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Abstract
The field of computer science education is growing and is 
becoming more diverse. The government is focused to produce 
technically qualified youth and has taken numerous steps in 
that direction, which has lead to mushrooming of technical 
institutes all over the country. But to provide technical education 
to youth does not mean that we are making them employable. 
The subject matter of concern here is of technical course in 
Computer Science being taught in various technical institutions. 
Besides giving theoretical inputs during the course period, 
students are subjected to get involved in one full semester 
involvement in major project completion and there is an urgent 
need to investigate the process which contributes to the learning 
in computer science student projects. The research presented 
in this paper contributes to the field of knowledge of computer 
science project courses by investigating processes that are of 
importance in relation to the desired practices that students’ 
should experience.
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I.Introduction 
Growing up in the 90’s meant being an active or passive part 
of a massive trend towards electronic information storage and 
delivery. While the area of information technology existed, digital 
equipments were not in broad usage prior to 1990. There was 
not much exposure of computers even in college level studies.  
The computer science subjects were introduced in schools 
as optional with the subjects like computer fundamentals, 
application programs for office automation and introduction 
to programming languages. 
The government planned to produce technically qualified 
youth with an objective to tell the world about the technically 
literate population. The accreditation bodies were set up by the 
governments to allow opening and monitoring new professional 
degree institutes. This move gave impetus to mushrooming of 
institutes; even smaller states have more than 150 colleges 
offering technical courses [Gupta, SP, 2002] [7]. The subject 
matter of concern here is of technical course in Computer 
Science. Besides giving theoretical inputs during the course 
period, students are subjected to get involved in one full 
semester involvement in major project completion. The general 
setting for the course is that participating students work with one 
project for the full duration of the course. This project work can 
be completed in the college premises, subject to the availability 
of infrastructure and talented faculty or at some training 
houses that may have some live projects in hand or have some 
understanding with industry partners for a hardware/software 
product. This course is to be completed within 4 months to 6 
months. The course instance is usually taught in English, but the 
language depends on the students’ language (or understanding 
level). The pedagogic motivations for teaching using projects 
are interesting in many ways. Computer science pedagogy holds 

that project work present an extra challenge to students and 
prepare them for actual working on computing devices in an 
organizational environment. This adds up knowledge through 
learning new development methods, sharpens other basic skills 
and improves the students’ preparation for real life [source: 
www.ptu.ac.in] [13]. 
The curriculums of the courses have been so designed that these 
projects are emphasized as a model for learning approaches 
and working with a collaborative approach. This applies right on 
both theoretical and practical expertise in the particular field 
from the student point-of-view. This paper contributes to better 
understanding of the relationship between group processes 
and learning outcomes in this context. 

II.Problem Definition
There are pedagogical challenges with computer science student 
projects. After giving theoretical inputs to the students in the 
pre-training periods, the student is not able to build confidence, 
thus the whole effort to transform a student into a competent 
professional is wasted. Not to say, parents shelve out 1.0 to 
1.5 lakh per year for fee, course materials and boarding lodging 
expenses of their wards during course time period besides the 
expenditure occurred by the government(s) on making youth 
technical expert. This creates an alarming situation as the pass-
outs are not employable due to one factor or the other. These 
pass-outs need to put more efforts involving 12-18 months 
more time to sharpen their skills besides expenditure for extra 
fee charges during this period for proper absorption in the 
industry. Thus these professional courses extend from four/
two years to five/three year for graduate and postgraduate 
courses respectively.  
In order to address this question, there is need to investigate 
what processes contribute to learning in computer science 
student projects. And to identify if there are any features that 
are highly influential for the learning outcome, with respect to 
the processes identified.
Through this paper an attempt is being made to answer some 
questions and find out the various factors responsible for 
this state of affairs and suggest remedial efforts for the said 
problems.

A. Major Issues
Does the present training project setting mislead faculty and 
students and focus on other aspects than the desired learning 
components?
How different processes in training projects like design and set 
up contribute to students’ development and thus educational 
quality further.
How could learning environments during training project be an 
effective learning experience? 
What is a good computer science students’ training project? 

Evaluating Computer Science Projects Course Contrasting 
Students Experiences with Teachers Expectations

1Shilpy Bansal, 2Sawtantar Singh, 3Amit Kumar
1,2Dept. of CSE, Bhai Maha Singh College of Engineering, Muktsar, Punjab, India

3College of Information Science and Technology, Nanjing Forestry University, Nanjing, China



ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print) IJCST Vol. 2, ISSue 4, oCT. - DeC. 2011

w w w . i j c s t . c o m  InternatIonal Journal of Computer  SCIenCe and teChnology 417

III. Related studies 
The field of project work as an educational setting in computer 
science projects is still in its infancy, but some studies in the 
area have been conducted. In order to present the research 
surrounding the work in this paper, studies close to the core 
issues are presented here. The field of computer science 
education research is growing and is becoming more diverse. 
The work presented in this paper mostly fall in the following 
three areas; student understanding, teaching methods and 
transferring professional practice into the classroom. 
Several reports have pointed out the need for improving work 
in student projects and for increased knowledge on how this 
mechanisms work. Entwistle (1977) [6] emphasizes this by 
denoting the need for research on large- and small-group 
methods in teaching. Machanick (2007) [8] revels through his 
study that constructivism is the guiding theory of knowledge. 
Constructivism is, in the area of educational science. Berglund, 
A., & Wiggberg, M. (2006) [4] investigated how students go 
about learning computer science during collaborative projects. 
In addition, seven different ways to act when they learn 
computer science were identified in the study. Pears & Daniels 
(2010) [10] discusses about the first exposure to minor project 
courses for the IT engineering students in the first course, 
where they conduct a small collaboration with students at 
Auckland University of Technology. A later instance is in the 
Runestone part of the Computer Systems II course during the 
second semester in year three, where students collaborate 
with American students in a medium scale project. It was found 
that both the attempts resulted in increasing capabilities of 
professionalism in students. Waite et al. (2004) [12] reports 
on ineffective computer science group performance due to 
poor group skills. Monshi et al (2009) [9] shows that the data 
set collected from a small group of participating students in 
a computer science project course can be used as sample in 
exploratory studies. Eckerdal (2009) [5] provided a theoretical 
frame for learning concepts and practice. This can be used 
when discussions on reliability and trustworthiness in research 
studies is in question.  Barker (2005) [2] continues by adding 
perceived pressure to finish projects for clients as a problematic 
area for groups.  Abbasi et al (2009) [1] developed a project 
named HUGE on autonomous rescue Robots. This robot system, 
consisting of several collaborating robots, is supposed to 
gather information about the environment and distribute it 
amongst themselves for disaster management in hazardous 
environments. This concept was developed showing robustness 
of collaborative approach implemented for automatic discovery 
of fault. Beranek et al. (2005) [3] shows the importance of 
certain soft factors and their distribution within the projects. 
They identified four typical group roles group task roles; group 
building and maintenance roles; individual roles and typical 
programmers. The formal course descriptions are in practice 
set by the board of studies often based on the proposals written 
by the teachers of the course. Many a times the actual course 
teachers take part in the process of writing the proposals. Then 
it is up to the individual instructor to teach it accordingly.

IV. Research Methodology
The research presented in this paper contributes to the field of 
knowledge of computer science project courses by investigating 
processes that are of importance in relation to the desired 
practices that students’ should experience. 
The identification of the key features like what mechanism 

used for work allocation in a team, the interference of the 
external stakeholder (industry partner), periodic evaluation 
of result, level of freedom in task and structure of reasoning 
about how learning occurs etcetera in running student 
collaboration projects.  The research methodology is built upon 
data collections for empirical investigations. The survey form 
filling and interview sessions conducted from the student’s who 
completed training. The recorded data analysed and listened 
to with the aim of noting the major themes. In the first step 
of the analysis, the recorded interview data was listened to 
by the researcher to record the experiences gained during 
project period. A survey on working habits, learning outcomes, 
contribution and team processes was used as data collection 
instrument. The survey was conducted for two colleges on each 
batch comprising of 60 students of computer science during 
February 2011. Both groups of 60 students were asked to take 
a survey on self-evaluation of capabilities. Short biographies 
were collected by asking the students, questions about their 
view on participation, freedom, work allocation and focus in 
the project. Each student participating in the data collection 
had roughly 40 minutes to answer the questions in written text 
and 20 minutes in interview session. They were also asked 
to write a narrative text in a paragraph on their views. The 
data collection method is similar to computer-biographies, 
described by Schulte and Knobelsdorf (2007) [11]. The 
main difference is that computer-biographies mainly ask for 
computing experiences, while this data collection was about 
experiences of different aspects of computer science project 
work. The collected data will be used for the application of the 
key features in designing learning practice framework. The 
faculty members were also interviewed (face to face) to obtain 
additional information on what is thought of as being the core 
aspects of the project courses. Since the data set was used 
as a probe in the analysis and affects the full analysis, it was 
of importance to get the teachers’ views also. 

V. Limitations of the Study
This study explained in this paper is of exploratory nature. The 
number of cases to be explored will be much larger for the 
study. The overall aim of the designing a framework for the 
model is to address issues related to the learning outcomes 
of project courses and thus will be useful for both education 
researchers and teachers. 

VI. Data Analysis
The questions related to investigation is to find out whether the 
present training project setting mislead faculty and students and 
focus on other aspects than the desired learning components. 
The interview session conducted portray a clear picture of the 
situation. The analysis of the data reveals that 90 percent of the 
students visit the training and placement officer with an option 
for getting training project completed outside the campus. The 
data reveals that the college faculty is overburdened with the 
works related to teaching (due to teaching load), examination, 
administration and other miscellaneous works, Hence can not 
spare time to enroll students in in-house training projects. 
The 91 percent faculty is of the view that the institution is not 
equipped with hardware/software laboratories to get exposure 
to latest technologies. The analysis of students’ data shows 
98 percent are of the view that the institution can not provide 
a team of technically qualified project trainees and required 
infrastructure. 
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The 98 percent students are in the favour of joining training 
outside the institution and near the state capitals as most of 
the hardware/software industries are established there. The 
data analysis shows that more than 95 percent students and 
teachers are of view that 90 percent of the training houses have 
no selection criteria to place bright students in separate groups 
than those who need more attention. About 80 percent of the 
training houses do not have any industry partnership or live 
projects in hand. The students are given introductory lessons 
on programming skills. On the topic of training project, the data 
reveals that 96 percent students report that they are not given 
any project title or the subject area to learn from the private 
training houses. How different processes in computer science 
projects contribute to the student’s learning outcomes is the 
next research question. It is formulated as: what processes 
contribute to learning in computer science student projects?
The student’s data shows that 60 percent of the students in a 
group/team do not attend theory classes and 80 percent do not 
attend practical sessions. This happens due to the hardware 
and software(s) availability with the students on the laptops 
or personal computers. They just submit given assignments 
in time collected through different means. The analysis of 
data reveals that the students do not have clarity about their 
goals (94 percent), what their priorities are (91 percent do 
not know) to achieve through the training project, where do 
they focus on (95 percent do not know) during training project 
course. The last research question is to design and set up 
computer science projects in order to make them contribute 
maximally to students’ development and educational quality. 
Answering this question using the knowledge from this paper 
leads to implications for teaching. Projects are complex learning 
environments. A better measurement than a successful 
product, physical artifact, needs to be developed for project 
courses. The completion of the just formalities lead to both less 
collaboration, increased stress and at the end fewer learning 
opportunities. Therefore it is valuable to use some planning 
time to reason about how to enhance learning. Brainstorm 
ideas that might work in specific setting. Perhaps it is important 
to design a project where students spend time both to learn 
something new and to deepen their knowledge in something 
they already have skills in. 

VII. Critical Findings
The analysis of data shows that culture of providing in-house 
training to the students has not developed amongst most of 
the institutions so far. It has been found that the institutions, 
where the student enrolls for full course is not interested 
due to one factor or the other. The institutions are not able 
to provide technically qualified trainees, organizational 
environment and proper hardware/software infrastructure for 
in-house completion of training course. The other option for 
the students is to get enrolled at training houses most of the 
times, in and around the state capitals. These training houses 
admit students without any criteria of student’s intelligence and 
understanding/expertise/choice of core subject etcetera. The 
private training houses do neither have any live training projects 
in hand, nor do they have any MOU with industry partners. The 
modus operandi of these training houses is to conduct classes 
for the students to teach computer programming language 
skills from the scratch. The six month training project time ends 
up with brush-up in programming language and sometimes 
developing minor applications (which are usually copied from 

previous batch students or available on payment etcetera).
The fault on the other hand also lies on the part of the faculty 
as the project topics are not assigned by the internal guide 
of the institution the student belongs to. These are given by 
the training houses or selected by the students according 
to their ability to grasp it or sometimes buying capacity. The 
data analysis concludes that the aim of giving exposure to 
the technically qualified professionals through training project 
about the organization behaviour, team work etcetera is not 
achieved. The general idea of participation through shared 
practices increases opportunities for learning while designing 
project courses at learning environments. This builds on the 
generally agreed pedagogical desire to activate learners and 
on supporting activities identified as supporting movement 
towards becoming a technical professional. It should also be 
noted that this leads to a situation where the students learn 
from each other in a peer learning manner. One objective of 
this paper is to find out the methods for investigating learning 
in the projects. The analysis provides insights into the complex 
issue of how students experience the learning environment in 
project courses. It is important to keep in mind that both the 
features and the method do not constitute a full explanation or 
provide a complete view. It has been found that good learning 
environments are not automatically created by the project 
model. Different factors and personal choices also hinder 
learning. For example, unclear goals, priorities and the choice 
between focusing on the result of the project or the learning 
process can confound the learning outcome. The analysis 
shows that there are some tasks in the projects where the 
students end up not being actively involved in the collaborative 
works. Both these mechanisms work against learning. The 
training project course is not about mimic working life; it is about 
helping students becoming members of a team of computer 
professionals. A general observation from the results is the 
balance between using the project course as a means to 
become more specialized in a particular area and developing 
skills that broaden knowledge. Given the importance of the 
role of practice as a means of becoming a more responsible 
member in the group, it is even more important to consider 
such things. Another outcome is to make both students and 
teachers aware of the conditions of the learning environment. 
This could be addressed by discussing how learning can be 
identified during the project and what is beneficial for increased 
learning. Bringing up the pedagogical model underlying the 
project course and presenting it to the students adds new 
insights to such a discussion. It is striking that the experiences 
of some students indicate that the set up and design of the 
project courses makes it possible for students to choose 
whether they will take active part in the learning or not. This 
is a very problematic scenario and should be prevented. The 
choice whether to learn or not should be made earlier, when 
the students enroll in the course, since students not engaging 
in learning are more detrimental to the other students than 
in an ordinary course. It is important for the teachers to make 
sure that this choice is not an option. The modus operandi of 
institutions for selecting faculty is such that they select fresh 
and inexperienced graduates for economic reasons, who are 
otherwise not suitable for absorption in the industry. The lower 
pay-scales and dull future aspects kill the enthusiasm of the 
faculty to deliver. This can also raise significant obstacles to 
crafting effective learning settings for project work. The non-
seriousness of administration and faculties at institute level 
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where the student enrolled for degree and the institute where 
the semester training was conducted have resulted in taking 
the training projects as just formality. The student community 
is also responsible for this situation. This has also resulted in 
lowering the standards of education mainly because of non-
seriousness of the trainees and non-availability of technically 
qualified staff. Some solutions have been suggested such 
as; the learning purpose with using a project model is to be 
communicated at the beginning of the course, arguments for 
using the project model should be stated or at least identified, 
a team of teachers should describe the goal of the course on 
an abstract level at the beginning of the course, where process 
and technical knowledge is emphasized. 

VIII. Summary
A summary of the actual identified practices in computer 
science student projects the authors conceive are as given 
below:

Training in working with an external stakeholder, usually 1. 
an external company involved in the project. This implies 
working together with an external stakeholder that is seen as 
a representative from a team of technical professionals.
Working efficiently and constructively in a large project team 2. 
of developers. This implies cooperation among students in 
the project and benefit from different experiences. 
Planning and follow-up of a complex project task, and 3. 
taking care of unexpected things that might occur. Being 
able to deal with unexpected problems and situations 
associated with the task, which might manifest them 
during the project.
Gaining experience in applying previous knowledge, and 4. 
learning skillful use of tools used in the team works.
Integrating smaller tasks into a larger task. This involves 5. 
testing, communication on interfaces, and planning.

The method developed to unravel students’ experiences of the 
project courses studied in this paper can be used to investigate 
experiences in project courses in any subject. In the method, 
a suggestion for how to reveal information and experiences is 
given. An idea for improvement is to develop ways of revealing 
experiences based information that are less time consuming. 
In that way it would be easier to develop and use feedback 
tools for similar project courses. 
Based on many discussions and interviews with students, a 
method is recommended where students are interviewed in 
pairs before the project starts. Themes for the interviews could 
be desired learning, individual learning goals and how to make 
those happen. To keep the focus on the learning goal, the pair 
of students can function as mentors for each other during the 
project, with shared responsibility for raising learning issues 
during the project. That would lead not only to an increased 
awareness from start but also provide a mechanism to maintain 
awareness during the course.

IX. Conclusions and Future Scope
The research presented in this paper contributes to the 
field of knowledge of computer science project courses by 
investigating processes that are of importance in relation to 
the desired practices that students’ should experience. The 
paper summarizes the work at a fairly abstract level in order 
to convey, some general issues. The study is not complete 
and more emphatic research is required. Moreover thorough 
reasoning will be found in future and experiences will be shared 

with the teaching follows and some suggestions for future 
work in the research community. Some statistical tool will be 
used to emphasize the point under consideration. It has been 
observed that in most cases teaching community have more 
ideas than they can be incorporated in practice. More efforts 
are required at Management and Decision making level in 
recruitment process and in designing syllabi for projects. 
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