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Abstract: Meaningful learning takes place when students are actively engaged in exploration of and argumentation about the subject matter under study. To attain such meaningful learning, the course "Methodologies in Information Systems Development" was conducted as a hybrid course in 2006. Blending bi-weekly face-to-face class sessions with five-day periods of online forum discussions, the course required the students, who worked in teams, to explore and argue about topics such as Argumentation Support, Model-Driven Systems Engineering and Service-Oriented Computing. Each team had to read an assigned paper or chapter, open a discussion in the online forum, respond back to students' answers, and present summary and conclusions in class. The educational value students gained from the active learning that took place in this course is demonstrated by insightful examples of the vivid discussions that developed in the online forum and the feedback students provided on this novel course format. Recommendations for adopting this course structure for teaching technology-related issues in higher education are provided.

Introduction
Hybrid courses combine face-to-face with online teaching. This combination can potentially improve learning processes compared with traditional learning and Web-based learning. (Dean, Stahl, Sylwester & Peat, 2001; Singh, 2003; Frank & Barzilai, 2004). Students believe the hybrid approach improves communication and interaction, both between students and between the students and instructors.  For example, Riffell and Sibley (2004) have shown that 66% of the students saw a marked improvement in interaction while 27% felt that communication was the same, while Mueggenberg (2003) has found that 90% of students in a hybrid course felt they learned as much or more than in a traditional course. 
This paper reports on a hybrid course that combined online forum as its main computer-based educational element and on the educational values embedded in this hybrid course format as reported by students and as observed by the course professor.

The "Methodologies in Information Systems Development" course was conducted as a hybrid course for the first time during Spring 2006 semester at the Faculty of Industrial Engineering and Management at the Technion, Israel Institute of Technology. This is a graduate/undergraduate elective course aimed primarily at Information Systems Engineering students. The course goal, as stated in the syllabus, was to study and practice methods, approaches and techniques for developing complex systems and information systems and get exposure to new technologies, developments and trends in the areas related to systems engineering and information technology.
The Hybrid Course Structure and Management

The main ICT-based element in the course was the online forum while the main face-to-face element was team presentations in class meetings. The 14-week long course, studied by 20 students (about half of whom were graduates and the other half undergraduates) was divided into seven two-week periods, each focusing on a specific theme. The course schedule and list of themes studied is listed in Table 1. All the course online discussions, management and material posting was done via Moodle (Moodle, 2006), an Open Source course management system software package. The class was divided into seven teams of three students each. Each team, and the class as a whole, were required to do the following:

1. Read an assigned paper or chapter on the subject that introduces and discusses the two-week period theme.

2. Using Moodle, open an online discussion in the forum assigned to this paper or chapter by posing two or more questions related to the article, which require argumentation.

3. Make sure they respond back to students' responses, so there is meaningful traffic in the forum they manage.

4. Read at least two more central articles related to the subject.

5. Prepare a one-hour class presentation, in which the team presents the subject and summarize the forum. 
6. Using Object-Process Methodology (Dori, 2002), create a model of the domain under study to support ideas and claims made in the presentation. 

7. Send the presentation to the course Teaching Assistant (TA) who put it on the Moodle course site by the end of the week of the scheduled presentation. 

Table 1. Course themes and timetable

	Week
	Theme
	Tutorial

	1
	Introduction, divide into groups, get topic, Systems Engineering Introduction
	OPM with OPCAT - New features 

	2
	TEAM 1 leads the forum on: Service-Oriented Computing
	

	3
	TEAM 1 presents in class and summarizes the forum 
	JAVA with IBM's Eclipse

	4
	TEAM 2 leads the forum on:

Automatic Recovery from Software Failures 
	

	   5
	TEAM 2 presents in class and summarizes the forum 
	XML and Java 

	6
	TEAM 3 leads the forum on:
Argumentation Support: From Technologies to Tools
	

	7
	TEAM 3 presents in class and summarizes the forum 
	Web Services introduction 

	8
	TEAM 4 leads the forum on:
Systems Engineering: Framework and Lifecycle 
	

	9
	TEAM 4 presents in class and summarizes the forum 
	Web Services with Java 

	10
	TEAM 5 leads the forum on: Systems Engineering Standards and Models Compared
	

	11
	TEAM 5 presents in class and summarizes the forum
	SOA 

	12
	TEAM 6 leads the forum on: DODAF – Department of Defense Architecture Framework
	

	13
	TEAM 6 presents in class and summarizes the forum 
	Web services mini project assignment  

	14
	TEAM 7 leads the forum on: SysML – Systems Modeling Language 
	

	15
	TEAM 7 presents in class and summarizes the forum 
	Mini project execution advising


In addition to the class meetings and online forum activities, the TA held a bi-weekly one-hour tutorial and hands-on session on XML, Java and Web Services, and one of the course requirements was to submit a mini-project on Web services. The course topics and timetable are presented in Table 1. The course grading weights are listed in Table 2. 
Table 2. Course grading weights (out of 100)

· Online forum leading



20
· Online forum participation


15

· Summary & class presentation


20


· Final report with OPM model


25
· Web Services mini project 


15

· Attendance




 5
The Online Forum

The major online component of the course was the forum, in which each team posted a few questions related to the bi-weekly theme and all the students responded such that a viable discussion was taking place during the designated five-day period, at the end of which the team prepared a class presentation based on the original paper and other resources it found, and presented it in class. Following the class presentation the professor summarized the subject, often adding from his knowledge about it and stirring more discussion.

As an example for the way the forum was conducted, consider the example of the forum on Argumentation Support. The paper which served as the original basis for the discussion was "Argumentation support: from technologies to tools" (De Moor & Aakhus, 2006). This subject was scheduled as the third, so as to allow students to experience first-hand the online forum as an argumentation support tool. It should be noted that the online forum was conducted entirely in English, a second language for all the students. Still, they were able to express themselves clearly and fully. The team started with a short definition and posed several questions to the course participants. These are listed below, with very minor editing.
Argumentation (discussion) that is computer supported is a growing field and there is a need to match technology to human argumentation behavior. Here are a few questions concerning this topic. Thanks, Team 3. 
1. Give example for common Argumentation (Discussion) that is computer supported. What roles take part in them? (You can consider goals, means, authorizations etc.)

2. What disadvantage arises from trying to model human discussion?

The article describes the first step of analyzing the argumentation characters creating the Argumentation Models (As described in Table 2, page 97). As an example we will refer to: 

a. Issue networking – HyperNews 

b. Funneling – Voting 

c. Reputation – Weblogs

What kind of diagram would you choose to model each one of the Argumentation Models mentions above, and why? Which character of this model led you to choose it?
3. As described in Figure 2, page 97, we can see that Argumentation life cycle is consistently undergoing changes, due to gaps between the Argumentation Technology and Argumentation Routines, or, in other words, the Socio-Technical Gap. What kind of Designs Patterns would you offer for Argumentation modeling, in order to support this kind of life cycle?
Examining the questions the team posed, it is apparent that the students invested a fair amount of thought to come up with questions that would require their peers to think before they are able to provide an intelligent answer. To see this point, consider a response to question 2 above, provided by student K:
I think that one of the biggest disadvantages of modeling human discussion is that you miss the "human" involvement. What I mean is that in every discussion we are involved in, we apply some emotions and not every thing we "say" is relevant to the subject. When you try and model this behavior, you loose some of the most interesting ideas. Sometimes, the best ideas for solving something is by going in a direction that is not related to the issue and finding the similarities to what ever we are discussing. If we model this, we will loose some of there ideas. For example, if we use a voting button on an issue (like "closed questions"), we might miss some good ideas people have on the issue.
In response to this posting, Student D added:

…In addition to what K. said, by modeling the human discussion we're also losing the creativity and the spontaneous response which characterizes the human nature, that is responding using our emotions not only common logic.

Both the questions and the answers demonstrate application of higher-order thinking skills as the students reflect on human behavior and limits of technology. Such a level of discussion can hardly be expected from students in traditional class discussions.

Findings: Students' Feedback on the Course  
In the last forum, which was initiated by the course professor, the students were asked to summarize the course by responding to the following questions: 
1. What are the two things you liked most about the course?

2. What are the two things you disliked most about the course?

3. What suggestions do you have to improve the course?

4. Did you feel that you learned meaningful things in this course less, the same, or more than in comparable courses?

The responses are categorized for each question according to the items students related to.

Table 3 – Responses by items for Question 1 - things you liked most about the course

	Item
	Examples
	Freq.
	%

	Opportunity to learn about different subjects, modeling approaches, and presenting scientific subjects
	· What I liked in the course was the glance it gave us to different fields that exist in the market by modeling them. We were exposed to a wide range of modeling methods and saw that it is valuable while designing new system.
· We got to cover a lot of topics. I don't think that in other courses we would have gotten to do so much. For example, SOA is a very "hot" topic but the first time I have encountered it was in this course.
	14
	49

	Active learning: Opportunity to participate in a discussion, think, respond, and learn more
	· This course differs from regularly-structured courses by giving students the opportunity of active learning. Active learning is the only way to understand the subject. In regular courses this stage comes several days before the exam or project, and even if this is enough to understand the subject, the knowledge does not stay for a long time.
· There were many discussions in which I expressed my opinion and got to learn what other people had to say about the subject. It made me think about what I have to say and find arguments in order to defend it.
	11
	38



	Teamwork
	· I enjoyed the benefits of teamwork while doing the assignment in my own while still having the feeling of teamwork that usually forces every team member to meet in the same time.
	3
	10

	Learning how to make presentations 
	· Having to present the subject in class provides some practice which should be worthwhile in seminars or even at work later on.
	1
	3

	Total
	
	29
	100


1.1. Teamwork:

1.1.1  I enjoyed the benefits of teamwork while doing the assignment in my own while still having the feeling of teamwork that usually forces every team member to meet in the same time. 
1.1.2  Thinking about the questions presented in the forum individually and also reading the responses of others contributed to deeper and better understanding of the subjects.
1.1.3  It was an interesting new way of passing the knowledge to students. I think that it has a very good potential of becoming a really effective tool for learning.
1.1.4  I learned from the teamwork how the same subject can trigger different ways of thinking.
1.2 Active learning: Opportunity to participate in a discussion, think, respond, and learn:

1.2.1  After one answer I gave, I had more options to learn about the subject from me friends and give some more answer. It was not a one time submission like regular homework. 
1.2.2  There were many discussions in which I expressed my opinion and got to learn what other people had to say about the subject. It made me think about what I have to say and find arguments in order to defend it.
1.2.3  It’s rather effective learning, because each student is an active participant, and while answering the questions in the forum everyone needs to think about the subject, to look for additional material, to learn from other participants or to share own experience.
1.2.4  The forum discussions opened aspects that one can't think of alone, and as a forum leader, it motivated me and my partners to think of ways and ideas to interest the participants and encourage responds to the article.
1.2.5  This course differs from regularly-structured courses by giving students the opportunity of active learning. Active learning is the only way to understand the subject. In regular courses this stage comes several days before the exam or project, and even if this is enough to understand the subject, the knowledge does not stay for a long time.
1.2.6  I liked the chance to experience a different kinds of learning. I had to do some research by myself, find articles and use them for the presentation. This was very nice since it allows you some freedom in choosing your subject (from the list) and articles.
1.2.7  [The course] encouraged "critical judgment" of the material and ideas presented in the articles, rather than just reading and summarizing them. 
1.2.8  The course was seminar-like, with all students participation. This way you get more precise feedbacks on your work - is it presented in a clear, understandable way.
1.2.9  The main advantage is the requirement for participation of every student along the whole course. All the students had to be involved (through the forum and the discussion in the class) and had to prepare themselves before each presentation, which often made the discussion in the class fruitful and interesting.
1.2.10  I liked the forum. It was nice learning about new subjects from the articles and while sharing your opinion with the entire forum, learning new things from all the forum friends.
1.2.11  The forum allows the exchange of ideas by everyone and thus contributes to the knowledge in all the subjects. This is important because we only get a taste from each subject.  
1.3  Opportunity to learn about different subjects, modeling approaches, and presenting scientific subjects:

1.3.1  The first benefit is the opportunity to learn about different actual subjects.
1.3.2  What I liked in the course was the glance it gave us to different fields that exist in the market by modeling them. We were exposed to a wide range of modeling methods and saw that it is valuable while designing new system.
1.3.3  This course covered a lot of subjects that are very up-to-date, that way I got a nice overview of them all.
1.3.4  I liked giving the lecture myself to the class, which involved learning the subject and explaining it to other students.
1.3.5  There was coverage of many subjects, so everyone could find something interesting for himself. 
1.3.6  I liked the diversity of the subjects. It is really nice sometimes to look on things that you would never touch and suddenly learn from them, because bigger picture always helps.
1.3.7  I got a high level review of several topics in system design.
1.3.8  I liked the experience of giving a lecture to a class about subject I wasn't familiar before.
1.3.9  From the variety of subjects and articles on each subject I learned that each subject has different concepts and aspects.
1.3.10  We got to cover a lot of topics. I don't think that in other courses we would have gotten to do so much. For example, SOA is a very "hot" topic but the first time I have encountered it was in this course.
1.3.11  It was a very nice course and I hope to learn more about some of the subjects I got introduced to during the semester.
1.3.12  Compared with seminars, which are similar to our course in their scope, the course gives more opportunities for effective learning.
1.3.13  We got to cover many subjects during the course though not too thoroughly. Still, it allows you to find more information about a certain subject by yourself if you liked it particularly.
1.3.14  I think that overall I learned more meaningful things in this course relative to "conservative" courses. Due to the forum mechanism, everyone had the chance to learn not only about his/her subject, but learn about all subjects. In addition, in the tutorials and in part of the lectures the course staff talked about additional subjects, so overall the course covered many topics. 

Learning how to make presentations

1.4.1  Having to present the subject in class provides some practice which should be worthwhile in seminars or even at work later on.
Examining the rate of responses we see that opportunity to learn about different subjects is ranked first, followed by active learning and teamwork.

Question 2 - things you disliked most about the course

2.1  Time constraints and technicalities
2.1.1  I didn't like the time management - the forum started to evolve only towards its end and those were the days it was hard for me to add responses...the time limit was insufficient. 
2.1.2  The time frame of the forums was not clear enough and it caused people to answer after some forums have been closed.

2.1.3  The discussion started right before the forum closed so there was not enough time to react to people's opinions.
2.1.4  I think that defining the forum time frame better (when it is opened and closed) is a must.
2.1.5  There were some mild technical problems, mainly regarding the course forums: it was not always clear when the forum start and close, there was no option for the forum leaders to open the forum themselves, and sometimes there were some problems with the e-mail notifications. Also, in beginning of the course, the "rules of the game" weren't clear enough (e.g. how to organize the questions, is it allowed for participants to add new questions or not, etc...). 

2.1.6  I disliked the unclear times of the forums and insufficient time limit which caused many forum discussions to take place at the last two days. 

2.1.7  I disliked the fact that the tutorials were two hours before the class, I think they should be attached to the lecture. 

2.2  Grading and participation enforcement
2.2.1  I didn't like the fact that I knew I was graded in my answers so it limited me.
2.2.2  I didn't like the request to participate in each forum. Perhaps, not everyone has an experience, knowledge or interest in every subject for discussion. So, "indefinite" answers neither contribute to the forum no to student's knowledge.
2.2.3  I didn't like the mandatory participation in the forums. You don't necessarily have something useful to say in every forum.
2.2.4  I disliked the fact I was graded according to my answers and I think it made people try to answer pure answers sometimes because they were afraid of writing incorrect things.
2.2.5  People often wrote answers not because they had something valuable to say but because they were afraid not to be graded at the forum.
2.3  Lack of linkage between class and tutorial topics

2.3.1  I didn't see the connection between the tutorials and the classes. We learnt about web services but it was hardly noticed in the class discussions.
2.4  Insufficient depth 

2.4.1  In regular courses one certain subject is discussed. Naturally, in comparison with our course, these courses give more deep knowledge.
2.4.2  Since the course spread over many different subjects, it stayed sometimes at a high level and didn't give us the opportunity to check the subject in practice.
2.4.3  The key for success is that the student should come to the forum with some basic knowledge of the forum subject. The forum articles in many cases did not provide this basis, and there was need to search for additional information.
2.4.4  Because of the coverage of many subjects we didn't go deep into none of those (except for the team that presented the subject).
2.4.5  I got from this course a relatively deep knowledge of the subject my team was leading and superficial knowledge of subjects of other teams.
2. 5  Forum interaction
2.5.1 I think that the forum wasn’t maintained very well, there wasn’t enough interaction between the students in the forum, everyone wrote what they think without regarding other answers. 

2.5.2  There is a phenomena in forums - when you dislike someone's posts from the start, you pick on this person for the rest of the time, you automatically disagree with all he says, and so on. We have seen it here.
2.5.3  Sometimes I felt some of the subjects discussed at the forum/class were too abstract and general and I didn't understand their usefulness.

Ranking the items, time constraints come up first, followed by grading and participation enforcement as well as insufficient depth.
Question 3 - suggestions for improving the course

3.1  Staff participation

3.1.1  Maybe the course staff sometimes can participate in forums also, - to help in that situations then some topic is coming to "deadlock", or just to share their experience. 
3.1.2  More participation from the course staff and sharing their large experience with us.
3.1.3  A small introduction should be given to the subject before the forum opens so the forum will be able to go deeper.
3.1.4  Perhaps the course staff should use some of the lecture or tutorial's time to introduce each new subject and create more interest.
3.1.5  I think you can improve the course by having an additional lecture by the instructor for every subject. Another idea is to bring an outside lecturer from other companies to show us “the real thing…” 

3.2  More subject choice and clearer time definitions
3.2.1  Possible improvement is maybe to suggest larger amount of topics and let the students to choose among them. 

3.2.2  Explicitly define the forums timing and format at the beginning of the semester. Maybe if the tutorials and the final project will be more related to the classes it will improve.
3.2.3  Give more subjects than groups. 

3.3  Course structure and participation enforcement
3.3.2  Make fewer topics but go deeper in each and every one of them, for example, do two presentations on each topic. In addition after each lecture make a tutorial on the presented topic. Then you’ll have 2X2 hours of presentation and 2 hours of tutorial to discuss each topic. This seems to me enough to go relatively deep in each topic.

3.3.2  Divide the team presentation in two. The group first introduces the subject, so all the class has some common knowledge and has a week to extend this knowledge and participate in the forum. Then the group sums up the forum.
3.3.3  Encourage people to participate in forums, but not to make them do it. When you write about the topic you don't care about, your comments are not of a great value.
3.3.4  There should be more connection between the tutorials to the rest of the course.
Here, staff participation and course structure and participation enforcement come up as first suggestions for improving the course.

Question 4 – comparison to other courses
This was an unsuccessful question. Most students did not respond to it directly, and those who did, explained they had not taken any similar course so they cannot compare. Instead, several students volunteered an overall summary:
· This course gave me some new points of view and strengthened the significance of modeling.

· This course structure seams to me more pleasant and fun than a regular one.

· I enjoyed the course. I think this new way of teaching is quite successful.
· I enjoyed the course. It was a fresh and welcomed changed in the standard Technion's course structure.

Summary and Recommendations

Based on the students' assessment of the course, their satisfaction from the interaction via the forum—the main ICT component of the hybrid course—and the author's observations during the course, the structure of a hybrid course that combines intermittent bi-weekly class meetings for face-to-face presentations and discussions with periods of online student interaction in-between seems to be a promising format. Students welcome this fresh mode of teaching, feeling they cover a lot of ground while still experiencing meaningful and overall enjoyable learning via teamwork and the need to exercise their higher-order thinking skills, notably argumentation. Main points for improvement include higher staff involvement in the online forum, a short introduction to each topic prior to the forum commencement, and more linkage between the topics of the forum/class and those of the tutorials. 
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