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Abstract:  

In the assessment of the students in higher education, cheating and plagiarism have always been a major 
problem. This problem is also a rapidly growing phenomenon in Sweden. The number of students suspended 
from courses in tertiary education increased by 56% in 2010 and the plagiarism has been the most common 
violation. Online distance courses with students spread out geographically need online assessment approaches 
to save time and avoid travel expenses. E-learning and distance education have during a long period been 
criticized for the overuse of “True/False tests” and Multiple Choice Questions (MCQ) tests. To assure deep 
learning we want to promote the idea of open ended project assignments where students can practice techniques 
from the course content in real world applications. To verify authentication and avoid plagiarism we have 
developed a low cost approach that we have tried to make user-friendly and efficient. The aim of this article is to 
describe and discuss how our video conference presentation approach for online assessment in distance courses 
could be conducted in a reliable, efficient and affordable manner. Course content and the assessment approach 
were developed in parallel iteratively during the first half of 2011. Ideas and techniques have been discussed with 
colleagues and students before the course starts. Technically the presentations worked perfectly, but on slow 
Internet connections the video transfer was not clear and the voice was not synchronized with the video. From a 
psychological perspective the presentations were a bit stiff and formal but that is often the case in other forms of 
assessment and authentication as well. Findings show that the approach is a very reliable and accurate way of 
assessment in a sense that the teacher can see and hear the student while he is presenting his work and also 
saves time and travel costs for students and teachers. We do not think that any courses ever will be 100% 
protected from plagiarism and no model for assessment will ever make all students happy. But we find our 
approach to be secure enough for university courses and that it does not make the students more uncomfortable 
and stressed than what the case is in traditional written exams.     
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1. Introduction  

Cheating and plagiarism in higher education assessment are global problems and rapidly growing phenomena in 
Sweden. In 2010 the number of students suspended from courses in tertiary education increased by 56% and the 
most common violation is plagiarism (Tenfält, 2011). But plagiarism is not the only problem of dishonesty in 
assessment (Rowe, 2004) and new technology has opened up new ways of cheating. Internet connectivity is not 
only a problem in online assessment and small handheld devices are often found at traditional written exams 
(Tenfält, 2011). In distance-learning programs traditional paper-and-pencil assessment of students can be the 
choice but with the fast expansion of online tools and virtual learning environments it is appealing to think that 
technology can be both the teaching medium and the examination tool. (Rowe, 2004) Traditional written exams at 
universities are nearly always supervised but in distance courses there is often no full equivalence. 

Statistics reported in a study that was conducted in the United States shows that 70% of American high school 
seniors have been cheating at least once and out of that group 95% were never detected (Dick et al, 2003). In the 
United Kingdom a study done amongst students at two pharmacy schools shows that 91% in one pharmacy 



 

 

school and 80% in the other school had taken part in at least one case of what could be classified as academic 
dishonesty (Hart and Friesner, 2004). Cheating in education is not a new 21th century phenomenon (Cizek, 
1999), and neither it is an unusual behavior (Lathrop and Foss, 2000). It seems to be in the human nature that 
almost everyone lies occasionally (Ford, 1996) and various forms of assessment need their specialized control 
mechanisms. Neither in e-learning frequently used, are Multiple Choice Question (MCQ) tests without fraud risks. 
(Rowe, 2004)  

E-learning and distance education have been criticized for the overuse of “True/False tests” and MCQ tests. 
True/False tests must be seen as poor assessment since it leaves the students with a 50-50 guessing opportunity 
(Dikli, 2003). MCQ tests in combination with minus marking can improve the test quality but one main reason for 
the overuse of this kind of exams seems to be that:  

“They are fast, easy, and economical to score. In fact, they are machine scorable.” (Dikli, 2003) 

MCQ tests and True/False tests are also available as built-in features in learning management systems as 
Moodle, Blackboard and Web CT, and could be seen as time and money savers for teachers in time trouble on e-
learning programmes with limited budgets. To solely rely on this kind of auto-assessment is not a good guarantee 
for the provision of deep learning that always must be an objective in higher education. Online virtual learning 
environment platforms often provides features with a systematic approach to assessment but the online 
assessment techniques should be used to support variation and an overall assessment strategy for the specific 
course. (Runyon and Von Holzen, 2005) 

Built-in online auto-testing is a handy opportunity but to assess a project assignment entirely with MCQ testing is 
not consistent with the basic principles on deep learning and quality assurance in tertiary education. In this paper 
we will try to analyse how the different sections in a distance course on web programming could be assessed in a 
reliable way without being too costly, time consuming or violating the student’s integrity.   

1.1 Aim  

The aim of this paper is to describe and discuss how online assessment could be conducted in a reliable, efficient 
and affordable manner for projects in distance courses.   

2. Extended Background  

E-learning has for different reasons been expanding rapidly in many regions around the world in the 21th century. 
But a fast expansion is hard to combine with high quality and individual student adaption. Quality assurance in 
traditional learning has never been implemented without efforts or costs, and the same goes for high quality e-
learning. (Mozelius and Hatakka, 2009) In some countries e-learning has been promoted as a model to increase 
the intake to secondary and tertiary education (Mozelius et al., 2011) and in other parts of the world with the main 
goal to make profit. In Sweden, a large country with a small population, one of the main objectives has been to 
create a big national smorgasbord where students from all over the country can search, register and take courses 
in a lot of different subjects from different Swedish universities. The Swedish Nätuniversitet/The Net University 
has its own web portal called Studera.nu. The usability and the user-friendliness of the web portal have been 
criticized but the distance courses are a popular alternative to traditional learning. (Studera.nu, 2011)      
2.1 Distance Education 
Measured by academic standards, the 150 years of distance education theory and practice is not an old 
discipline, but studying at a distance is far older than the use of e-learning and the Internet (Anderson and 
Elloumi, 2004). Neither is the idea of technology enhanced learning concept in 21th century.  Media like radio, 
television and video have been widely used in 20th century learning. But it is now in this century, in the so called 
5th generation of distance education that the individual one-to-one communication between students and a 
teacher can be extended to web based mass discussions and collaborative learning. New platforms like learning 
manage systems and virtual learning environments with digital content and e-learning tools have made the field of 
distance education complex and in a state of constant development. However the new increased complexity 
could never be an excuse for inaction. (Anderson and Elloumi, 2004) 



 

 

Systems thinking in distance education have a long tradition but in the new computer and internet based e-
learning there are improved opportunities to provide multimedia content with individual opportunities for students 
with different learning styles (Moore, 2007).  A clear structure is seen to be more important in distance education 
than in traditional face-to-face learning and the natural dialogue between teachers and students in traditional 
learning needs new web based counterparts. Regarding structure and dialogue distance education programmes 
can be categorized into: 

1) Programmes with no structure and no dialogue 
2) Programmes with  structure but with no dialogue 
3) Programmes with structure and dialogue 
4) Programmes with no structure but with dialogue (Moore, 2007) 

 
Most people involved in modern distance education would definitely prefer 3).    

2.2 Online Assessment 
The theory of distance education has thoroughly been scrutinized and evolved by skilled researchers where 
issues like pedagogy, technology, content development and student support have got their own chapters in thick 
exhaustive books. But there are seldom any chapters on online assessment or web based examination. (Moore, 
2007) (Anderson and Elloumi, 2004) 
However, assessment is a crucial issue in e-learning instructional design and in the educational community 
teachers, students, parents, administrators and policymakers, will have different ideas regarding assessment 
strategies. Some believe in traditional assessment methods and others think that alternative assessment tools 
are superior. (Dikli, 2003) Online assessment must not necessarily follow the typical methods of traditional 
campus assessment. If course instructors in a virtual learning environment should have the role as mentors as 
well as content deliverers there is a need for new assessment techniques. (Runyon and Von Holzen, 2005) 
Consider the main characteristics of distance learners, alternative assessment techniques seem to be more 
beneficial (Dikli, 2003) and in Swedish distance courses with students spread out in a country that measure 1800 
km from South to North traditional campus examination could be a complement but not the default assessment.  
Online assessment should not only be a one way process where the students get grades and feedback. The 
process should also be a channel for feedback to the course instructors. Traditional and new methods could be 
combined in a diverse array of assessment techniques that are aligned to the learning outcomes of the actual 
course. (Runyon and Von Holzen, 2005) Summative and formative assessment in an online course could be a 
combination of: 
 

• MCQ tests automatically handled by a virtual learning environment 
• Term papers or essays analyzed by the course instructors 
• Individual or group assignments sent by email or posted in digital dropboxes 
• Oral or written tests conducted in the presence of the instructor or through videoconferences (Dikli, 

2003) 

2.3 Cheating and Plagiarism in Online Assessment  
Cheating is not a new phenomenon in education and probably has always been the case but there are some 
reports indicating that cheating increased significantly during the second half of the last century. (Cizek, 1999) A 
wide variety of illegitimate activities can be classified as cheating but plagiarism has been defined by Jude Carrol 
as when: ”someone else’s work should be passed off , either intentionally or unintentionally as one’s own in order 
to gain some benefit.” (Hart and Friesner, 2004)  
To combine distance education with traditional assessment is not the optimum when the course participants are 
widely spread geographically. In online courses the assessment is often executed online and with constant 
Internet access there are new and increased channels for cheating and plagiarising. There seems also to be a 
relation between the distance and the tendency to cheat. In distance education with students living far away from 
the university, the feeling of being distant and anonymous increases and so does the tendency to cheat. (Rowe, 
2004) In the new computer based learning environment there is a new faster way for plagiarising by copying and 



 

 

pasting large chunks of text (Hart and Friesner, 2004). On the other hand there are new digital detection tools as 
well but it can be discussed if “the catch and punish approach” is the best model in the long run. (Carrol, 2000) 
A less punishing and more prophylactic manner could be to individualise assignments and project should have 
multiple solutions where the result could be seen as a personally created artefact (Carroll and Appleton, 2001). In 
courses on software engineering this is an accepted standard but still the problem of plagiarism remains. The 
present challenge in e-learning could be seen as how to use new online technology to develop new patterns of 
teaching and assessment (Hart and Friesner, 2004) and at the same time try to design new environments for 
virtual learning that are less anonymous and distant.  

2.4 The Skype Software 
Since the introduction in 2003 Skype has gained a world-wide popularity with millions of users (Chen et al., 2006)   
Skype is a peer-to-peer application for online communication that originally was based on the use of instant 
messaging (IM), Voice over the Internet Protocol (VoIP) and with functionality for file transferring. Later the 
software has been extended with different features where video conferencing by web cameras might be the most 
popular functionality. The software was initially designed and developed in Sweden and Denmark by Nicklas 
Zennström and Janus Friis. Part of the success can be explained by the user-friendliness of the product and that 
provides better voice quality than similar communication tools (Baset and Schulzrinne, 2004). Skype is relatively 
easy to download, install and use and once the Skype client is installed on the computer the system enables free 
online conferences and calls between Skype users.  
In 2005 Skype was sold to the American company eBay for $2.6 billion in cash plus additional eBay stock shares 
(Skype Online, 2005). Six years later Skype was bought by Microsoft for $8.5 Billion and one of the main reason 
for the purchase might be to use the software in the mobile operating system Windows Phone 7. (Gigaom, 2011) 
Under the present ownership various Skype versions for use in mobile phones are sold as subscriptions and the 
earlier free functionality for group video conferences is only available in the Skype Premium edition where the 
monthly fee currently is €5.99. There are also nation based prices for sending SMS and possibilities to have 
Skype Credit linked to your credit card. But still it is possible to download and use a free version with features for: 

• Skype-to-Skype calls 
• Screen sharing 
• One-to-one video calls 
• Instant messaging   (Skype.com, 2011) 

But that the present free version of Skype contains several menu items for non-free features. 

2.5 Web Development with C# and .NET – A Summer Course at the Stockholm University 
Nowadays most companies aim to provide different types of services to make higher profit and customer 
satisfaction. Enterprise Resource Planning (ERP) systems, Customer Relationship Management (CRM) systems 
and a lot of other kinds of web services and systems that are being developed are helping organizations to attain 
their goals and objectives. Therefore a high demand for web application development in the industry exists and 
due to the dynamic nature of the industry innovation responsiveness of the web applications are of importance. 
This has been the main reason that the web development with C# and .net course was planned and designed at 
Stockholm University and the main goal was to prepare the students for greater programming challenges, plan for 
their desired occupation and enable them to enter the industry. 
 
All lectures and tutorials in the course have been recorded and provided as streaming videos in the course virtual 
learning environment (Moodle). In the course outline every week has its own theme with a lecture, some 
examples and two aligned assignments. The summative assessment is in most course sections a MCQ followed 
by a programming assignment for the formative assessment. Students are recommended to watch the videos of 
each of those topics, read the relevant chapters from the course literature, complete the quiz and finally solve and 
hand in the assignment. In this way they will step by step be prepared for a larger and more complex challenge in 
the final project. The final project is also the examination that sets a course grade between A to F according to 
the Bologna model. 



 

 

For their final project the students should use and combine all the techniques that they have learnt earlier in the 
various course sections. Before implementing anything they must deliver a proposal explaining what type of web 
application they want to develop and describe its features and functionalities. This proposal should be approved 
by the teaching team to ensure that it meets the minimum requirement for a final project. After the approval they 
can start to develop their web application. They will have to submit their final project before the specified deadline 
and prepare for the presentation of their project. All teaching and learning activities are conducted by distance 
since the student group consists of persons living all over Sweden. 
 

3. Methodology  

The course content and the assessment approach were both developed and tested iteratively during the first half 
of 2011. Ideas and techniques have been discussed with colleagues and students before the course start in early 
June. The described assessment approached were presented early in the course and discussed with students in 
the Moodle built-in discussion fora before we decided to make it the default model for the project presentations. 
The Skype software has been tested and compared with other tools for online video conferencing. Students have 
been asked questions in the virtual learning environment during the course as well as in the official questionnaire 
for course evaluation after the presentations were done. 
    

4. The Online Assessment Model 
Final projects are important components in some courses of ICT programs as part of the course assessment. 
One of the reasons that students have to complete these projects is to assess the level of their gained knowledge 
and skills in applying the knowledge to produce a good quality project. Most of these final projects demand a 
presentation in which students exhibit their expertise and proficiency in the work that was assigned to them. 
Student presentations in the C# course have three aims: first to ensure that the student has achieved the required 
knowledge to complete the final project and second to make sure that no plagiarism has been involved in the 
accomplishment of the work. The third aim is to provide an opportunity for the students to improve their 
presentation and discussion skills.  
 
To provide the online presentation in the C# course we utilized the Skype video conferencing software. As it is 
explained in section 2.4 Skype provide voice and video conferencing facilities that due to its high quality of sound 
and video transmission has been selected as a tool for the online assessment of the final projects. To present 
their final projects students has to fulfil these activities:  
 

1. Book a presentation time slot.  
2. Make sure that they have minimum required internet connectivity for video conferencing. 
3. Make sure that they are equipped with good web camera, microphone and speakers.  
4. Install and test Skype application on their computers.  
5. Prepare a valid identity card or passport. 
6. Prepare to present their work and answer the questions in their selected time slot.  

 
1- The first step to present the final projects is to book a presentation time. For this purpose we have created a 

wiki which contains a table of available time slots on specific dates and times of the presentation week. The 
students can easily pick a time slot and register their names for their presentation.  

2- To present their final projects, students should make sure they have minimum required internet connection to 
be able to use online video conferencing software without any interference and disconnectivity.  

3- Beside good quality computer and internet connection, video conferencing requires equipments such as web 
camera speakers and microphones to be able to interact with the teacher, show their face, their identity, 
answer questions and present their project. Most of the students are equipped with web camera, speakers 
and microphones. But in case they miss one or more of these devices, they can borrow from the school and 
the device will be sent to their home address without any fees if the device is returned in good condition.   



 

 

4- The application which is recommended to be used in the course is Skype and the students should download 
this application and install it from: http://www.skype.com/intl/en-us/get-skype/  It is recommended that the 
students test the installed application and customise its settings to be ready to use it for their presentation. 

5- In order to check the student’s identity they need to show their identification card or passport to the teacher 
via the web camera.  

6- Presenting large and complicated projects in short time slots is a hard mission. The students need to be 
prepared to present their work and answer the questions that the teacher will ask them. They need to be time 
efficient in the matter of presentation and discussion.   

The Skype presentation starts when the teacher sends a short message to the student that has booked the 
current time slot for his/her presentation checking if the student is ready to present. When the teacher gets the 
approval from the student they start the video call. The duration of presentation is 20 minutes for each of the 
students and they should allocate 10 minutes for presenting the application and 10 minutes for questions and 
discussions.  

 The conversation starts with the student identification followed by the project explanations.  After the explanation 
the student will be asked some questions where he/she needs to defend and explain his/her solution. This kind of 
presentation was new for all of the students who presented their final project in the course. The remaining 10 
minutes the teacher is asking more detailed questions about the specific solution and the students have to 
answer and defend their solution. This ensures that the solution has been developed by the students themselves 
and that he/she has a good knowledge about the structure and the techniques in the application that he/she has 
developed. 

 
5. Findings and Discussions  
The first 10 minutes when the students were explaining their project seemed to be comfortable and easy for most 
of them. During that time slot they were explaining how they have developed their application and what kinds of 
features and functionality the application has. This was giving them confidence to speak and made them very 
comfortable and at the same time they were getting used to the presentation environment which was Skype video 
conferencing in this case. However the presentations were very strict and the students were trying to follow the 
structures and respect the rules. Some of the students were speaking in a formal way and their presentation was 
very formal to be a video conferencing meeting and some other students were presenting their work in a more 
informal way where the self-confidence and awareness about their work could be observed in their attitude and 
way of presentation. It was also observed that in the beginning of the presentation very few of the students felt 
stressful and it could be seen and heard in their intonation and way of speaking but it still is in the teacher’s role 
to melt the ices. Moreover stress has often been the case in traditional face to face presentations in a class room 
and in comparison we don’t find that the Skype tool has put any extra pressure on the students when they are 
presenting.   

90% of the students had high speed and good quality internet connection which facilitated their presentation with 
excellent video and voice transfer. The video and voice in their case was understandable and clear. A technical 
issue regarding bad Internet connection was experienced with one of the students. In his case the screen that he 
was sharing was not clear and his voice was not synchronized with his video. To solve this issue to choose a 
better connection was the option for him. These cases reveal that Skype presentation is only applicable for those 
who have access to high quality/speed internet connections. None of the final presentations showed any signs of 
plagiarism except for the fact that it is hard to verify if students from other universities are reusing earlier project 
ideas from other course assignments. But what is clear here is that as long as the student has good knowledge 
about what he has provided, it is acceptable to re-use other’s codes in the case of this course as the new trend 
toward reusing the wheel instead of inventing the wheel is becoming popular in programming courses. 
Throughout the Skype presentation the teacher could get the feeling that which student has done what part of his 
code himself and if the teacher was suspicious about a code section, he could ask for explanation to make sure if 
the real author is the student that is presenting it or not. But plagiarism has not been experienced in the final 
project of this course. However in the mandatory assignments aligned to the thematic course sections some 
students had plagiarized other course participants’ solutions from the same university (Stockholm University). 



 

 

Initially there were some objections on the distance presentation approached from a few students posted in the 
discussion forum of the course webpage. But in the course evaluation the only drawback pointed out was the 
problem with slow Internet connections. With eBay and Microsoft as owners the Skype software has been 
commercialized and so has its GUI. The earlier very clean and intuitive interface and menu system is now mixed 
with advertisement but for a Swedish target group it is still quite easy to install and use in a comparison with other 
video conferencing software systems.      

 

6. Conclusions  
The presentation via Skype had several advantages, and one of the most important ones was that it could save 
great amount of time for students who could present from their homes instead of taking the final examination in 
school rooms located in Kista, Stockholm. This approach is a time saver for the teaching team as well since the 
examination could be conducted anywhere at any time. Some students also appreciated that there were no travel 
expenses and that everything could be completed in distance mode. However some students living close to 
Stockholm asked for a traditional face to face presentation instead of the online version. In comparison with 
authentication techniques like Keyboard Biometrics and identification by matching fingerprints we find this 
presentation model to be very affordable and without additional overhead and expensive costs for extra devices. 
The web cameras used are purchased for about €10 each and the videoconferencing is done with the free Skype 
version. Students in Sweden have less money today compared with the situation some decades back and we find 
it fair that the university should provide web cameras for students that do not have a camera themselves. 

This examination model could be seen as cost efficient and reliable in the sense that the teacher can make sure if 
a specific student has the knowledge or he/she has been committing some sort of plagiarism without too much 
violation of the personal integrity. No courses will ever be completely protected from plagiarism and no model for 
assessment will ever make all students happy, but we find our approach to be secure enough and not to make 
the students more uncomfortable and stressed than what is the case in traditional written exams.     

7. Future Work  
The described approach for online assessment has only been tested in the course that it has been developed for 
and in a limited batch of students in a summer course with Swedish students only. It would be interesting to test 
this model in a larger student group connecting from different countries from all over the world. Deep interviews 
with some selected students could be a way to get a better understanding of the students’ perspective.   
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