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Abstract —This paper outlines evaluating questionnaire about
the student projects in software development courses. This
questionnaire performed Software Engineering, System Analysis,
and Agile Software Development courses in the Department of
Computer Engineering. Two different universities and 189
students attended the questionnaire. We prepared this
questionnaire to evaluate students’ technical skills and human
factor. In this study, the human factors in software development
courses students project evaluated, such as documentation, team
communication, project difficulties and evaluation of project
from students’ perspective. The purpose of this study identify the
students project difficulties in project based courses to preparing
students for professional life and provide better quality education
in software development courses.
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I. INTRODUCTION

Software engineering education is an engaging issue, and a
large number of studies have been conducted in this area [1,
29]. Some studies related to educational programs on software
engineering [3, 4]. Some of the studies have taken to the fore
the most appropriate way to prepare professional life of
software developers [5]. Education of future software engineers
was examined [6, 7]. Today teaching a course in software
engineering involves doing a project at the end of the course.
Some studies are related teaching software engineering project-
based method. Such as D. Dahiya studied on “Teaching
Software Engineering: A Practical Approach”, this paper
presents a method to teach Software Engineering using the
applied approach that the author designed and successfully
used [8]. E. Sventekova et al, studied on “Project-based
Teaching, Practice in the Academic Environment”, young
people should learn these soft skills at the university and
increasing student’s interest in participating in research and
development, while studying at university and apply the latest
knowledge from experience in education [9]. M. Gnatz et al,
studied on “A Practical Approach of Teaching Software
Engineering”, article reports experiences with the concept of a
course focusing on providing practical know-how [10]. Dr.
Alan R. Peslak studied on “Teaching Software Engineering
Through Collaborative Methods”, this paper outlines some of
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collaborative techniques and approaches used in the course
[11]. E. O. Navarro et al, studied on “Teaching Software
Engineering Using Simulation Games”, they developed a pair
of games for teach about the software process in software
engineering [12]. R. E. K. Stirewalt studied on “Teaching
Software Engineering Bottom Up”, they developed a new
course which incorporates this "bottom up"” coverage. Using
this method, we are able to instill a higher level of cognitive
ability in software-engineering methods than we were able to
achieve using the old method [13].

The industry claims that the software engineering graduates
are not able to meet their requirements in software industry. In
many of the studies observed that; students who graduate from
universities inexperienced, communication, collaboration,
creative and directing skills namely human factor(soft skills)
are not a good [9, 14, 15]. Industries spend time and money for
the acquisition of these skills to fresh graduates. For this reason
some studies have emphasized the importance of software
engineering education, to learn the business environment [10,
16]. Collaboration between the Software Engineering
Education and Software Engineering Industry, can gain some
benefits including the fresh graduates [17-20].

In this study, we apply questionnaire to students.
Questionnaire related to software development courses
projects. 189 students of in two different universities
participated in these questionnaire and we evaluate result for
find difficulties of the projects. We evaluate student projects
difficulties because of provide high quality education, training,
and educate students.

In the next section we briefly describe software engineering
education (see section II). Then software development courses
student projects evaluated (see section Ill). Finding will be
explained (see section 1V). Conclude the paper with future
work (see section V).

I1. SOFTWARE ENGINEERING EDUCATION

Software engineering education is traditionally performed
with the courses which are Computer Science and Computer
Engineering departments of universities.

These programs has a course called "Software Engineering"”,
in some programs in addition to this programs include a
variety of software engineering issues courses. In many
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universities around the world, was created Software
Engineering Undergraduate Programs [21].
Which is an international professional organizations
Association for Computing Machinery (ACM) and the IEEE
Computer Society (IEEE CS) created "Software Engineering
Coordinating Committee" to speed up the ripening process of
software engineering in the recent past and started various
projects in the field of software engineering [22].
Between 1998 and 2001 a joint committee of ACM and IEEE-
CS developed a set of curriculum guidelines for programs in
computer science. This event called Computing Curricula and
in this event studies were conducted and reports were prepared
for each subject about computer Science, Computer
Engineering, Software Engineering and Information Systems
fields [23]. Group related software engineering curriculum of
the committee defined graduates of an undergraduate software
engineering program must be able to

e Working as part of a team to develop software

products,

e Identify user requirements and translate them to
software requirements,

e Reconcile conflicting project objectives, finding
acceptable compromises within limitations of cost,
time, knowledge, existing systems, and organizations

e Understand and apply the models, existing theories and
techniques for software design, development,
implementation, and verification.

o Work effectively in a typical software development
environment, be able to leadership when necessary, and
better communicate with users.

o Design appropriate solutions in one or more application
domains using software engineering approaches that
integrate ethical, social, legal, and economic.

e Learn new models, techniques, and technologies as
they emerge.

Considering the problems of the future of software
engineering education, to consider the preparing of present-day
educational programs can be summarized as follows [24]:

e The preparation of the programs will be attractive to

students,

e The most effective way to focus on education,
e More active communication with the industry,
o Identification of educational programs for the future,

e Education performed according to the conditions of the
present students,

e Acceptance of the need for basic infrastructure for
software engineering education,

e Improve the quality and reputation of research in
software engineering education.
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A. Structure of Questionnaire

Two different universities and totally 189 student
participated questionnaire. In Software Engineering course at
Yildiz Teknik University 70 students, in System Analysis
course at Yildiz Teknik University 86 students, and in Agile
Software Development course at Namik Kemal University 33
students are attend these questionnaire. All of these courses are
in Computer Engineering Department. System Analysis,
Software Engineering, and Agile Software Development
courses are respectively, 2, 3, and 4 classrooms. Projects in the
courses are carried out one semester. Project teams ranged
between 4 and 7 according to courses. Projects topics and team
members are determined by the students. Questionnaires
consist of 20 questions and two parts. First part observed
students’ human factor, second part observed students’
technical skills.

The human factors in software engineering, such as to
document code and its rationale and history, to follow a
software methodology, to manage a large project, and to work
with others on a software team, are less well supported in
university pedagogy.

The technical skills have been driven by advances in
professional life, such as, development technics (object-
oriented diagrams, structure diagrams, ER diagrams) and
methodologies ~ (Agile,  Waterfall,  Spiral,  Extreme
Programming).

In this study we analyzed use of documentation, and to
work with others on a software team (team communication),
projects difficulties, and compare project grade average with
project evaluation from student perspective.

B. Pre-processing of Questionnaires and Methods

First of all, the questionnaire papers transferred to the
electronic environment. Before evaluating the questionnaire
was preprocessing which question is unanswered or marked
more than one option. If there are a lot of unanswered question,
this questionnaire will be ignore. Unanswered or marked more
than one option question is missing data for us. If there is
missing data, the highest mean average result written that
instead of missing data. Then the data were statistically
evaluated and the results are given below.

I11. FINDINGS

Figure 1 show, what extent the use of documentation from
student in projects. This documentation contains the used
process and its reports. Software engineering activities require
the ability to prepare a document [25]. However software
engineers are extremely weak in this regard [26]. Indeed,
analysis of the questionnaire results and reports in the process
of using a large extent rate is only is 55%. Use of
documentation is very important for this reason this ratio is
not sufficient. Because missing or incorrect documentation in
software engineering, can lead to significant deficiency in
terms of productivity and quality of software development
[27]. The people who work in this area highlight, these
abilities as important as at least technical skills in group work
[28].
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USE OF DOCUMENTATION
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%

Well Partially or Never

Fig. 1. Using of Documentation Rating

Figure 2 shows the team communication. The results are
analyzed; about half of the students do not find a good team
communication. This ratio is rather high. Because team
communication is an important location in a sector and it is
one of the causes of failure. Studies stated that communication
and cooperation of fresh graduates does not well, so these
skills should be improved [14, 15]. In addition, many studies
focused on software engineers need to be educated in order to
be a good member of a group [25, 29]. T-test was used to
analyzed the statistically significant relation between using of
documentation and success of the student project. The t-test
revealed that the p=0.000, p < 0.05. So this result shows using
of documentation affect success of projects.

TEAM COMMUNICATION
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50 A
40 A
30 4
20 1
10 -

Well Not Well

Fig. 2. Team Communication in the Projects
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Figure 3 shows that, the most difficulty fields in the project
from student perspective. The results are analyzed, almost half
of the students have difficulty due to tight deadline and
member of the team does not work enough. Such a result come
out is fairly consistent. Because the projects are carried out in a
semester, and during this period there are projects and exams in
the other courses. According to the study, new college
graduates in their first software development job and see that,
they should fix and bug the “right” way, even if they do not
have time for it was observed [14]. In addition, they want to
use a the new technology in an organization the difficulty is
not adapt to new technology, problem due to project deadlines
got tight [30]. T-test was used to analyzed the statistically
significant relation between team communication and success
of the student project. The t-test revealed that the p=0.000, p <
0.05. So this result shows team communication affect success
of projects.

PROJECT DIFFICULTIES
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Fig. 3. Difficulties of the Project Rating

Figure 4 shows, evaluation of the projects from students’
perspective. Result show that only 31% of the students were
found well their project. In 1995, a study conducted by the
Standish Group successful projects average is 16% [31]. In
2009, a study conducted by the Standish Group successful
projects average is 32% [32]. In 2012, a study conducted by
our successful projects average is 31%. Considering the results
obtained by other, this low successful rate is not surprising.
Because tight deadline, member of the team does not work
enough, and team work issues are cause satisfactory product is
not obtained at the end of the process. During software
development, relationships with each other developer in the
community affect the quality of the whole software system. T-
test was used to analyzed the statistically significant relation
between difficulties of the project and success of the student
project. The t-test revealed that the p=0.000, p < 0.05. So this
result shows difficulties of the project affect success of
projects.
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EVAULATION OF PROJECTS
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Fig. 4. Evaluation of the Projects from Students’ Perspective

Figure 5 shows the comparison of the project evaluation from
students’ perspective with grade average of project result.
Students evaluated their project at the end of the process. 88%
of the student found their project well or should be developed
in Agile Software Development (ASD) course, 93% of the
student found their project well or should be developed in
Software Engineering (SE) course, and 95% of the student
found their project well or should be developed in System
Analysis (SA) course. And their projects average grades are
respectively 55%, 68%, and 79%. Analyzing show us at the
end of the process the percentage of successfully project while
increasing, the projects average grades are decrease.
Considering the results obtained by other, this low successful
rate is not surprising. Students are not giving importance to the
documentation they work result oriented. So they give missing
or not well reports. Therefore the students could not get
enough feedback from instructor, and they think their project
is successful but end of the semester they see project’ grade
and its surprising for student because results are not as they
hoped.

EVAULATION OF PROJECTS VERSUS PROJECTS GRADE
AVERAGE
100 « =
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Fig. 5. Comparison of the Project Evaluation from Students Perspective with
Grade Average of the Project result.
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IVV. CONCLUSION AND FUTURE WORK

We have applied questionnaire to 189 students about
courses projects which are within in the scope of in Software
Engineering, System Analysis, and Agile Software
Development courses in computer engineering department.

In order to evaluate the results of this questionnaire,
55% of the students give importance to the documentation,
57% of the students do not reach well team communication,
49% of the students were forced to tight deadline and
teammate doesn’t work. Evaluation of the product obtained by
the students at the end of the project, only 31% of students
find well. All of these results showed that Human Factors in
Software Development Courses Students Project are not good
enough. Also observed in the results of t-test, human factors
significantly associated with the success of the project.

The industry claims that the software engineering
graduates are not able to meet their requirements in software
industry. For this reason if project difficulties will decrease,
quality of the course education will be increase and after
improve these difficulties students satisfy the requirements of
software engineering industry.

In the future, technical skills can be analyzed or
questionnaire was applied to more students and then after the
result can be reviewed. Also, the questionnaire can be
analyzed by data mining techniques.
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