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Abstract: The purpose of this study was to explore the relationship and influence of enhanced activity
awareness on the social nature of online learning. As part of a design research project we have been building
an understanding of the construct of social ability in online learning and developing a system to support the
use of activity awareness as a means to improve social ability in online learning. A survey including an
instrument to measure social ability collected students’ perceptions about their online learning experience
across six online courses using the activity awareness support system. The results show that students’ ways of
accessing activity information and their appreciation of the usefulness of activity information toward their
learning goals influences their social ability, sense of community, and satisfaction in online learning.

Additionally , aspects of students’ social ability differentially influence a sense of community and learning
satisfaction. Perceptions of peers’ and instructor’ s social presence and comfort in sharing personal
information with others impacts sense of community, and perceptions of the instructor’ s social presence and

sense of community impact learning satisfaction.
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Objective

Online courses have great potential to improve access
to higher education. Positive reports of online learning
success show its impact and potential, such as relative
equivalence in test-result outcomes with face-to-face
learning courses ( Talent-Runnels,et al. ,2006). How-
ever, concerns remain about a diminished social expe-
rience in online courses that may be detrimental to both
the student-to-instructor and student-to-student rela-
tionships needed for sufficient engagement and reten-
tion of online students. Hirschheim (2005) compared
perceptions of students in a classroom-based course and
in an Internet-based course and found that 74% of
students in the Internet class believed they * missed
out” educationally because they took an Internet class.
While results are mixed, studies have generally shown
that students are more satisfied with face-to-face learn-
ing than online learning ( Johnson, et al. ,2000). This
lower level of satisfaction with online learning can be
seen in high frustration levels, difficulty developing
student interaction, confusion about class requirements
and high rates of attrition of online students. Carr
(2000) showed that dropout rates in online courses are
10% to 20% higher than in traditional courses. Chyung
(2001) found that online learners who dropped out per-
ceived that their online learning environment was not
engaging, lacked confidence while learning at a dis-
tance, and had low satisfaction with the instructional
processes used in the online learning.
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In the early 2000’ s a set of colleagues at the Univer-
sity of Missouri were beginning to teach online courses
and began discussing a concept later referred to as so-
cial ability. The online educators and researchers saw
variability in the way students and instructors were ex-
periencing the social nature of the online courses.
Some classes might be highly engaged with students ex-
pressing an appreciation for working with their fellow
students and other classes seemed much less powerful
and rewarding as a social learning experience. Similar-
ly within courses and across activities there was varia-
bility in engagement and interaction. From these early
experiences in online learning the construct of social a-
bility was formed and was characterized not as a trait of
the individual, but rather as a characteristic of the in-
dividual with a task in a context where the context in-
cludes the tools for mediating human-to-human comput-
er interaction. A systematic examination led to an ar-
ticulation of social ability as comprising social naviga-
tion, presence and connectedness ( Laffey, Lin & Lin,
2006). Further work ( Yang, et al. , 2006) refined the
model to include five factors; peer social presence, in-
structor social presence, written communication skills
(no doubt an artifact of using text-based learning sys-
tems such as discussion boards for social interaction) ,
comfort with sharing personal information, and social
navigation. In a general sense social ability is a per-
ception of one’ s beneficial experience and interaction
with the instructor and fellow students and one’ s belief
in their capacity to sustain those positive social connec-
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tions within the social, instructional and technological
context.

Studies of social ability have shown that it can differ
across instructional contexts ( Laffey, Lin & Lin,
2006) , is a predictor of sense of community and learn-
ing satisfaction ( Laffey, Lin & Lin, 2006; Tsai, et
al. ,2007), varies across time even for members of in-
tact groups ( Goggins, Laffey & Galyen, 2009) and is
associated with self monitoring of interactions in learn-
ing (Cho, Shen & Laffey, in press). Given concern
about the social nature of online learning, and our be-
lief that improving social ability could contribute to a
positive social experience and support learning with
others, we considered ways of improving social ability.
While there are potentially many meaningful ways to
impact social ability, we hypothesized that the availa-
bility of appropriate, timely and contextually relevant
information about the activity of fellow members would
impact social ability and in turn impact the social
learning experience. For example, being aware of who
is reading what discussion posts and when resources are
uploaded would support a sense of presence with others
and enable social navigation. Knowing that others are
reading a message you posted provides feedback that
you are in the learning environment with others and
knowing that others are posting and reading may sug-
gest posts for you to read based on the concept of social
navigation (using the behavior of others as a model for
our own behavior, such as when we see others carrying
umbrellas and then go to get our own before leaving the
building) .

The Fund for Improving Post Secondary Education
(FIPSE) of the U. S. Department of Education provid-
ed a grant to develop our methods which we call a Con-
text-aware Activity Notification System ( CANS) for
monitoring and reporting on social activity in course
management systems ( CMS). The purpose of the noti-
fication system is to increase and improve the flow of
social information in an online course. The CANS Sys-
tem ( Amelung, 2005; Amelung, 2007; Laffey, Ame-
lung & Goggins, 2009) includes the CMS, in this case
Sakai, and the CANS Server, which provides commu-
nication and database services for notification. CANS is
licensed under the Educational Community License (1.
0) version of the open-source license. CANS works by
observing activity in the CMS, such as when a member
logs in, reads a discussion board item, uploads a docu-
ment, or enters a chat message. The records of all
these observations are stored and matched with profiles
for access to awareness information set by the mem-
bers. Matches lead CANS to send information to mem-
bers who want the information in a form they have se-
lected. For example, a student in a group may want to
know when the instructor has posted an assignment and
have that information immediately emailed or delivered
via a desktop widget. The student may want to see who
has posted new messages or read existing messages,

but only want that information when they enter the
course website. An instructor may want the same infor-
mation but want it organized in a table to see who has
contributed and how much to a discussion. Thus the
awareness information is a resource for instructors and
students in knowing when and how to act.

Theoretical Framework and Implementa-
tion Model

Wenger (1998) developed a social theory of learning
based on an understanding of how cognition is situated
in a social context. This theory provides a framework
for identifying the importance of and understanding the
influences upon the social nature of learning. The so-
cial theory of learning posits that learning takes place
through participating in the practices of a community
and moving from peripheral to central status. Wenger’
s account of the process by which someone is drawn in-
to full membership shows the need for social informa-
tion and rich interactivity. Wenger argues that learning
is a reciprocal process of identity formation and mean-
ing negotiation with and through active participation in
a social practice. Participating in a social unit provides
meaning to experiences and engagement in the world,
and provides shared perspectives and resources for sus-
taining engagement in activity. Thus, the social nature
of the experience is both a key motivation and a method
for engagement.

We apply Wenger’ s social theory as a way to frame
and understand the role of social information in the so-
cial nature of an online learning experience. Three
constructs are used to assess the social nature of the
online learning course ; social ability, sense of commu-
nity and learning satisfaction with the course. In prior
research the authors ( Laffey, Lin & Lin, 2006; Laffey,
2006; Yang, et al. , 2006; Tsai, et. al., 2008; Lin,
Lin, & Laffey, 2008) developed a way to assess social
ability as a reliable predictor of learning satisfaction
and behavioral intentions in online learning. By social
ability we mean a person’ s capacity to associate with
online group members and to use the members, re-
sources and tools of the social context to achieve some-
thing of value. The instrument for assessing social abil-
ity was first developed from conceptual implications of
social navigation, social presence and connectedness a-
mong members and later elaborated through empirical
studies and factor analysis. Sense of community is an
attribute of an online community that represents a feel-
ing of belonging and having others to ask for support
(Blanchard, 2000 ; Wellman & Gulia, 1999). Having a
high sense of community indicates a greater flow of in-
formation among members, availability of supports,
commitment to group goals, and higher collaboration a-
mong members ( Wellman, 1999; Dede, 1996; Bruffee,
1993; Tinto, 1993; Scott, 2004). Learning Satisfaction
represents both the value held for learning outcomes
and the fit of how learning is undertaken with the style
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or preferences of the students. In this sense learning
satisfaction is the meaningfulness, importance and fit of
objectives and methods of the course to the individual.

In our model the flow of social information is repre-
sented by how well the student appropriates the CANS
tool. Carroll et al. (2003) studied activity awareness
and identified three different types of awareness infor-
mation for productive synchronous and asynchronous
collaboration: social awareness (“who is around”) ,
action awareness ( “what is happening to objects”) ,
and activity awareness ( “how are things going on” ).
Activity awareness is implemented in our study through
the use of an E-mail digest delivered to each student in
the course each morning. The digest lists the activity in
the course management system from the previous day.
We assessed appropriation of the tool using TAM
( Technology Acceptance Model). TAM is a frequently
used framework for exploring people’ s technology us-
age behaviors and assesses both ease of use and useful-
ness of the tool (Davis, 1989).

Research Question

The purpose of this study is to build new knowledge
about the social nature of online learning, especially
how students’ social ability impacts and is impacted by
other social constructs of online learning. First, the
factors of social ability identified by Yang et al. (2006)
are re-examined and the relationships among the social
constructs of online learning (e. g. ease of use, useful-
ness, social ability, sense of community, and satisfac-
tion) were explored. Additionally, the relationships a-
mong the factors of social ability and other social con-
structs of online learning were examined to understand
how these social ability factors contribute to the social
nature of online learning.

1. How do students perceive their social ability in
online learning? ( what are the factors of social abili-
ty?)

2. How do the factors of social ability relate to the
social nature of students’ online learning experience?

Research Method

To investigate the relationships among students’ so-
cial ability and other social constructs of online learn-
ing, a survey was implemented to collect students’
perceptions of their online learning experience. Relia-
bility analysis was employed to examine the factors of
social ability as well as path analysis was utilized to ex-
plore the relationships among social constructs of online
learning experiences and the relationships among the
factors of social ability and other social constructs.
Research Context and Participants

Students in six online courses in a college of educa-
tion in a university in the United States were invited to
participate in this study. All six courses had similar
course structures (a typical unit included a set of
learning tasks guiding students to work individually or
collaboratively with peers to accomplish assignments) ,
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and were delivered fully online through the Sakai 2.0
course management system. A daily E-email digest re-
porting course members’ posting activities ( discussion
boards, chats and resources) was delivered to students
every day. The purpose of providing students the daily
E-mail digest was to support their social awareness of
what others were doing in the course and explore how
students’ social experiences of online learning were in-
fluenced by access to social information.

Near the end of the semester, a recruiting E-mail
with a link to an electronic consent form and survey in-
strument was sent to 125 students who were enrolled in
the six online courses. There was a 67.2% response
rate resulting in 84 participants who completed the sur-
vey via the Internet. Table 1 presents the demographic
information for the 84 subjects.

Table 1 Demographic Information for 84 Cases
" ; Number of | Percentage
Demographic Information Participants (%) Total
Male 29 34.5
Gender Female 55 65.5 84
Under 20 4 4.8
21 -30 38 45.3
Age 31 -40 22 26.2 84
41 -50 14 16.6
> 50 6 7.1
Undergraduate 23 27.4
Academic Status Graduate 59 70.2 84
Other 2 2.4
Pervious 0 -1 courses 23 27.4
Oﬁline Courses 2 =5 courses 19 22.6 84
’ > 6 courses 42 50.0
Hours Togin < 5 hr. 34 40.5
(weckly ) 610 hr. 27 32.1 84
Y > 10 hr. 23 27.4

Measures

The instruments employed in this study were adapted
from the instruments used in Yang et al. (2006) which
measured the social constructs of students’ online
learning experience. Below is a description of the items
for each of the instruments.

Social Ability. The 30 items of social ability (SA) i-
dentified by Yang et al. (2006) via exploratory factor
analysis were employed in this study. According to
Yang et al. (2006), these 30 items were loaded into
five factors, including perceived peer social presence
(SPp, 10 items), perceived written communication
skills (WC, 3 items) , perceived instructor social pres-
ence (SPi, 8 items) , comfort with sharing personal in-
formation (SI, 3 items) , and social navigation (SN, 6
items). The Cronbach’ s a reliability values for the
data of this study are .91 for SPp, .98 for WC, .93 for
SPi, .87 for SI, .84 for SN, and . 90 for social ability
as a whole.

Sense of Community. The 20 items of sense of com-
munity (SOC) were originally adapted from the Class-
room Community Scale ( Rovai, 2002b). The Cron-
bach’ s o reliability value for sense of community for
this study is . 88.

Technology Acceptance. The 6 items of students’ per-
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ception of ease of use (PEU) and 6 items of students’
perception of usefulness (PU) were originally adapted
from the Technology Acceptance Model (Davis, 1989).
In this study, we identified the technology tool that
these items measured as the daily E-mail digest. The
Cronbach’ s a reliability values for these two primary
constructs of students’ technology acceptance in this
study are .95 for PEU and .97 for PU.

Learning Satisfaction. The nine items of students’
learning satisfaction of online learning were taken di-
rectly from the nine items used in Yang et al. (2006).
These items were originally adapted from the Zone Ex-
perience Study Questionnaire developed by Lin (2005).
The Cronbach’s a reliability value is . 93.

Data Analysis

Reliability analysis and path analysis were employed
to analyze quantitative survey data of students’ percep-
tions of their social ability and the social nature of on-
line learning. Based on the factors identified by Yang
et al. (2006), 30 items related to social ability were ex-
amined to determine the reliability of the five factors of
social ability. Next, the relationships between social a-
bility and other social constructs and the relationships
among the factors of social ability and other social con-
structs were examined via path analyses.

Results
Reliability Analysis

Prior to the reliability analysis for the five factors of
social ability (30 items) identified by Yang et al.
(2006) , 84 cases were examined for the assumptions of
reliability analysis. Scatter plots for randomly selected
pairs of the 30 social ability items were generated and
generally indicated linearity. Normality was checked
via the skewness and kurtosis of the 30 variables. Most
of the variables have skewness and kurtosis values less
than =3. Additionally, there were 9 univariate outliers
found in the examination with criteria z scores greater
than 3.29 and less than -3.29 and one case of multiva-
riable outliers was found with X*(30) =59.70 (« = .001).
Thus, a total of 74 cases were used for the reliability a-
nalysis. Also, multicollinearity assessed using Toler-
ance was satisfied because all the tolerance values were
not close to 1.00 ( between . 025 and . 35).

The results of reliability analysis are presented in Ta-
ble 2. All factors had Cronbach’ s a values over . 80
(Nunnaly, 1978) which satisfied the criteria for relia-
bility. The high reliability coefficient indicates the fac-
tors identified in Yang et al. (2006) were confirmed as
reliably represented in our data.

Preliminary Analyses for Path Analysis

Prior to the path analysis of social constructs (e. g.
SA, SPi, SPp, CS, SI, SN, SOC, PEU, PU, S), 74
cases were examined for the assumptions of multivariate
analysis. Scatter plots for randomly selected pairs of
social constructs were generated and generally the 10
indicated linearity. Normality was checked via skew-

Table 2 Reliability of Social Ability Factors

Overall -
Reliability
Constructs " D (# of items)
F1: Perceived peers social presence 5.40 .79 .91 (10)
F2 ﬂperceived written communication 5.15 2,07 98 (3)
skills
F3; Perceived instructor social presence 5.55 .99 .93 (6)
¥4 Comfort with sharing personal infor- 515 1.65 87 (3)
mation
F5: Social navigation 5.50 .90 .84 (6)
Note. N =74

ness and kurtosis (less than +3) was found satisfacto-
ry, and significant Kolmogorov-Smirov ( K-S) values
( > .05) indicate the data of most of the social con-
structs are normally distributed. Additionally, there
were no univariate outliers found ( criteria: z scores
greater than 3.29 and less than -3.29) and no multivari-
able outliers were found with X*(10) = 29.59 (« = .001).
The multicollinearity assessed using Tolerance was sat-
isfied because all the tolerance values were not close to
1.00 (between .32 and .57). Thus, a total of 74 cases
were used for the path analysis.

Table 3 presents the descriptive statistics and relia-
bility for the 10 social constructs involved in path analy-
sis. In addition to the 5 social ability factors, the rest
of the social constructs had Cronbach’ s alpha values o-
ver .80, indicating a high level of reliability ( Nunnal-
ly, 1978).

Table 3 Descriptive statistics and reliability of social constructs

Overall R
Reliability
Constructs " s (# of items)
Social ability (SA) 5.56 1.04 .90 (30)
F1: Perceived peers social presence (SPp) 5.40 .79 .91 (10)
F2. Perceived written communication skills
(WC) 5.15 2.07 .98 (3)
F3: Perceived instructor social presence (SPi)| 5.55 .99 .93 (6)
F4. Comfort with sharing personal infor-
maion () 8 5.15 | 1.65 .87 (3)
F5: Social navigation (SN) 5.50 .90 .84 (6)
Perceived ease of use (PEU) 5.25 1.40 .95 (6)
Perceived usefulness (PU) 4.50 1.68 .97 (6)
Sense of Community (SOC) 5.00 .78 .88 (20)
Learning Satisfaction (S) 5.56 1.04 .93 (9)
Note. N =74

Prior to the path analysis, a correlation analysis was
conducted to gain a sense of how social constructs cor-
related directly to each other. Table 4 shows the corre-
lation matrix for the 10 social constructs.

Primary Path Model

In the path analysis, the Wald test for dropping pa-
rameters was employed, and paths were dropped if they
were not statistically significant (z <1.96, p < .05)
and the chi-square (X°) change was smaller than 3.84
(x*(0) =3.84; Kline, 2005) or if the relationship did
not make sense based on our theoretical perspective.
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Table 4 Correlation of Social Constructs

bles

Vara-| sp | spp | we | spi | s | sN | PEU| PU | soC | s

SPp |.5227% * |-

WC [.613* *|-.193 |-

SPi 571 *|.674 * *[-.080 |-

S |.802 % *|.216 L5137 %1200 -

SN 14227 F 1706 F ¢ | -.282 7 [.620 * * | 102 -

PEU |.167 307 *|-.1260 267 % | 118 2397 |-

PU 107 L3427 =263 % |.361 F * [.035 305 % 678 | -

SOC [.694 * *|.673 % *|. 144 [.618* *|.509 * *|.505 * *|.231 * |.168 -

S| 448 | ST8 % x|~ 038|597 F 243 % | 4337 M L4147 345 61T |~

Note. ** P<.0l, *P<.05

During the process of Wald tests, four paths, including
PU to S, PU to SA, PEU to SOC, and SA to S were
dropped because of not achieving significance. After
discarding the four non-significant paths, a final path
model with best model fit was found. According to the
criteria for a good model fit (non-significant x* value,
CFI and TLI >.95, SRMR <. 10, and RMSEA <. 06)
suggested by Hu and Bentler (1999), all of the criteria
were met, suggesting that overall the data fit the model
well. Table 5 presents the fit indices of goodness for
this over-identified model (10 unique pieces of informa-
tion — 8 estimated parameters =2). Additionally the fi-
nal model with R” values is presented in Figure 1.

Table 5 Model Fit Indices

2
Model X P | cFl | TU | SRMR [RMSEA| pycen
y
Criteria N/A | >.05| >.95] >.05| < .10 | < .06 P%C- I
Results of 000 ~
the Final 1713 | 788 | 1000 | 1042 | 022 | .o00 | %0,
Model .

Note. N =74 (Hu & Bentler, 1999)

In the final path model, the correlation coefficients
of the most direct paths ranged from .31 to .83 and are
statistically significant at p <.05 or . 001. The only two
non-significant direct paths are the relationships of PU
to SOC and PEU to SA. These two paths were not
dropped because they related to expectations identified
in previous studies. The R*s means indicate that ap-
proximately 45% of the variance of satisfaction is ex-
plained by students’ perception of ease of use and
sense of community. Also, members’ perception of so-
cial ability and usefulness of the daily E-mail digest ex-
plain approximately 49% of the variance of members’
sense of community. Of note is that perceived ease of
use of the daily E-mail digest accounts for only 3% of
the variance in members > social ability. Lastly,
students’ perception of ease of use of the daily E-mail
digest directly accounted for about 46% of variance of
perceived usefulness of the daily E-mail digest. This
model indicates that the level of usefulness and the
ease of use of the notification tool moderately impact
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learners’ sense of community and course satisfaction.
This model also suggests that ease of use, in this situa-
tion is not related to social ability, which may be par-
tially due to a relatively high, compared to usefulness,
ease of use score. Efforts to improve usefulness of noti-
fication may in turn improve social ability, sense of
community and satisfaction. The variance of SA ex-
plained by the model is only 3%. It is possible the PEU
and PU of E-mail digest can not really present how
members use the Sakai tools and E-mail digest to
learn, which might be because the Sakai tools are still
the primary methods for students to use when learning
online.

2 Social Sense of Community Satisfaction (5) [¢~~R™=45
R*=.03-- Ability (SA)  |.83*% (SOC) 758

Perceived Ease of
|  Use(PEV)

Figure 1 Primary Path analysis Model with R2Values( *z <1.96,p <.05;
**z2>3.29,p <.001 statisically significant;—represents significant pant,
-— represents variance explained)

Additionally, the mediating relationships among the
variables: social ability, sense of community and satis-
faction in the final path model were examined. Accord-
ing to Frazier, Tix, and Barron (2004), a mediator is
defined as a variable that accounts for the relation be-
tween a predictor and a dependent variable. Following
the steps prescribed in Frazier, Tix, and Barron
(2004) , sense of community is a full mediator for the
relationship between social ability (a predictor) and
satisfaction (a dependent variable). The significant di-
rect relationship between SA and S becomes non-signif-
icant after adding SOC ( the mediating variable). The
procedures for establishing the full mediating relation-
ship is illustrated in Figure 2.

SA=SOC=S
Step 1: aser —
Social Ability |—>| Satisfaction I
Step 2: 45wk
| Social Ability |—> Satisfaction |
w**
Sense of Community
Step 3:

Social Ability 03 <>| Satisfaction I

.69**
L59%x

Sense of Community

Figure 2 Mediator Identification( *z <1.96,p <.05; * *z2>83. 29,
p <.001 statisically significant;—represents weaken path with
significant value,-— represents non-significant path,
—represents significant path without decreasing stregth)

Constituent Elements Path Model

To what extent do the constituent elements of Tech-
nology Acceptance ( PEU and PU) explain the social
ability factors? A path analysis of the relationships a-
mong PEU, PU, and factors of social ability including
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SPi, WC, SPp, SI, and SN was implemented. In the
path analysis, the Wald test for dropping parameters
was employed and five paths, including PEU to SPi,
PEU to SN, PU to SI, PEU to WC, and PEU to SPp
did not achieve significance. After discarding the five
non-significant paths, a final path model with best mod-
el fit was found. According to the criteria for a good
model fit suggested by Hu and Bentler (1999), all of the
criteria were met, suggesting that overall the data fit the
model well. Table 6 presents the indices of goodness of
fit for this over-identified model. Additionally the final
model with R values is presented in Figure 3.

Table 6 Model Fit Indices for First Path Model

Model x2 P CFlI TLI | SRMR |RMSEA RMSEA

90% C. I.

Criteria N/A | >.05| >.95| >.95| <.10 | < .06

.000 ~
.075

Results of the

Final Model 1.703 | .889 | 1.000 | 1.074 | .021 . 000

Note. N =74 (Hu & Bentler, 1999)

In the path model shown in figure 3, the correlation
coefficients for most direct paths range from .20 to .77,
and are statistically significant at p <.05 or .001. The
only non-significant direct path is the relationship of
PEU to SPp. This path was not dropped from the model
because the chi-square (x*) change would be greater
than the standard of 3.84 (x*(0) = 3.84; Kline, 2005)
for comparative paths. The R*s means indicate that ap-
proximately 13% of the variance of SPi, 12% of vari-
ance of SPp, 9% of variance of SN, and 6% of vari-
ance of WC are explained by students’ perception of
usefulness of the daily E-mail digest. Additionally PEU
accounts for 46% of variance of PU. These findings
show that learners who find the social information pro-
vided in the notification tool useful have a stronger
sense of presence with the instructor and peers and a
better ability to use social information to make choices
about what to do (social navigation ). Additionally the
learners who find the social information useful also
have less concern for their own written communication

skills.

Social Presence
with Instructor (SPi)

Perceived
Usefulness (PU)

T

0%
Perceived Ease of 205 Written C .
Use (PEU) | Skill (WC) [€--enenenee R™=.06
5%+
26 Comfort with Sharing )
Personal Information (SI) |« ---------- R>= .01

Figure 3 First Panth Analysis Model( Set) with R2 Values( *z>1.96,p <.05;
**2>3.29,p <.001 statisically significant;—represents significant direct pant,
<~—represents significant correlation paths,~—> represents variance explained)

Factors of Social Ability Model

The next analysis explored the influence of social a-
bility factors on sense of community and learning satis-
faction. In the path analysis, the Wald test for drop-
ping parameters was utilized, and four paths, including
Sl 'to S, SN to SOC, WC to S, and SPp to S were
dropped because of not achieving significance. Two
non-significant direct paths (SN to S and WC to SOC)
were not dropped because the chi-square (x*) change
is greater than the standard of 3.84 (x> (0) = 3.84;
Kline, 2005) between comparative paths. After discar-
ding the four non-significant paths, a final path model
with best model fit was found. According to Hu and
Bentler’ s (1999) criteria for a good model, all of the
criteria were met suggesting the data fits the model
well. Table 7 presents the fit indices of goodness for
this over-identified model (21 unique pieces of informa-
tion — 4 estimated parameters =17). Additionally the
final model with R* values is presented in Figure 4.

Table 7 Model Fit Indices for Second Path Model

Model x2 P CFlI TLI | SRMR |RMSEA RMSEA

Criteria N/A | >.05| >.95| >.95 | < .10 | < .06 [P% G-I

.000 ~
137

Results of the

Final Model 2.345 | .672 | 1.000 | 1.041 .019 . 000

Note. N =74 (Hu & Bentler, 1999)

In the final path model, the correlation coefficients
of direct paths range from . 15 to .79, and most are sta-
tistically significant at p <.05 or .001. The R*s means
indicate that approximately 46% of the variance of sat-
isfaction is explained by students’ perception of SPi,
SOC, and SN. Also, members’ perception of SPi,
SPp, WC, and CS contribute to explaining approxi-
mately 64% of the variance of members’ sense of com-
munity. However, the variances of SOC explained by
WC and the variance of S explained by SI were non-
significant. These results indicate that the role of SPp
in S is at least partially moderated through the relation-
ship of SPp with SOC and that SPi (within this model)
has a strong influence on S. Overall the model provides
significant explanatory power for both SOC and S in on-
line courses.

Social Presence
with Instructor (SPi)

Sense of L63%*
Community
(SOC)

Satisfaction (S)

Written Communication
Skill (WC)

72% -
Comfort with Sharing
g (Sh|_.56**

Personal

Figure 4 Second Path Analysis Model( Set 2) with R? Values( *z >1. 96,p <.05;
**2>3.29,p <.001 statisically significant;—represents significant direct path,
<—represents significant correlation paths,-—> represents variance explained)
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Discussion

The rapid increase in the use of online tools as well
as fully online courses in higher education creates a de-
pendence for many faculty and students upon these new
systems. While some evidence suggests that these sys-
tems can be equally effective as traditional classroom
courses, little is known about the learning activities of
students and how they experience these online courses.
Additionally in a very profound way education is a so-
cial activity, but in some very important ways online
systems change the social experience. Social Ability
and Sense of Community have been shown to be key el-
ements of the social nature of online learning and prior
research has linked these constructs to positive and
successful online learning experiences ( Yang, et al. ,
2006; Tsai, et al. , 2008; Lin, Lin, & Laffey, 2008).
In this study we tested and extended this model of the
social nature of online learning. The data from this
study support (as shown in figure 1) that social ability
contributes to sense of community which in turn sup-
ports learner satisfaction. One extension of this model
is to examine the contribution of social information to
the social nature of online learning. The findings from
the current study show a moderate impact of introdu-
cing a specific tool to support awareness of activity in
the online system. The E-mail digest provided a daily
notice about activity from the prior day. The perceived
ease of use of this digest for maintaining awareness has
a significant relationship with satisfaction and along
with sense of community explains 45% of the variance
of satisfaction. Also, members’ perception of the use-
fulness of the daily E-mail digest and their own social
ability explain approximately 49% of the variance in
members’ sense of community.

A further extension of the model is to look at the role
the constituent elements of TAM play in social ability
and the role that the individual factors of social ability
play for sense of community and satisfaction. Figure 3
shows that ease of use supports the ability of the digest
to be useful and this usefulness is associated with pres-
ence with the instructor and with peers along with an
appreciation for using information about the activity of
others to guide your own behavior ( social navigation).
In turn, these factors (as shown in figure 4) illustrate
how social ability contributes to sense of community
and satisfaction. The CANS project sees these findings
as promising for the use of social information to improve
the social nature of online learning. First of all the de-
vices of social awareness must be easy to use. This
makes sense because the use of social information is
rarely a requirement of any lesson or assignment in the
course. The information may be useful in completing
work especially when some attempts at cooperative or
collaborative learning are tried, but rarely is the infor-
mation itself a part of the assignment or work to be as-
sessed. Thus, the information must come in fairly nat-
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ural and informal ways, so that the user is informed
without extending too much effort. Similarly social in-
formation may be more or less useful depending on the
nature of the course assignments. Therefore, improve-
ments to the usefulness of the notification device may
come from allowing it or them to be customized to the
course requirements. For example, when a student is
working on a group project, information about what the
group members are doing should take priority over what
other members of the class are doing.

Importance

The results of this study show that improving access
to social information is related to social ability, sense
of community, and learner satisfaction in online learn-
ing. This result may mean that providing social infor-
mation in an easy to use and useful format improves the
social nature of online learning or that students with a
high sense of social ability and sense of community val-
ue social information. Further research and model
building are needed but the findings of strength for the
model suggest that tools such as the notification tool are
supportive of the social nature of online learning, and
that improvements to the social nature of learning influ-
ence satisfaction with online learning.
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