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Assessing the Use of Instant Messaging

in Online Learning Environments

Juan Contreras-Castillo*a, Carmen Pérez-Fragosob, and
Jesus Favelac

aUniversidad de Colima, Mexico; bUniversidad Autónoma de Baja California, Mexico;
cDepartment of Computer Science, CICESE, Mexico

There is a body of evidence supporting the claim that informal interactions in educational

environments have positive effects on learning. In order to increase the opportunities of informal

interaction in online courses, an instant messaging tool, called CENTERS, was developed and

integrated into online learning environments. This tool provides the students with awareness of the

presence of others connected to the course at the same time and allows them to interact by means of

two communication facilities: instant messaging and one-to-one chat. To evaluate the reliability of

CENTERS as a tool to promote interaction, we studied the performance and use of the system

during one graduate and three undergraduate online courses. The participants were 43 students

and 4 teachers. Analyses of the logs show that the system was used mainly for socializing but that it

also supported the students’ learning activities. The responses to the questionnaires with regard to

the students’ perceived use of the system were in agreement with their actual use as registered in the

logs. The high level of interaction showed by most participants, as well as their willingness to take

more online courses using CENTERS, led us to conclude that instant messaging can be

successfully integrated and used within online learning environments.

Introduction

Research on virtual environments shows that users follow the spatial metaphors used

in these systems (a town, a factory, a store, a university) (Larose & Peraya, 2001;

Meurnier & Peraya, 2004; Peraya, 2000). They tend to reproduce identical

behaviours within these electronic walls as the ones they would make, in the same

circumstances, in a real physical space. In virtual learning environments, the

students’ cognitive schemas are adapted according to the way the virtual spaces are

denominated; their attitudes, expectations and dispositions are not the same if they

access a workshop, a cafeteria, or a library. Besides, within these work spaces, the

metaphor plays a fundamental role in the organization and development of the

academic activities; the students adopt social behaviours identical to those required
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for the academic space of reference. Thus, the metaphor serves simultaneously as a

cognitive frame of interpretation and as a model of social behaviour for the

development of the learning activities (Larose & Peraya, 2001; Meurnier & Peraya,

2004; Peraya, 2000). The structuring of the spaces and behaviours in mediated

learning environments can reinforce the practices and social conducts considered

appropriate within the traditional contexts of education, for both students and

teachers, and by the mere nature of the structure, the opportunities for informal

interaction within these environments are then restricted.

In order to increase the opportunities for informal interaction, we developed and

integrated into our online learning environments an instant messaging tool, called

CENTERS. This tool provides participants with awareness of the presence of others

connected to the course at the same time and allows them to interact by means of two

communication facilities: instant messaging (IM) and one-to-one chat. We consider

an instant message as a brief message that receives no response or is responded with

one single message, while an online chat is the real time interaction of two or more

people through continuous messages within the same window.

Theoretically, IM should improve course satisfaction and performance by

increasing informal interaction opportunities as an extra aid in establishing rapport

and collaboration among students and between students and the teacher. According

to Yacci (2000), effective instructional interactivity can be viewed as having two

distinct classes of outputs: content learning and affective benefits. Although the latter

are less well understood and difficult to isolate, they are as important as the learning

of content in any given formal course. Within virtual learning environments, Gilbert

and Moore (1998) note that social rapport and increased collaboration can lead to

greater levels of interaction which address instructional goals.

Research focused on the use of instant messaging within organizations shows that it

has been successful in establishing social bonds and improving communication

within work groups. Additionally, it serves as a medium for coordination with

the consequent increment in productivity (Grinter & Eldrige, 2001; Isaacs,

Walendowski, & Ranganthan, 2002; Nardi, Whittaker, & Bradner, 2000). Evidence

also suggests that it is a favoured medium for socializing among teenagers and young

persons (Grinter & Palen, 2002). This could be due to the perception that it is a less

formal tool, lending a kind of intimacy that is often absent from other types of

computer mediated communication (Hu, Fowler Wood, Smith, & Westbrook, 2004;

Lovejoy & Grudin, 2003). IM has also been found to be less intrusive than mail or

videoconferencing, allows multitasking, and supports many complex activities like

coordination with multiple partners and social learning (Isaacs et al., 2002). These

findings motivated us to investigate the acceptance and use of an IM tool integrated

in formal online courses.

New delivery methods and technologies have raised different questions about the

quality of interaction among distance course participants (Curtis & Lawson, 2001;

Gunawardena, 1995; Gunawardena & Zittle, 1997; Hadidi & Sung, 2000). Social

interactions are crucial for establishing rapport and developing a climate conducive to

learning, thus enabling participants to form a learning community. Previous reports

206 J. Contreras-Castillo et al.

D
ow

nl
oa

de
d 

by
 [

B
ei

jin
g 

N
or

m
al

 U
ni

ve
rs

ity
] 

at
 2

1:
52

 3
1 

Ja
nu

ar
y 

20
15

 



on the analysis of social interaction during distance courses conducted by

Gunawardena and Zittle (1997) and Kanuka and Anderson (1998) show that social

interaction, both among students and between students and teacher, is strongly

related to course satisfaction. Gunawardena and Duphorne (2000) also found that

the characteristics of the tools used in a learning environment were the best predictor

of learner satisfaction, and they note the need for technical systems that facilitate the

building of an online learning community.

The limitations of available communication tools within formal learning environ-

ments (e.g. Blackboard, WebCT, Virtual U) and the lack of direct interaction faced

by students and teachers aggravate the problems of isolation and frustration felt by

participants (Hara & Kling, 1999). Some solutions previously proposed to address

these problems were the use of telephone calls or face-to-face meetings (Harasim,

Hiltz, Teles, & Turoff, 1995; Hassenplug & Harnish, 1998) and synchronous chat

conversation. These solutions, however, in many cases require additional resources

external to the learning environment which could raise the cost and be difficult to

implement, especially in large distributed groups. Synchronous chat sessions have

been used to discuss class topics, but sometimes these sessions become unmanage-

able, even if the group of students is small, due to their confusion as to who is

answering what to whom (Thirunarayanan, 2000).

In order to address the above stated problems and to promote the building of a

community within online learning environments, we developed and integrated

CENTERS in our online courses. CENTERS has several features that distinguish it

from other instant messaging tools. Specifically, CENTERS can be transparently

integrated within course documents and allows Web navigation in a completely

natural way, without interference. The display occupies only a small amount of

space on the screen and the user can decide to navigate anonymously if he so

wishes. The participants can be in two courses at the same time and communicate

with each other in both courses, using two windows of the browser. Additionally, it

allows a user to quickly load the page that another student is currently viewing, thus

allowing for synchronous navigation and facilitating the discussion of online

materials.

The CENTERS IM System

The CENTERS system consists of a web-based CENTERS client, a component that

registers the user’s URL, named URL locator, a Web server, which delivers all the

course contents, and the CENTERS server, which provides the presence awareness

and instant messaging facilities, and finally, the course content repository where all

the course documents are stored.

When a user connects to the course web site the browser also loads, along with

the course materials, two modules of the CENTERS system: the CENTERS client

and the URL Locator, which stores the user’s current URL and provides the

means to establish synchronous navigation within course documents (it is not

necessary to install any additional software in the user’s PC). The CENTERS

Use of Instant Messaging in Online Learning Environments 207
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client displays information of other users connected to the CENTERS server on

the user’s screen. Given the small amount of screen space occupied to display the

CENTERS client, the navigation within the web site is natural and non intrusive

(Figure 1). It also displays and updates information about users entering and

leaving the course.

Through CENTERS, users can send and receive instant messages and chat

requests. Instant messages are delivered directly to the user screen while chat requests

must be accepted by the user in order to open the chat window and begin

communication between users.

To enable synchronous navigation, the URL locator asks the Web server for the

URL currently displayed on the browser of the user who made the request.

For evaluation purposes, the CENTERS system records all the instant messages

and chat conversations, the identity of the sender and the receiver, the date and time

when the message is delivered. It also keeps a log of accepted and rejected chat

requests.

The current implementation of CENTERS was developed using Java. It was tested

in different operating systems such as Solaris, Windows 9x, Windows NT and XP

and Linux Mandrake version 6.2 through 8.2. In addition, the CENTERS client

supports all major Web Browsers including: IE, Navigator, Mozilla and Opera

(Contreras-Castillo, Favela, Perez-Fragoso, & Santamaria-del-Angel, 2004).

Figure 1. Screenshot of CENTERS
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Research Questions

To evaluate the influence of CENTERS in promoting interaction within learning

environments, we studied the use of the system during four online higher education

courses. The primary purpose of our study was to analyse the use of instant messaging

within the context of online courses and identify the types of interaction instant

messaging supported.

The research questions that guided this study were as follows:

1. What were the uses given to CENTERS during the courses?

2. What is the relationship between the students’ perceived usefulness of

CENTERS and their actual use of it?

3. What was the level of student satisfaction with the use of CENTERS?

Methodology

The participants were 43 students (19 males and 24 females) and 4 (3 females and 1

male) teachers from two Mexican universities. They used CENTERS in four courses:

one at the graduate level (Design and Evaluation of Learning Environments [n¼ 15])

at the University of Colima, and three undergraduate courses at the University of Baja

California (Software Engineering [semester 4, n¼ 8] and Advanced Topics of

Computer Programming [semester 8, n¼ 7] at the Faculty of Computer Science, and

Management of Information Systems [semester 4, n¼ 13] at the School of

Management, Informatics and Accounting). The mean age for the undergraduate

students was 22.63 years and for the graduate students was 30.33 years. All students

were enrolled full time and took other courses (with other teachers) in their

classrooms during the same semester, having opportunities to interact face to face.

Because of their fields of studies (all related to computers), all students were

familiar with Internet technologies. Demographically, 56% of the participants were

females. Eighty-four per cent of the students used e-mail regularly and 60% had

participated in chat conversations prior to taking the course. We also asked about the

characteristics of their PC and if they had continuous access to Internet. In general,

the students’ equipment had the required characteristics to carry on with the course,

and 32 students out of the 43 had continuous access to Internet. Regarding their

previous experience taking online courses, 29 out of the 43 students had already taken

one or more courses and all teachers had already taught via the Internet.

The courses were mandatory for the students’ curricula, but their participation in

the study was voluntary; all students were invited and eight did not accept, leaving

our sample at 43. At the end of the courses we applied a questionnaire to assess the

students’ impressions and experiences with CENTERS, including their frequency

of interaction with teachers and peers and satisfaction with the course. The

questionnaire included items about the students’ use and opinion of CENTERS as

well as specific questions about topics identified in the literature as potential

influences on course satisfaction (Harasim et al., 1995; Hiltz, 1994).
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Additionally all interactions were registered and a random sample of 25% of all logs

was categorized according to their content by two independent raters other than the

authors. The categories were academic, technical, and social. The information

obtained from these analyses was then contrasted with the information provided by

the questionnaires applied to the students. Results on coincidences between students’

responses to the questionnaire and recorded logs are then reported.

Results and Discussion

The total number of messages exchanged as well as the number of chat requests

accepted and rejected between students and teachers and among students are shown

in Tables 1 and 2.

On average there were more than 75 messages sent by each student, although some

students were much more active and some hardly sent any messages. Thus, the

median of messages exchanged between students and teachers is around 12 and the

median of messages exchanged between students is 100.

The results show that most of the requests were accepted. The range of exchanges

in chat and instant messaging conversations varied from 2 to 78, not counting 4 larger

outliers. On average, the conversations consisted of 14.55 messages: 7 to 8 for each

participant.

During our experiments we wanted to understand the real use of the system and

how it was integrated into the student’s work rhythm; to describe this information, we

plotted the number of instant messages and chat conversations per hour of the day

and per day of the week. These analyses are shown in Figures 2 and 3.

The analysis of the use by hour indicated that the distribution of messages and chat

conversations peaked at around 5 p.m.; this could be due to the time coinciding with

the end of the students’ work day. A smaller peak forms around midnight. During

informal interviews about the development of their courses, one student mentioned

that she used night hours to work on her course activities, because it was when her

children were sleeping, and another one mentioned that it was when he had free time;

this could be consistent with Andriole (1997) finding that only 28% of students

preferred interaction times during daytime. Thus it might be plausible to consider

that the students’ responsibilities other than the course might have influenced the

time and frequency of use of the tool.

Table 1. Number of message exchanges

Teachers to

students Students to teachers Students to students

N Median N Median N Median

Messages 377 12 365 11.5 3175 100

210 J. Contreras-Castillo et al.
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As shown in Figure 3, CENTERS was used more often on Sundays and

Wednesday; this may be because on Mondays students had new course materials so

they had more to discuss previous to receiving and starting with these new materials,

and on Wednesday one course had synchronous meetings. We also found that in the

graduate course many students had problems reading materials in English, and

therefore asked each other for help with their translations. We asked in the

questionnaire if they found useful these tools to complete their school assignments

(discussed below).

Table 2. Number of chat requests

Between students

and teachers Among students

Accepted Rejected Accepted Rejected

Chat requests 101 13 271 29

Figure 2. Number of instant messages and chats per hour of the day

Figure 3. Number of instant messages and chats per day of the week

Use of Instant Messaging in Online Learning Environments 211
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Analyses of the Logs

The logs were thematically classified, within the following categories: academic

(conversations related to class topics), technical (conversations about technical use of

the system or software used during the courses), and social (conversations about social

issues and other themes not related to the course); the category labelled ‘‘academic’’

was further subclassified into supporting teamwork, solving doubts, and coordinating

final projects. The inter-rater scoring reliability was obtained for each category as well

as for all the categories as a whole: academic r¼0.905; technical r¼0.960; social

r¼ 0.973. The total inter-rater reliability was r¼ 0.939 (Trochim, 2004).

Tables 3 and 4 present the number of expressions related to the main topic in chat

conversations and instant messaging exchanges according to their classification. The

total is higher than the actual number of chats and messages reported above since

some interactions contained expressions related to more than one category. For

instance, it was not uncommon to begin a conversation socializing, and then proceed

to discuss a course related issue or some other topic.

Table 3. Classification of chats according to message content

Category Main topic of conversation

Number of expressions

related to topic Percentage

Academic Teamwork 28 7

Final project: Coordination, doubts,

documents, meetings

73 17

Course related doubts 61 15

Technical Technical: Use of the system,

other software used,

and functioning of the site

22 5

Social Social and other topics 236 56

Total 420 100

Table 4. Classification of instant messages according to their content

Category Main topic of conversation

Number of expressions

related to topic Percentage

Academic Teamwork 340 9

Final project: Coordination,

doubts, documents, meetings

783 20

Course related doubts 500 13

Technical Technical: Use of the system,

other software used and the site

235 6

Social Social and general themes 1,868 49

Total 3,917 100
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Analysis of the system records by category show that most of the interactions were

of a social nature (56%). The logs indicate that when a participant realized that

somebody else was accessing the site they often sent messages to socialize with that

person. Regarding the teacher, students commented that they often sent messages to

greet and welcome him or her, which may have helped the teachers establish a better

social presence (Gunawardena, 1995; Gunawardena & Zittle, 1997; Hiltz, 1994). In

addition, analyses show that the frequency of interaction was greater after a student

just entered the site, when he or she received greeting messages from other students,

they generally responded. This is reflected in the higher use of chat and messages for

social issues (see Table 1).

Regarding the technical category, which represented only 5% of the interactions,

the analysis shows that most of the messages were to ask about a specific characteristic

of the system or the site as a whole: For example, students asked how to change their

nicknames within group chats. This low use could be due to the fact that most

students came from study areas related to computing.

The interactions regarding academic issues accounted for 39% of the exchanges.

Theoretically, the online classroom can reduce the traditional social distance between

teacher and student due to its horizontality (Wegerif, 1998), where success of the

course depends more on the collective efforts of all participants (Arbaugh, 2001).

Research data on thousands of online students at SUNY (State University of New

York) shows that students who reported higher levels of interaction with classmates

perceived higher levels of learning (Fredericksen, Pickett, Shea, & Peltz, 2000), but

studies on the influence of the use of electronic tools on learning, however, are not

conclusive (Cradler, McNabb, Freeman, & Burchett, 2002; Picciano, 2002). For

example, Ring, Wilson and Fuller (1996, in Oliver, Omari, & Ring, 1998) report that

feedback obtained from students participating in online tutorial sessions using chat

conversation showed an improved confidence in themselves as learners, and that this

was reflected in the higher quality of their assignments. Their study refers to

structured chat interactions; the analysis of our logs, however, show that for

unstructured informal interactions this might not be the case. In general, the

conversations that took place among course participants were more superficial than

we thought they would be. For example, students did not discuss lectures or

assignments using instant messages or chats, they just used them to ask their

classmates if they had finished their work, or exchanged superfluous comments about

course materials. Contrary to our expectations, students seldom used the option of

navigating together through their course readings. This may be due to the fact that

teachers did not motivate and model their use while solving students’ doubts.

Regarding our second question, about the relationship between the students’

perceived usefulness of CENTERS and their actual use of it, we found no

clear relationship. As shown in Figures 4 through 7 and Table 5, the number of

interactions recorded on the logs did not correspond with the students’ responses to

the opinion questionnaire about the usefulness of the system’s facilities to interact

with their teacher and classmates. Students that used the facilities more often did not

necessarily consider their level of interaction to be high, and vice versa.

Use of Instant Messaging in Online Learning Environments 213
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As it is shown in Figures 4 and 6, irrespective of the number of messages and chats

they had with their teachers, most of the students responded that their interaction

opportunities were equal to those offered in the traditional face-to-face courses; only a

Figure 4. Perception of interaction opportunities with teacher vs. actual usage of the message

facility

Figure 5. Perception of interaction opportunities with students vs. actual usage of the message

facility

Table 5. Spearman correlation between real usage of CENTERS and responses to the

questionnaire

Variables Spearman correlation P

Message usage – Interaction opportunities (student-teacher) 0.256 0.098

Message usage – Interaction opportunities (student-student) 0.160 0.306

Chat usage – Interaction opportunities (student-teacher) 0.222 0.152

Chat usage – Interaction opportunities (student-student) 0.051 0.743
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small percentage (14%) considered them as slightly higher or higher, but no one

considered them to be lower.

This somewhat supports Matuga’s (2001) findings regarding the fact that some

students felt that they do not receive individual attention, even when the majority

considered that their teachers provided answers and feedback promptly. In our case,

participants considered the opportunities for interaction equal to those offered in

face-to-face courses. This could mean that students felt they could interact with their

teacher with the same intensity as they do in the classroom.

On the other hand, Motiwalla and Tello (2000) report that 67% of students that

participated in their study agreed that computer-mediated communication tools

facilitated student-teacher interaction, and 47% mentioned that those tools also

facilitated student-student interaction. In our case, 68% of the students considered

that their interaction opportunities with their teacher were equal to those they have in

Figure 6. Perception of interaction opportunities with teacher vs. actual usage of chat facility

Figure 7. Perception of interaction opportunities with students vs. actual usage of chat facility
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a traditional face-to-face course, but 73% considered the opportunities for interaction

with their classmates to be equal or higher than in the traditional settings, as shown in

Figures 5 and 7. The plots show an agreement of the responses with their actual use.

The questionnaire included a dichotomous question asking students if they would be

willing to take more courses using CENTERS, as a way to indirectly assess their

satisfaction with the course. The vast majority of participants (82%) affirmed that they

were willing to take additional online courses using the system. Students who answered

that they would take more courses using the system sent an average of 89.83 messages

and participated in 19.28 chat sessions. Students who answered they would not take

other courses using the system had an average of 56.93 messages and 7.71 chat sessions.

When the responses of these students are contrasted with their actual use of the

system, the results clearly show that the students who answered yes used it far more

extensively than the students who would not like to take more courses in the same

format. Being the majority, we inferred that their level of satisfaction was high. From

our informal conversations with the students, we learnt that they considered that the

educational experience had been more interactive when compared with other

distance courses they had taken in the past.

Summary and Conclusions

In general, the results from both questionnaires and actual use of the system

show that the system was a useful communication tool for our groups.

Most participants showed a high level of interaction although the amount of

messages sent by the teachers to their students was nearly 10 times lower than

messages exchanged between students themselves. Chat was used less often, although

the conversations were longer. Students mentioned that they used instant messages

when they wanted to ask for something quickly and were not willing to establish a

longer conversation.

Analyses of the logs, however, showed that as a communication medium it was

used mostly for purposes related only tangentially to academic purposes. In this

sense, the option of navigating together through the course materials was never used,

and we think that students might have benefited if the teachers would have

exemplified its use when answering their doubts. On the other hand, the high

percentage of interactions between students might indicate that it helped them to

establish better social relationships with their classmates. Oliver et al. (1998)

discussed the benefits obtained from informal chat sessions in terms of building a

supportive community of learners. They report that their students considered their

informal chat sessions the second most successful form of communication, after

email, helping to improve course satisfaction and retention rates. In this respect, the

results on the use of chat in our case might indicate that the system as a tool provided

them with more opportunities for social interaction.

The results suggest that the use of instant messaging during online courses

increases students’ satisfaction by providing continuous opportunities for interaction

with the teacher and classmates. The high level of interaction showed by
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all participants, as well as their willingness to take more online courses using

CENTERS, led us to conclude that instant messaging can be successfully integrated

and used within online learning environments.
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