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Introduction

Spanish university system is now submerged in a deep change in curriculum organization and in teaching methods. The Bolonia Declaration (1999) aims to make possible completely interchangeable professionals formed in any of the European Union universities. To achieve it, each country has to standardize somehow their university degrees. One of the instruments to do this standardization is the application of a new accounting system for student learning activities, the European Credit Transfer System (ECTS), which considers the student effort in all activities related to their academic achievement. Unfortunately, the teacher effort is not explicitly considered, whereas the investment of time necessary for adapting to and implementing new teaching methods for this new framework is being high. 

On the other hand, these structural changes represent a good opportunity to move from traditional top-down (teacher-student) transfer of information to active learning where the student is the action centre. In this sense, Spanish universities start to worry on implementing educational systems focusing on giving the best professional competences to their students, as stated in Tuning project for all European Union (ANECA 2006a, b). This is a general tendency in most high educational centres in Europe and worldwide (Broad et al., 2004). 

Active learning activities, as collaborative work, have been proved to be as informative as traditional lecture method but more effective for promoting though, changing attitudes and developing behavioural skills (Bligh, 2000 in: Lammers & Murphy, 2002). On-line collaborative learning is emerging as a new form of education in the knowledge-based society and is regarded as an effective method to improve future professional abilities in problem solving (Suh & Lee, 2006). This methodology involves complex processes (team organization, common goals setting, and performing tasks) which imply a detailed teacher plannification, the evaluation of the team activities outcome and the learning process.

The emerging technologies are viewed as platforms to achieve innovative delivery and assessment methods (Broad et al., 2004). Among the new multimedia and electronic systems available to enhance the learning experience of university students, Wiki systems are gaining more adepts worldwide (Schneider 2004, De Pedro et al. 2006a, b; Reinhold & Abawi, 2006).

Available literature on this area of interest refers to student initial reactions to web based courses, importance of previous experience in the success of virtual learning (Broad et al., 2004). Also, learner’s interaction level, collaborability and their accountability had been analysed (Park & Hyun, 2006).

Concerning the time invested by students and their satisfaction, some author found that students’ expectations of their grades were closely related to the amount of time and effort which they had invested in their work. This was external to the actual standard of their work and their awareness of this (Taras, 2003). So that, tutor feedback is very important to adequately state the quality of each student work. Even in cases of self-assessment pedagogic strategies, students valuated better the cases when tutor feedback was given prior to final the self-assessment of their work (Taras 2001).

Although students time-effort to achieve good learning skills and their corresponding good marks has received some attention (De Pedro et al. 2006b), very little has been done on the university teacher side. Only some recent workshops start showing some occasional data about time invested by teachers (Amador, 2005).

In this study we explored the benefits and drawbacks of applying new collaborative learning methodologies, as far as evaluation and tutoring are concerned, using a Wiki based Learning Management System (WLMS) platform compared with traditional group essays. We also seek to evaluate quantitatively differences among groups in student time investment and their academic achievements. Finally, we measured the teacher effort in preparing activities, tutoring and evaluating using the new on-line collaborative learning platform and methodology.

Methods

This study was conducted in the context of the undergraduate biology, environmental sciences and nursery curriculums at Barcelona University. The Wiki platform for collaborative working was proposed to 304 students of five different courses situated in different years of the corresponding university grad (Table 1). Because of the specificity of each course, collaborative works differed among them in extension, type of work and weight on the global evaluation. The collaborative group size was variable (3 to 20). To do them comparable we have categorized the type of works in 1) bibliographic, when the job consisted in writing an essay synthesizing the information from the available literature; 2) experimental, when data was obtained and elaborated collaboratively by the students followed by an essay presenting and discussing the results; 3) a combined work, where literature research was a first step to learn methods and focus the experimental research followed by new data generation and interpretation, and 4) case interpretation where data from the literature was provided to students who have to elaborate an essay interpreting and discussing data.

Two groups of near 50 students in Functional Ecology course (Table 1) were evaluated in two ways: one mark was assigned depending only on the quality of the final work and was identical for all the students in a same group. A second mark was obtained depending on the participation of each student to the final work and it was different for each student in a same group. This second evaluation was always done using Wiki platform, since this easily allowed to identify the part realized for each student along all the collaborative work process.

Time dedicated by students to the completion of the class assignment was auto-recorded weekly and per type of tasks, although here we only use total invested time. A detailed analysis of this data can be found in De Pedro et al. (2006b). The student total time investment was referred to a corrected credit unit, consisting in weighting the credits (one credit = 10 h of classroom teaching) by its percentage value of the global course mark.

On the other hand, we recorded our time invested in guidance and assessment of students’ collaborative work, differentiating the dedication to tasks of preparation of activities and assignments, evaluation, and students tutoring. The tutoring time includes individual and group sessions and on line guidance.

Data analysis

Mark obtained and time invested by students data were statistically analysed for significant differences among groups depending on the kind of work and the method used applying an univariate analysis of variance (ANOVA). Statistical analysis were performed with SPSS v11.5 software.

Results
On the average, the total time invested by teacher in collaborative work teaching was slightly higher for works using web platforms, both OfiWeb and Wiki, relative to the time invested using the traditional method. Most of this differences were due to the increased time addressed to evaluation tasks, although because the relative high standard deviation values differences should not be considered as significant (Figure A).

The different kinds of collaborative works included in this study, experimental, bibliographic, case interpretation and combination of experimental and interpretation (mixed) did not show great differences in time invested by teachers. In all cases the most time consuming task was evaluation, followed by tutorials (including both group and individual tutorials) (Figure B). Time invested in evaluation also varied according to the number of group tutorials realized along the course. Three tutorial sessions (beginning, middle and final) required only slightly higher time in preparation and tutorial tasks but the time invested in evaluation was notably lower than performing two sessions (Figure C). 

The results obtained in the same student double evaluation exercise (global quality of the group work and individual participation to the work) are presented in Figure D. As it can be observed, both marks were not correlated and actually only few cases presented similar marks in both evaluations (in the graph the values closest to the 1:1 line). As a whole, the mark obtained with the group evaluation was higher than the obtained individually (values on the left of the 1:1 line). 

The use of Wiki platform instead of traditional methods was also tested for its efficiency in terms of mark obtained and time invested by the students in the collaborative work. Time invested was standardized for the credits accounted for the collaborative work relative to the global evaluation. Both variables, mark obtained and time invested, were not correlated (Figure G), so we have considered both separately. Applying an univariate analysis of variance (ANOVA) we found that mark obtained by the student was significantly different depending on the kind of collaborative works (i.e. experimental, bibliographic and mixed) (p<0.000) and on the interaction kind of work/method used (p<0.015). The average values are presented in Figure E (upper graph). For experimental works the average mark was higher using Wiki platform than with traditional methods (8.29 and 7.55 respectively), whilst for bibliographic works the mean mark was lower with Wiki method (5.72 with Wiki, 6. 38 with traditional method). Time invested by the student was also significantly different depending on the kind of collaborative works (p<0.002), experimental works being the most time consuming for students (Figure E lower graph). No differences were observed in time depending on the use of Wiki or traditional methods. 

Mark obtained and time invested by students showed clear differences when considering the number of tutorial sessions performed by the teacher along the collaborative work (Figure F). Students that received three tutorial sessions and followed Wiki method invested the lowest average time (12.41 h/cr.) and their marks were higher than those obtained by students receiving two sessions (7.53 and 5.56 respectively) and only slightly lower than those receiving more than three sessions (8.14). Students following traditional methods received three or more than three tutorial sessions, the higher marks and lowest time invested being observed in groups with three sessions (Figure F).

Discussion

Our results showed that the use of on-line platforms (Wiki) for collaborative work did not improve the time invested by teacher in work guidance purposes, and actually it represented an increase in time requirement. On another hand, the evaluation of some collaborative works performed using wiki platform was individual whereas works using traditional methods were evaluated globally (i.e. the individual work of each student was not considered), what explains the increased time addressed to evaluation tasks in the Wiki groups. The lack of correlation between individual and group marks suggested that evaluation of collaborative works without considering the individual work tend to an over valuation of most of the students. Because traditional methods did not allow to an individual assessment, the increasing in teacher’ time investment using Web platforms has as a counterpart a more precise evaluation of the skills acquired by students.  
From the results obtained the number of group tutorials performed along the course may help to minimize the time invested in collaborative work teaching. Three sessions (beginning, middle and final) seemed to be the most efficient number, since they reduced the time invested in evaluation without an important increase in time invested in preparation or tutorial. On another hand more than three sessions did not represent an important reduction in total time invested relative to performing three sessions. For students, three tutorial sessions also allowed to obtain a good mark diminishing the time addressed to the collaborative work, either if traditional or Web platforms are used.

The use of online platforms (Wiki) for collaborative work and learning has showed useful to determine that a mid-term feedback significatively improves the student academic achievement, both quantitatively and qualitatively. This midterm tutoring, allows detecting in time the students with some difficulties or reasonable doubts. Some researchers already introduced a mid-term feed-back in their classes to improve the quality and effectiveness of their teaching (Diamond 2004). We deployed a similar design with one student self-assessment with integrated tutor feedback is one efficient means of helping students overcome unrealistic expectations and focus on their achievement rather than on the input required to produce their work. In our case, we had student learning in the focus point of this design instead of lecturers teaching strategy.

Our results show that "in time" feedback over student progress on their activities is crucial for the academic yield of their time invested, which is assumed to represent an estimate of their effective learning.

Other authors also pointed out the importance of the tutor feedback, prior to grading of their product from learning activities, on their perception of the usefulness of the pedagogic strategy deployed. Thus, Taras (2003) showed in self-assessment cases of study, that students found more useful the self assessment which included previous staff feedback as an integral part, than the self-assessment which didn't include it.
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TABLES 
Table 1. Number of participating students and their distribution in university courses, grads, and position of the course in the 3 or 4 year curriculum (course year/years for grad). The type of collaborative work proposed is also specified as well as the year of the corresponding semester where the study was conducted. For Functional Ecology each student had to present two different works one bibliographic and one case interpretation.
	Course
	Degree 
	Course Year/ years for Degree
	Year of this study
	Participating Students no.
	Type of student work



	Functional Ecology


	Environmental Sciences


	2/4
	2005

2006
	43

53
	Bibliographic * case interpretation*



	Health and

Environment 


	Nursery
	1/3
	2005
	25
	Bibliographic 

	Environmental Impact Assessment 


	Environmental Sciences


	3/4


	2004

2005

2006
	26

62

51


	Experimental 



	Applied Ecology


	Biology
	4/4
	2004
	24
	Experimental 



	Paleoenvironmental Reconstructions
	Environmental Sciences


	4/4
	2006
	20
	Combined 




FIGURE CAPTIONS

Figure A. 

Average and standard deviation of time invested by teacher (expressed as hours/credit student) in the different tasks related to collaborative work teaching depending on the method followed by the students. P: preparation tasks; A: evaluation; T: tutorial tasks.

Figure B. 

Average and standard deviation of time invested by teacher (expressed as hours/credit student) in the different tasks related to collaborative work teaching depending on the kind of students work. P: preparation tasks; A: evaluation; T: tutorial tasks.

Figure C. 

Average and standard deviation of time invested by teacher (expressed as hours/credit student) in the different tasks related to collaborative work teaching depending on number of group tutorials performed. P: preparation tasks; A: evaluation; T: tutorial tasks.

Figure D.

Comparison between the mark obtained by each student when evaluated individually and globally (see text for explanation). 

Figure E.

Average and standard deviation of mark obtained (upper graph) and time invested (lower graph) by each student depending on the kind of collaborative work and the method used to perform it. Time is expressed in hours/credit.

Figure F.

Average and standard deviation of mark obtained (upper graph) and time invested (lower graph) by each student depending on the number of group tutorials performed by the teacher and the method used. Time is expressed in hours/credit.

Figure G.

Relationship between the mark obtained and time invested by student in collaborative work. Data are presented separetely for for groups using traditional methods and groups using Wiki platform. 
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Figure F.
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Figure G.
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Gráfico1

		Experimental		Experimental		0.69		1.17

						NaN		NaN

		Bibliographic		Bibliographic		1.3		2.09

						NaN		NaN

		Mixed		Mixed		NaN		1.4



Traditional

Wiki

7.55

8.29

6.3

5.72

7.02



Tipus tutoria vshores

		Codi Assignatura		Any		Cred. corr.		N. al.		H.Prof.Prep (h/cr/al)		H.Prof.Aval (h/cr/al)		H.Prof.Tutor. (h/cr/al)		H.Prof.Total (h/cr/al)		Metode		Tipus de treball		Qui fusiona parts		Tipus de Tutoria

		EF		2005		1.125		43		0.145		0.496		0.248		0.889		0		2		0.Alumnat		1

		EF		2005		1.125		43		0.083		1.034		0.186		1.302		1		1		0.Alumnat		1

										0.114		0.765		0.217		1.0955

										0.0438406204		0.3804234483		0.0438406204		0.2920351006

		AIA		2004		3		10		0.238		0.471		0.228		1.061		1		0		0.Alumnat		2

		AIA		2004		3		16		0.324		0.391		0.148		0.99		2		0		0.Alumnat		2

		EF		2006		1.125		53		0.101		0.436		0.201		0.738		0		2		0.Alumnat		2

		EF		2006		1.125		53		0.084		0.671		0.302		1.04		1		1		0.Alumnat		2

		RP		2006		3		20		0.056		0.133		0.112		0.301		1		3		0		2

										0.1606		0.4204		0.1982		0.826

										0.1151642306		0.1930461085		0.0735200653		0.3206579174

		AIA		2005		3		29		0.141		0.285		0.442		0.945		0		0		0.Alumnat		3

		AIA		2005		3		33		0.124		0.285		0.399		0.886		1		0		0.Alumnat		3

		AIA		2006		3		19		0.07		0.14		0.071		0.307		0		1		1.Professorat		3

		AIA		2006		3		32		0.144		0.449		0.254		0.877		1		1		0.Alumnat		3

										0.11975		0.28975		0.2915		0.75375

										0.0343159341		0.126267903		0.1675639182		0.2993563929

		Grup				Trad		Wiki

		Two		Mean				17						Sd				10

		Three		Mean		23		12						Sd		16		8

		More than trhee		Mean		28		20						Sd		19		19





Tipus tutoria vshores

						NaN		10

						NaN		NaN

						16		8

						NaN		NaN

						19		19



Trad

Wiki



Tipus treball vs hores alumne

		Mitjanes hores alumnes (calculades amb spss, a partir del fitxer basedata)

		Grup				Traditional		Wiki

		Experimental		Mean		26		20						Sd		18		10

		Bibliographic		Mean		16		16						Sd		12		8

		Mixed		Mean				8						Sd				4





Tipus treball vs hores alumne

						18		10

						NaN		NaN

						12		8

						NaN		NaN

						NaN		4



Traditional

Wiki



Tipus tutoria vs notes

		Codi Assignatura		Any		Cred. corr.		N. al.		H.Prof.Prep (h/cr/al)		H.Prof.Aval (h/cr/al)		H.Prof.Tutor. (h/cr/al)		H.Prof.Total (h/cr/al)		Metode		Tipus de treball		Qui fusiona parts		Tipus de Tutoria

		EF		2005		1.125		43		0.145		0.496		0.248		0.889		0		2		0.Alumnat		1

		EF		2005		1.125		43		0.083		1.034		0.186		1.302		1		1		0.Alumnat		1

										0.114		0.765		0.217		1.0955

										0.0438406204		0.3804234483		0.0438406204		0.2920351006

		AIA		2004		3		10		0.238		0.471		0.228		1.061		1		0		0.Alumnat		2

		AIA		2004		3		16		0.324		0.391		0.148		0.99		2		0		0.Alumnat		2

		EF		2006		1.125		53		0.101		0.436		0.201		0.738		0		2		0.Alumnat		2

		EF		2006		1.125		53		0.084		0.671		0.302		1.04		1		1		0.Alumnat		2

		RP		2006		3		20		0.056		0.133		0.112		0.301		1		3		0		2

										0.1606		0.4204		0.1982		0.826

										0.1151642306		0.1930461085		0.0735200653		0.3206579174

		AIA		2005		3		29		0.141		0.285		0.442		0.945		0		0		0.Alumnat		3

		AIA		2005		3		33		0.124		0.285		0.399		0.886		1		0		0.Alumnat		3

		AIA		2006		3		19		0.07		0.14		0.071		0.307		0		1		1.Professorat		3

		AIA		2006		3		32		0.144		0.449		0.254		0.877		1		1		0.Alumnat		3

										0.11975		0.28975		0.2915		0.75375

										0.0343159341		0.126267903		0.1675639182		0.2993563929

		Grup				Trad		Wiki

		Two		Mean				5.56						Sd				2.2

		Three		Mean		8.17		7.53						Sd		0.67		1.49

		More than trhee		Mean		7.28		8.14						Sd		0.47		1.29





Tipus tutoria vs notes

		Two		Two		NaN		2.2

						NaN		NaN

		Three		Three		0.67		1.49

						NaN		NaN

		More than trhee		More than trhee		0.47		1.29



Trad

Wiki

5.56

8.17

7.53

7.28

8.14



Tipus treball vs notes

		Mitjanes notes alumnes (calculades amb spss, a partir del fitxer basedata)

		Grup				Traditional		Wiki								H.Prof.Prep (h/cr/al)		H.Prof.Aval (h/cr/al)

		Experimental		Mean		7.55		8.29						Sd		0.69		1.17

		Bibliographic		Mean		6.3		5.72						Sd		1.3		2.09

		Mixed		Mean				7.02						Sd				1.4





Tipus treball vs notes

						0.69		1.17

						NaN		NaN

						1.3		2.09

						NaN		NaN

						NaN		1.4
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