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ABSTRACT The main purpose of this paper is to develop and integrate collaboration tools into an educational
setting and examine the effect of online collaborative learning tools on students’ academic performance.  Synchronous
and asynchronous techniques of online collaborative learning tools and different models are used for this paper.
One technique focuses on creating work samples and sharing them with friends; the other focuses on correcting the
samples that friends created. This research is quasi-experimental, and a final test-control group trial model was
utilized.  The working group for the research included one control and three experimental groups, all consisting of
seventh-grade middle school students.  The experiments were carried out by four collaborating student groups. One
of the main findings of this paper is that the online collaborative tools can be an alternative to face-to-face
collaboration.  In addition, the paper demonstrates that the students who corrected the mistakes of others were
more successful than the students that prepared samples; however, there is no statistical support for this outcome.

INTRODUCTION

With the development of technology and
Web 2.0 applications, research interest in online
collaboration tools has increased. Conversely,
despite these developments, there is still a lack
of knowledge about how to integrate these on-
line collaborations into education. The existing
literature provides different ideas about synchro-
nous and asynchronous collaboration tools,
butmost of these studies involved adults. There-
fore, it is necessary to research the usage of these
collaboration tools with children and determine-
which methods and tools are important for edu-
cators wishing to implement them. With the avail-
ability of new communicative environments
through synchronous and asynchronous tools,
online tools offer a new perspective for online
collaborative learning. Online collaborative learn-
ing contributes to learning efficiency and out-
comes, improves students’ critical thinking, and
builds communication skills (Brufee 1999;
Johnson and Johnson 2000). Moreover, Wang et
al. (2001) showed that online collaborative plat-
forms improved students’ connection and prob-

lem-solving abilities. Palloff and Pratt (2005)
found that these platforms help students to cre-
ate information and to think in imaginative ways
(transmitted by Vallance et al. from Palloff and
Pratt 2010).

The advantages of online synchronous plat-
forms are cited in the literature (Duemer et al.
2002; Shotsberger 2000; Dickey 2003). Conse-
quently, online synchronous interaction supplies
feedback and responses as well as provides op-
portunities for collaborating as a group (Maush-
ak and Ou  2007). Proponents, such as Walker
and Pilkington (2000), assert that synchronous
discussion environments are more advantageous
than face-to-face collaboration in traditional
classrooms. Similarly, Suthers et al. (2003) com-
pared traditional face-to-face collaboration and
online synchronous collaboration and deter-
mined that online synchronous collaboration
platforms were more effective than traditional
face-to-face collaboration in terms of presenting
information. Wang and Woo (2007) offered a sug-
gestion for comparing online synchronous and
traditional face-to-face discussion platforms.
Contrary to research that explains the advantag-
es of synchronous platforms, there are studies
that support the advantages of asynchronous
platforms. Many researchers believe that online
asynchronous interaction is more useful than
online synchronous and traditional face-to-face
interaction (Berge 1999; McDonald 2002; Koory
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2003; Morse 2003; Wang 2004; Johnson et al.
2005). According to the literature, online asyn-
chronous discussion has a positive impact on
learning in traditional classrooms (Andresen
2009). For example, Koory (2003) mentions that
adult students who learn in online collaborative
environments are more successful than adults
who learn with face-to-face collaboration in a tra-
ditional classroom. Hence, it is useful to deter-
mine whether this status is acceptable for younger
age groups such as children.

Researching the works will be more effective
if used with online collaboration tools in an asyn-
chronous way is also important. One alternative
teaching method is to review peers’ work by  iden-
tifying correct and incorrect points, and modify-
ing the incorrect solutions. Grobe and Renkl
(2007) determined that if students have enough
prior knowledge, they obtain better learning out-
comes when given incorrect solutions inpro-
gramming. The opposite of this result is to pro-
videstudents incorrect solutions that do not yield
better learning outcomes in case where the stu-
dents do not have sufficient prior knowledge.
Additionally, VanLehn (1999) found that mistakes
or incorrect solutions in programming can con-
tribute to thinking in a creative way. Thus, it is
necessary to research whether finding and cor-
recting mistakes in documents contributes to
academic success.

The main purpose of this paper is to develop
collaborative tools, implement them in an educa-
tional setting, and examine the tools’ effect on
students’ academic success. Synchronized and
asynchronized online collaborative learning
tools and two different models (one of the mod-
els entails students creating work samples and
sharing them with friends; the other one entails
correcting the samples that friends created) are
used in this paper. In this paper, the following
hypotheses were researched:

1. When comparing the control group that
studies with face-to-face collaborative tech-
niques and the experimental group that
studies by using collaborative tools with a
synchronous technique, the experimental
group will perform significantly better.

2. When the experimental groups, which use
collaborative tools with synchronous and
asynchronous techniques, are compared in
terms of academic success, the experimen-
tal group using the asynchronous tech-
nique will perform significantly better.

3. When the control group studying using
the face-to-face collaborative technique
and the experimental group using collabo-
rative tools with asynchronous technique
are compared with regards to academic
success, the experimental group performs
better.

4. When the experimental group that creates
samples and shares them with class peers
is compared with the other group that cor-
rects samples that friends created using
collaboration tools with asynchronous tech-
niques, the group completing the document
performs better academically.

METHODOLOGY

Research Design

This research is quasi-experimental and ben-
efitted from a control group trial model post-
test. The dependent variable is students’ aca-
demic success. The independent variables are
summarized;

Teaching methods (face-to-face traditional
collaboration and online collaboration) and On-
line collaboration tools (synchronous and
asynchronous)

Different teaching patterns (creating the sam-
ples and sharing with friends; correcting sam-
ples that friends created by using online collab-
oration tools with asynchronous techniques).

Research sources and patterns were de-
signed as shown in Figure 1. First, the pre-test
about “basic information technology” was per-
formed with all work groups. The four different
groups, each with four students, were compiled
by random selection. Over the course of two
weeks, “basic html tags” were taught to students
in all work groups during lectures. Collaborative
learning was implemented in all groups. As seen
in Table 1, in the control group collaborative ap-
plications were performed by traditional face-to-
face contact in the classroom. Synchronous ap-
plications were carried outby using online col-
laboration tools in Experimental Group I. In Ex-
perimental Groups II and III asynchronous ap-
plications were conducted by using online col-
laboration tools. In Experimental Group II, stu-
dents started creating a worksheet and shared it
with their group friends in Experimental Group
III. The students in Experimental Group III con-
tinued developing the worksheet that their
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Fig. 1. Research design
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friends shared with them in Experimental Group
II. After the practice, the post-test was per-
formed. In this research, “synchronous connec-
tion” means online synchronous collaboration
performed with online collaboration tools.

Study Sample

The working group consisted of middle
school students in seventh grade. In the work-
ing group, there were 115 students from four dif-
ferent classes. While choosing sampling, the ap-
propriate sampling technique was used because
of  it was impossible to change the students’ class-
es. The four working groups were determined
randomly through a draw. Table 1 shows the
working groups of this research.

Data Collection Tools

Pre-Knowledge Test

Before the experiments, a “basic information
about technology” test was administered to test
students’ knowledge. This test contained 40
multiple-choice items. The pre-test was assessed
by a maximum of 100 points. The internal consis-
tency coefficient (Cronbach’s alfa) of the pretest
was determined to be 0.78. This data determined
that the pre-test was reliable. To determine con-
tent validity of the pre-test, a matter of indicator
table was prepared by categorizing target behav-
iors and five information technologies teachers
were asked to evaluate if the current questions
evaluated the target behaviors. Based on the
teachers’ answers, 82 percent of the current ques-
tions evaluate the target behaviors.

Final Test

To determine students’ knowledge after the
lectures, a final test was administered, which in-

cluded 30 questions. This test was previously
given to 60 students who had joined the HTML-
lectures before; the test’s Cronbach’s alpha was
calculated as 0.64. Five questions that were de-
termined to reduce the test’s Cronbach’s alpha
were excluded. At the last stage, the reliability
coefficient was determined as 0.75. In the con-
trol and experimental groups, the test was ad-
ministered ina 25-question version. In the final
test, questions included HTML tags and the test
used a 100-point scale.

To determine content validity of the post-
test, a matter-of-indicator table was prepared by
categorizing target behaviors. Four information
technology teachers were then asked to evalu-
ate whether the questions assessed the target
behaviors. According to the teachers’ answers,
85 percent of the questions evaluated the target
behaviors.

Procedure

To perform the activities that were planned,
four-person groups were formed. The work-
sheets that the students created were recorded
as texts (in  the online collaboration environment)
on the computers’ hard disks in the control group.
The web pages’ print screens, which the stu-
dents were to create each week, were uploaded
to students’ computers, and they were told to
“create a web page like that shown in the print
screen.” In addition, manual worksheets were
distributed to the students, and they were given
some instructions. In the control group, students
worked in four-person groups. As seen in Figure
2, four students used two computers side by side
in a laboratory, worked collaboratively, and saved
the HTML tags as a Word document to be pre-
pared according to the worksheet.

Table 1: Working groups

Groups N               Method and techniques         Number of
members in groups

Control Group 30 Face to face traditional collaborative works 4
Experimental Group I 28 Synchronous collaborative works by online 4

  collaboration tools
Experimental Group II 2 8 Asynchronous collaborative works by online 2

  collaboration tools (Creating and sharing the
   document)

Experimental Group III 2 9 Asynchronous collaborative works by online 2
  collaboration tools  (Detecting and correcting the
  errors in the shared document)
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Fig. 3.  The students who worked collaboratively by the synchronous technique on Google Documents
by using two computers far from each other in Experimental Group I
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Fig. 2. Setup of students working collaboratively at two computers side by side
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In Experimental Group I, students worked in
four-person groups. In this work group, the ap-
plications were performed in an online, synchro-
nous collaboration environment. As seen in Fig-
ure 3, two students used a computer together, so
four students worked on only one document.
Each student pair using a computer together ob-
tained a Gmail account and created a document;
they then shared this document with the other
two students by using Google Documents. Over
four weeks, students saved their work in the same
document.

In Experimental Groups II and III, students
worked in two-person work groups. In these
working groups, the experiments were conduct-
ed in an online collaboration environment asyn-
chronously. As seen in Figure 4, two students
used a computer together in Experimental Group
II, and two students used a computer together in
Experimental Group III; they collaborated by us-
ing online tools in an asynchronous way.

Two students using a computer together in
Experimental Group II created the worksheet in

the Google Documents environment. In Experi-
mental Group III, two students using a computer
together examined and corrected the errors in the
documents that the other two students had creat-
ed and uploaded. Hence, two students in Experi-
mental Group II and the two students in Experi-
mental Group III worked collaboratively on Goo-
gle Documents. In these working groups, the stu-
dents saved the document in Google Documents.

FINDINGS

Findings Before Practices

First, the Shapiro-Wilks test was used and
determined that the groups were normally dis-
tributed (p > .05). In terms of basic informational
technologies, to determine whether the working
groups were peers, a one-way ANOVA was used,
as seen in Table 2.

The results in Table 3 show that there was no
significant difference between the groups accord-

Table 2: One-Way ANOVA results of pre-knowledge of test and control groups

Source of  variance SS  df  MS       F  P

Between groups 1054.07 3 351.35 2.23 .08
Inside group 17490.82 111 157.57
Total 18544.89 114

Fig. 4.  A synchronous collaboration using Google Docs

A synchronous collaboration using
Google Docs
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ing to their pre-knowledge, F (3,111) = 2.23; p >
.01. The working groups are pre-groups accord-
ing to their pre-knowledge. The work groups’
academic averages and standard deviations on
the final test are presented in Table 3.

Findings After Practices

To determine whether the control and exper-
imental groups are normally distributed, a Sha-
piro-Wilks test was used after the final test. Itde-
termined that the groups were normally distrib-
uted (p> .05). To examine whether the groups
werepeer groups according to academic success,
a one-way ANOVA for independent samples was
employed, as seen in Table 4.

As indicated in Table 5, the results show that
there is a significant difference between the work-
ing groups in terms of academic success, F(3,111)
= 19.92; p< .01.To determine in which groups sig-
nificant difference were present, a Scheffe test
was utilized, as seen in Table 5.

As revealed in Table 5, the Scheffe test re-
sults show that: there is a significant difference
between the control group and Experimental
Group I in favor of Experimental Group I; there is
a significant difference between Experimental
Groups I and II in favor of Experimental Group II;
there is a significant difference between the con-
trol group and Experimental Group II in favor of
Experimental Group II; and there is no signifi-
cant difference between Experimental Group II
and Experimental Group III.

The students’ success and the standard de-
viation in the working groups are condensed in
Table 6.There were significant differences be-
tween Experimental Group II, which used the on-
line collaborative tools with synchronous tech-
niques, and the control group, which engaged in
face-to-face collaboration in a traditional class
(p< .05). By Table 6, we can say that the stu-
dents’ academic performance in Experimental
Group II (X=73.57; S=20.08) was better than stu-
dents’ academic performance in the control group
(X=56.00; S=19.81). There were significant dif-
ferences between the two experimental groups

Table 3: Academic averages and standard devia-
tions of the students according to their pre knowl-
edge

The working groups n    x      ss

Control group 30 60.70 13.61
Experimental group I 28 65.71 10.36
Experimental group III 28 68.57 14.72
Experimental group III 29 63.18 10.95

Table 4: Results of One-Way ANOVA of comparing control and experimental groups according to
academic success.

Group Sum of squares Sd Mean square      F        P

Intergroup 15492.16 3 5164.05 19.92 .00
Within groups 28775.52 111 259.23
Total 44267.68 114

Table 5: Results of Scheffe Test with regards to
comparing control and experimental groups
according to academic success

Groups (i) Groups  (j)    Xi-j        p

Control Group Experimental -17.57* .01
group I
Experimental -30.14* .00
group II
Experimental -25.51* .00
group III

Experimental Control group 17.57* .01
  Group I Experimental -12.57* .04

group II
Experimental -7.94 .33
group Iii

Experimental Control group 30.14* .00
  Group II  Experimental

group I 12.57* .04
Experimental 4.62 .75
group III

Experimental Control group 25.51* .00
  Group III Experimental 7.94 .33

group I
Experimental -4.62 .75
group II

Table 6: Students’ success and standard deviation

Groups  n    x      ss

Control group 30 56.00 19.81
Experimental group I 28 73.57 20.08
Experimental group II 28 81.51 10.74
Experimental group III 29 86.14 10.97
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that used online collaborative tools with syn-
chronous and synchronous techniques (p < .05).
By Table 6, we can say that the students’ aca-
demic success in Experimental Group II (X=81.51;
S=10.74) was better than students’ academic suc-
cess in Experimental Group I (X=73.57; S=20.08).
There was a significant difference between the
control group, which worked with face-to-face
classroom collaboration, and the Experimental
Group II, which used online collaborative tools
with asynchronous techniques (p< .05). By Ta-
ble 6, we can say that the students’ academic
performance in Experimental Group II (X=81.51;
S=10.74) was better than students’ academic per-
formance in Experimental Group I (X=56.00;
S=19.81). There was no significant difference
between Experimental Group II, which created
theworksheet, and Experimental Group III, which
continued work on that worksheet (p > .05). In
brief, by Table 6, we can say that students’ aca-
demic performance in Experimental Group III
(X=86.14; S=10.97) was better than students’
academic performance in Experimental Group II
(X=81.51; S=10.74).

DISCUSSION

Based on the results, we can say the lectures
using Google Documents with synchronous and
synchronous techniques were more effective
than face-to-face lectures. In line with this re-
sult, Walker and Pilkington (2000) mentioned that
online synchronous learning environments en-
courage students that are reluctant to join dis-
cussions in class. Moreover, Chou (2001) high-
lighted that online collaboration tools are more
suitable for collaborative activities. Similarly,
Suthers et al. (2003) compared face-to-face tradi-
tional collaboration and online synchronous
collaboration and determined that the effects of
presented information are more effective in on-
line collaborative environments than in face-to-
face collaboration.

This study found that Experimental Group II,
which employed online collaboration tools with
asynchronous techniques, achieved greater ac-
ademic success than Experimental Group I, which
made use of online collaboration tools with syn-
chronous techniques. Similarly, Berge (1999) and
McDonald (2002) support the opinion that on-
line synchronous discussion is less effective than
online asynchronous discussion. In contrast to

the results of this research, academic success in
our study was equal in both synchronous and
asynchronous online platforms. The difference
between the results of this research and Johnson’s
research may stem from the teaching designs and
lecture plans.  According to this current research,
the experimental groups’ academic success via
online collaboration tools using synchronous
techniques was better than the control group’s
face-to-face collaboration. This result supports
Koory’s research result, which concluded that
students who attend online asynchronous lec-
tures have more motivation and academic suc-
cess than students who attend face-to-face lec-
tures. While Koory (2003) underscores that on-
line text-based communication strengthens stu-
dents’ skills, this paper’s results also show that
online text-based communication positively af-
fects students’ academic success. Similarly,
Johnson et al. (2005) determined that students
who belonged to an online synchronous discus-
sion group were more successful than students
in traditional discussion groups.

This research found no significant differenc-
es between the students’ academic performance
in the two experimental groups. The achieve-
ments of the students who created the worksheet
were better than those of the students whose
task was to continue working on that worksheet.
Similar to this result, Grobe and Renkl (2007)
mentioned that if the students have enough pre-
knowledge, giving them incorrect programming
language solutions encourages better learning
results. Furthermore, VanLehn (1999) asserted
that incorrect samples encourage students’ think-
ing skills. Blau and Caspi (2009) found that the
quality of the worksheet corrected by thestu-
dent group was superior to that of work pro-
duced by student groups using different learn-
ing methods.

These research results generally show that
teaching designs incorporating online collabo-
ration tools can be an alternative to traditional,
face-to-face learning. The results of this research
contribute to teacher education on alternative
teaching methods in terms of collaborative ac-
tivities. Similarly, the results offer alternatives to
students who do not have enough time to actu-
alize collaborative activities. Therefore, the re-
sults of this work may solve problems with re-
gards to actualizing collaborative activities in
classrooms.
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CONCLUSION

In this research, the purpose was to deter-
mine the effects of online collaboration tools on
students’ academic success. It was determined
that the academic success of students who used
the online collaborative tools with synchronous
techniques in Experimental Group II is better than
students who collaborated face-to-face in the
control group in a traditional class (Experimental
Group II =73.57; control group=56.00). On the
basis of this result, we can say the lectures us-
ing Google Documents with synchronous and
synchronous techniques is more effective than
face-to-face lectures.

The other topic in this research was to exam-
ine the students’ academic success in two groups
that use online collaboration tools with synchro-
nous and asynchronous techniques. It was
found that Experimental Group II, which em-
ployed online collaboration tools with asynchro-
nous techniques, achieved greater academic suc-
cess, , than Experimental Group I, which made
use of online collaboration tools with synchro-
nous techniques (Experimental Group I=73.57;
Experimental Group II= X=81.51). The other find-
ing is that the experimental groups’ academic
success via online collaboration tools by syn-
chronous techniques was better than the con-
trol group’s face-to-face collaboration (experi-
mental groups’ academic mean using online col-
laboration tools via synchronous techniques
=81.51; control group’s academic mean using
face-to-face collaboration=56.00).

In this research, two different experimental
groups that used online collaboration tools with
asynchronous techniques (the experimental
group that created the worksheet/the experimen-
tal group that continued working on that work-
sheet) were compared in terms of academic suc-
cess. Although there is no significant difference
between the students’ academic success in the
two experimental groups, the performance of the
students that created the worksheet was higher
than that ofthe students whose task was to con-
tinue working on that worksheet (The experimen-
tal group that created the worksheet=81.51; the
experimental group continuing to work on that
worksheet=86.14).

RECOMMENDATIONS

In this research, Google Documents was used
as an online collaboration tool. Future studies

on this subject should examine the effect of oth-
er tools for online collaboration in terms of aca-
demic success. Studies should also investigate
which methods were more effective for academic
success while using online collaboration tools.

In this research, different teaching patterns
(creating and sharing the document; detecting
and correcting errors in the shared document)
were used, while using online collaboration tools.
In the future, the researchers should design dif-
ferent teaching patterns involving online collab-
oration and examine the results. This research
involved primary school students as partici-
pants. Future research could focus on second-
ary school, high school or college students to
examine the effect of applying different tech-
niques while using online collaboration tools.

REFERENCES

Andresen MA 2009. Asynchronous discussion forums:
Success factors, outcomes, assessments, and limita-
tions. Educational Technology and Society, 12(1):
249-257.

Berge ZL 1999. Interaction in post-secondary web-based
learning. Educational Technology, 39(1): 5–11.

Blau I,Caspi A 2009. What Type of Collaboration Helps?
Psychological Ownership, Perceived Learning and
Outcome Quality of Collaboration Using Google
Docs. The Open University of Israel Web Site. From
<http://telem-pub.openu.ac.il/users/chais/2009/noon/
1_1.pdf.>.

Brufee K 1999. Collaborative Learning: Higher Edu-
cation, Interdependence, and the Authority of Knowl-
edge. 2nd Edition. Baltimore: John Hopkins Univer-
sity Press.

Chou CC 2001. Formative evaluation of synchronous
Cmc systems for a learner-centered online course.
Journal of Interactive Learning Research, 12(2):
173–192.

Dickey MD 2003. Teaching in 3D: Pedagogical affor-
dances and constraints of 3D virtual worlds for syn-
chronous distance learning. Distance Education, 24:
105-121.

Duemer L, Fontenot D, Gumfory K, Kallus M, Larsen
J, Schafer S et al. 2002. The Use of Online Synchro-
nous Discussion Groups to Enhance Community For-
mation and Professional Identity Development. Jour-
nal of Interactive Online Learning Web Site.From
<http://www.ncolr.org/jiol/issues/pdf/1.2.4.pdf.>.

Grobe CS, Renkl A 2007. Finding and fixing errors in
worked examples: Can this foster learning outcomes?
Learning and Instruction, 17: 612-634.

Haas C 1996. Writing Technology: Studies on the Mate-
riality of Literacy. Mahwah, NJ: Lawrence Erlbaum.

Hawisher GE, LeBlanc P 1992. Re-imagining Comput-
ers and Composition: Teaching and Research in the
Virtual Age. Portsmouth, NH: Boynton/Cook.

Johnson GM, Howell AJ, Code JR 2005. Online discus-
sion and college student learning: Toward a model of



196 FATMA GOLPEK SARI AND NESRIN OZDENER DONMEZ

influence. Technology, Pedagogy and Education, 14:
61-75.

Johnson DW, Johnson RT 2000. Joining Together:
Group Theory and Group Skills. 7th Edition. Edina,
MN: Interaction.

Koory MA 2003. Differences in Learning Outcomes
for the Online and Face to Face Versions of “An
Introduction to Shakespeare.” The Sloan Consor-
tium Web Site: From <http://sloanconsortium.org/
jaln/v7n2/differences-learning-outcomes-online-and-
f2f-versions-quotan-introduction-shakespearequot.>.

Maushak NJ, Ou C 2007. Using synchronous communi-
cation to facilitate graduate students’ online collabo-
ration. The Quarterly Review of Distance Education,
8(2): 161–169.

McDonald J 2002. Is “as good as face-to-face” as good
as it gets? Journal of Asynchronous Learning Net-
works,  6(2): 10-23.

Morse K 2003. Does one size fit all? Exploring asyn-
chronous learning in a multicultural environment.
Journal of Asynchronous Learning Networks, 7: 37-
55.

Selfe CL, Hilligoss S 1994. Literacy and Computers:
The Complications of Teaching and Learning with
Technology. New York: Modern Language Associa-
tion.

Shotsberger PG 2000. The human touch: Synchronous
communication in web-based  learning. Educational
Technology, 53-55.

Suthers DD, Hundhausen CD, Girardeau LE 2003. Com-
paring the roles of representations in face-to-face
and online computer supported collaborative learn-
ing. Computers and Education, 41: 335–351.

Tuman Myron C 1992. Word Perfect: Literacy in the
Computer Age. Pittsburgh, PA: University of Pitts-
burgh Press.

Vallance M, Towndrow PA, Wiz C 2010. Conditions
for successful online document collaboration.
TechTrends,  54(1): 22-23.

VanLehn K 1999. Rule-learning events in the acquisi-
tion of a complex skill: An evaluation of CASCADE.
The Journal of the Learning Sciences, 8: 71-125.

Walker SA, Pilkington RM 2000. Networked commu-
nication and the collaborative development of writ-
ten expression at key stage three. In: Proceedings of
the 2nd  International Conference on Networked Learn-
ing 2000. Innovative Approaches to Lifelong Learn-
ing and Higher Education Through The Internet,
17–19 April 2000. Dept. of Educational Studies,
University of Sheûeld, Lancaster, England, pp. 354–
360.

Wang M 2004. Correlational analysis of student visibil-
ity and performance in collaborative learning. Jour-
nal of Asynchronous Learning Networks, 8(4): 71-
82.

Wang M, Poole M, Harris B, Wangemann P 2001. Pro-
moting online collaborative learning experiences for
teenagers. Education Media International, 38(4):
203-215.


