project as an

opportunity to get experience in a particular field or

technical area. This could mean for example that a

student prefers an oil and gas industry project
because that is the field they intend to enter upon

graduation. It could also mean that they selected a

project based on a specific personal interest such as

robotics or prosthetics. In either case, it appears that

students are selecting projects that align with their

personal interests and goals. Students seem to

recognize the importance of experience and they

view their capstone project as one way of building
and customizing their experience.

Themost recent decennial capstone design survey

[5] found that industry/government followed by

faculty were the two largest sources of capstone

projects. The present results show that students

place a high value on working on an industry-

sponsored capstone project. There was a consis-

tently high interest in industry-sponsored projects
(71% in both years) while a preference for faculty-

sponsored projects was the lowest ranked factor in

both surveys (19% and 7%). In addition, the

decreased interest in faculty-sponsored projects

from Year 1 to Year 2 likely reflects the increasing

emphasis that is being placed on industry-spon-

sored projects as the capstone program at UTD

matures. Although the survey did not probe the
reasons for such preferences, consideration of the

other top-ranked factors makes it reasonable to

assume that students are being career-minded in

making project selections. They want projects that

give them experience with real-world engineering

projects in their field of interest and exposure to

potential employers. Employer reputation, which

ranked near the middle of the factors, may also

reflect this same reasoning. Similar benefits of

industry-sponsored projects have been noted in
other studies [6, 7].

In the Year 1 survey, the second highest overall

ranked factor (and the highest factor ranked Very

Important) was ‘‘Desire to gain exposure to a

company for employment or internship opportu-

nities’’. Although the rating of this factor decreased

somewhat from Year 1 to Year 2, the Year 2 results

still showed that 61% of students felt like it was
either Important or Very Important to them in

selecting a project. This suggests that career oppor-

tunities are a major driver in student project selec-

tion decisions. The results show that one reason

students select projects sponsored by companies is

that they hope to gain either an internship or full-

time employment with the sponsoring company. In

the authors’ experience, student recruitment is one
of the most frequently mentioned reasons compa-

nies give for wanting to sponsor a capstone project.

In terms of recruitment, capstone projects are valu-

able to both students and sponsoring companies.

The results suggest that students give significant

weight to their ‘‘comfort-level’’ with a project in the

selection process. In other words, students are

looking for projects that match their experience
and that involve problems they think they know

how to solve. The factor ‘‘Being able to envision one

or more possible solutions to solve problem’’ was

rated as being either Important orVery Important to

64% of students in both cohorts. A related factor

‘‘Previous knowledge, experience, or familiarity

with project technical area’’ received ratings of

66% and 54% respectively for the two cohorts. The
12% decrease in the rating of this factor may be

partly due to an increased emphasis on telling

students prior to project selection that all projects
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Table 2. Comparison of responses for factors that were included in both the Year 1 and Year 2 surveys

Percentage Rating Factor as
Important or Very Important

Change from
Factor Year 1 Year 2 Year 1 to Year 2

Desire to gain exposure to a company for employment or internship opportunities 74% 61% –13%
Desire to work on a faculty-sponsored project 19% 7% –12%
Previous knowledge, experience, or familiarity with project technical area 66% 54% –12%
Desire to gain experience in a particular field or with a specific technology 80% 75% –5%
Desire to work on a project with friends 39% 33% –6%
Reputation of company sponsoring project 64% 60% –4%
Desire to work on an industry-sponsored project 71% 71% 0%
Being able to envision one or more possible solutions to solve problem 64% 64% 0%
Project involved a topic that was personally relevant or important 54% 56% +2%
Quality of information available before selection 67% 74% +7%
Potential impact of project or value to sponsor 58% 67% +9%
Project had well-defined requirements and goals 64% 80% +16%



will require some self-directed learning of specia-

lized skills and that they should not let the limita-

tions of their current skill set discourage them from

selecting projects that match their interests.

Among the factors that were added or refined for

the Year 2 survey, it was disappointing to see that
initially most students do not see the value in work-

ing on a multidisciplinary project. This has been an

area of emphasis in the UTD capstone program,

and at the end of the project students that were on

multidisciplinary teams usually agree that the

experience was positive, valuable and better emu-

lates real-world design experience. On the other

hand, it was encouraging to see that very few
students (11%) are just looking for an easy project.

In fact, the opposite appears to be true with 55% of

those surveyed saying that a challenging project was

either Important or Very Important to them. In

addition to a challenge, students want a capstone

design project that affords them an opportunity to

innovate and make a difference for the sponsor.

Ratings for both of these factors (‘‘Opportunity to
innovate and develop something that is potentially

patentable’’ and ‘‘Potential impact of project or

value to sponsor’’) showed that more than half of

the students surveyed felt theywere either Important

orVery Important in their project selection decision.

In short, these results suggest that most students

want to demonstrate their engineering skills by

working on a challenging capstone project that
allows them to do novel work that matters to a

client. These findings are consistent with the

authors’ experience in which they see students

being more motivated on projects in which the

students are doing original work that has the

potential tomake a significant impact for a sponsor.

Previous comments from students led to the

inclusion of factors related to a project topic being
something that was personally important or that a

student liked or disliked from the standpoint of

personal ethics or social considerations. For exam-

ple, one student mentioned wanting to work on a

particular project because a family member with a

medical condition could be helped by the device that

was to be designed. On the contrary, students have

occasionally objected to working on projects spon-
sored by defense contractors. Selecting a project

involving somepersonal relevancewas an Important

or Very Important factor to slightly more than half

of the students surveyed in both cohorts. In theYear

1 survey, the ‘‘Positive or negative social or ethical

considerations’’ factor received a 30% rating.

Apparently, the wording of this factor was some-

what ambiguous in the survey because splitting it in
the Year 2 survey yielded much different results,

with 59% rating ‘‘Positive social or ethical consid-

erations’’ as Important orVery Importantwhile only

42% rated ‘‘Negative social or ethical considera-

tions’’ as Important or Very Important. This con-

firms the anecdotal evidence about students taking

their personal experiences and feelings into account

in their project selection decision.

It is also encouraging to see that the ratings of
factors that can directly influence the success of a

project such as the quality of the information

available before selection and whether the project

had well-defined requirements and goals increased

from Year 1 to Year 2. One of the biggest surprises

in the Year 1 survey was that students did not rate

well-defined requirements and goals higher. Per-

haps a lack of experience led students to be less
concerned about project requirements and goals.

Then, in the Year 2 survey, the ‘‘Project had well-

defined requirements and goals’’ factor jumped to

an 80% rating and was the highest ranked factor in

the survey. Despite students not being specifically

told in class prior to project selection to look for

these attributes, students seem to have a better

awareness of their importance. One possible expla-
nation is that the overall quality of the information

presented to the students in Year 2 was higher,

which led to an overall perception of better defined

projects and drove the increase that was observed.

One of the lower ranked factors involvedworking

with friends. As mentioned above, the project bid

process allows students to suggest others that they

would like to have on their team. If students do this,
they are instructed to make sure that all the pro-

posed teammembers are included on each student’s

bid and that all have selected the same project. The

‘‘working with friends’’ factor was included to see if

students were changing their project preferences in

order to be placed on a team with their friends. The

consistently low ranking for this factor suggests that

students are either not changing their project pre-
ferences toworkwith friends or perhaps groups that

want to work together already have similar project

preferences.

3.4 Gender and departmental affiliation

Figures 3 and 4 show the results broken down by

gender and Figs. 5 and 6 show the results separated
by departmental affiliation. There are, as would be

expected, numerical and ranking differences in the

importance metric (percentage of Important and

Very Important responses) between males and

females and between Mechanical, Biomedical, and

Electrical engineering majors for each of the project

selection factors. However, further analysis using

the chi-square test showed that the differences for
only two factors were statistically significant. A few

other cases were marginal, but only the results for

two factors strictly met the criteria for statistical

significance (p < 0.05). Both of the following statis-
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tically significant results relate to differences seen

among departmental affiliation: ‘‘Desire to work on
a project with friends’’ in the Year 1 survey (p =

0.01) and ‘‘Being able to envision one or more

possible solutions to solve problem’’ in the Year 2

survey (p = 0.04). No specific reasons could be

identified for why there should be a departmental

difference for these two factors. It should also be

noted that due to the sample size, some of the

requirements for the expected frequencies in the
chi-square test were not met by the data that was

analyzed. In summary, it appears that the factors

that influence the selection of students’ capstone
projects do not strongly depend on gender or

departmental affiliation.

4. Implications for capstone courses

In light of what has been learned about the factors

that motivate students when they select a project,

what can be done to provide students with the best

possible experience in a capstone course? Based on
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Fig. 3. Percentages of the total male and female respondents from theYear 1 survey rating each project selection factor as either Important
or Very Important. Results shown as the combined percentage of Important and Very Important ratings.

Fig. 4. Percentages of the total male and female respondents from theYear 2 survey rating each project selection factor as either Important
or Very Important. Results shown as the combined percentage of Important and Very Important ratings.



the results found in this study, some recommenda-

tions are as follows:

� There is a strong preference for industry-spon-

sored projects. Students want both the experience

and exposure offered by working with a corpo-

rate sponsor.

� Students view the capstone project as an oppor-
tunity to gain valuable experience. Ideally, a

diverse range of projects should be available to

the class to allow students to work on a project or

in a technical area that is of interest to them.

� The quality of the information available at initial

project presentation is important. Descriptions,

slides and other materials should be carefully

prepared so that students have a clear under-

standing of what a project involves.
� Project requirements and goals should be well-

defined. It will be difficult for students (especially

inexperienced students) to be successful if the

sponsor cannot clearly articulate the project

specifications and desired outcomes. Those

responsible for soliciting and scoping projects
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Fig. 5.Percentages of the total respondents in each discipline from theYear 1 survey rating each project selection factor as either Important
or Very Important. Results shown as the combined percentage of Important and Very Important ratings.

Fig. 6.Percentages of the total respondents in each discipline from theYear 2 survey rating each project selection factor as either Important
or Very Important. Results shown as the combined percentage of Important and Very Important ratings.



should work closely with sponsors to ensure that

requirements and objectives are clear.

� Students tend to look for projects thatmatch their

previous knowledge and experience or projects

where they can immediately see a solution. It

would be good to remind students during the
project section phase that they need not constrain

their choices by these factors and that they will

have time later to learn needed skills and develop

a solution.

� Students do not seem to fully recognize the value

of working on a multidisciplinary team when

selecting projects. Perhaps being on such a team

seems like more work to students and they do not
appreciate what an important skill this is in

industry. It would be beneficial to emphasize to

students the importance of multidisciplinary

skills. At the same time, educators should work

across engineering departments to facilitate such

projects.

Overall, we see a strong alignment between the type

of projects that meet faculty requirements and the

projects that students value when making their

selections. Our program here at UTD is heavily

focused on providing industry-sponsored projects,
which we feel provides the best overall learning

experience for our capstone students. As seen

from the data, these are the projects that students

overwhelmingly prefer.

5. Conclusions

A study was performed to understand the factors

students consider when selecting a capstone project.

Two cohorts of Mechanical, Biomedical, and Elec-
trical engineering students were surveyed in Fall

2015 andFall 2016 to determine the importance of a

set of pre-determined project selection factors.Most

of the factors in the survey were rated as Important

orVery Important by amajority of students showing

that students are taking into account a diverse range

of factors when they select their capstone projects.

The top ranked factors suggest that students
strongly prefer industry-sponsored projects to

ones offered by faculty and they view the project

as an opportunity to obtain engineering experience

in a particular field. Students are also using the

project to gain exposure to a company for employ-

ment opportunities. Factors that ranked lower

included working with friends on a project and

seeking a project just because it appeared ‘‘easy’’.

Other than two factors, no statistically significant
differences were found with regard to gender or

departmental affiliation. Taken together, these

results point to some specific actions that can be

taken to significantly increase the chance that stu-

dents have apositive experience in capstone courses.

Further research is needed to confirm the trends

and conclusions presented here. We plan to move

forward with the Year 2 list of survey factors for
future capstone cohorts to obtain longitudinal data.

To determine if these results generalize to other

capstone student populations, we have invited cap-

stone instructors from other universities to partici-

pate, to broaden the data set beyond UTD.
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