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Abstract
This study examines factors related to student self-efficacy beliefs in on-line groupwork. 
Participants in this study were 204 graduate students taking an online graduate-level course 
from a public university in the Southeast United States of America. Two-level hierarchical 
linear models were used to examine predictors of the students’ self-efficacy. Three student-
level variables were found to be related to groupwork self-efficacy: individual’s willingness 
to handle groupwork challenge, trust relationship, and leadership influence. At the group 
level, the group’s willingness to handle groupwork challenge was positively related to indi-
vidual student’s groupwork self-efficacy. Discussions of the findings suggest that leader-
ship is important for groupwork. Instructors of online courses are recommended to design 
high-quality group projects that are purposeful, meaningful, challenging, and engaging. 
Communications between group members are also recommended to build trust. Impli-
cations of the findings to online learning and instruction as well as directions for future 
research are presented.

Keywords  On-line groupwork · Self-efficacy · Technology and media use · Willingness to 
handle challenges · Leadership · Trust relationship

Predictors for student self‑efficacy in online groupwork

Online learning has become increasingly popular, and researchers have been paying more 
attention to issues in the context of online collaborative learning because groupwork is 
a challenging task (Hsu and Ching 2013; López-Bonilla and López-Bonilla 2013). Chal-
lenges for students for successful online groupwork include communication, scheduling, 
individual accountability, and increased dependence on peers (Liu et  al. 2010). Due to 
these challenges, it is important for instructors in online courses to help students meet these 
challenges. Previous studies showed a positive relationship between self-efficacy beliefs 
and the success of learning outcomes (Pajares 1996; Pajares and Graham 1999). There-
fore, students’ self-efficacy to work online with their group members is important for their 
success in online collaborative learning environments. However, students’ self-efficacy in 
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online groupwork is noticeably absent from much contemporary research on online col-
laborative learning, even though some researchers have called for more attention to this 
issue many years ago (Brindley et al. 2009; Thompson and McGregor 2009). This study 
is to fill this gap by examining factors related to student online groupwork self-efficacy so 
that instructors can pay attention to these factors while guiding their students in the use of 
groupwork to facilitate online learning.

As Bandura (1997) discussed, self-efficacy is the belief “in one’s capabilities to organ-
ize and execute the courses of action required to produce given attainments” based upon 
self-evaluation of their competence (p. 3). Efficacious students are more likely to take on 
challenging tasks and are more persistent with problem-solving, whereas less efficacious 
students are more likely to avoid difficult tasks (Stevens et  al. 2004). There is a critical 
need to understand the factors that predict, or are related to, students’ self-efficacy while 
doing online groupwork. This line of research is important, as self-efficacy has a powerful 
influence on engagement, persistence, performance, and achievement, in different contexts, 
and for different learners and learning tasks (Schunk 1989), including online learning envi-
ronments (De Dreu and Weingart 2003). This line of research is particularly relevant, as 
students tend to have a less favorable attitude toward online groupwork compared to face-
to-face groupwork (Tutty and Klein 2008).

For understanding student self-efficacy in online groupwork, there are two relevant lines 
of research to consider: (a) theory and research on self-efficacy, and (b) empirical findings 
from online groupwork research that allude to a number of factors that may influence stu-
dent groupwork self-efficacy.

Theory and research on self‑efficacy

Self-efficacy can influence a person’s behavior either positively or negatively, based on 
one’s perception of his/her abilities as related to a particular task. It influences the choices 
that a person makes, the effort that he/she puts forth, and his/her persistence when fac-
ing obstacles and failure (Ackerman and Wolman 2007). As described by Bandura (1997), 
people with a strong sense of self-efficacy have the following characteristics:

•	 view challenging problems as tasks to be mastered
•	 develop deeper interest in the activities in which they participate
•	 form a stronger sense of commitment to their interests and activities
•	 recover quickly from setbacks and disappointments

Numerous studies have linked student academic achievement with self-efficacy beliefs 
(Komarraju and Nadler 2013; Pajares and Graham 1999; Wang et al. 2012; Zimmerman 
and Kitsantas 2005). The significant relationship between self-efficacy beliefs and increase 
in English language proficiency was also found for English language learners in China, 
Singapore, Korea, Bostwana, and Norway (Diseth 2011; Liem et al. 2008; Magogwe and 
Oliver 2007; Wang et al. 2013; Zuo and Wang 2016). While the literature is rich about the 
assessment of students’ self-efficacy beliefs in learning in relation to academic achieve-
ment in general (Pajares 1996), it provides insufficient insight or guidance about how to 
promote positive self-efficacy beliefs among students in the online groupwork. There is a 
need to develop a better understanding about the factors that could influence students’ self-
efficacy beliefs in online groupwork.
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Online groupwork self‑efficacy and collective self‑efficacy

Collaborative learning in online environment

Collaborative learning occurred when new knowledge is created through interaction 
between members that interact by sharing experiences and knowledge (Fermoso et  al. 
2015. In the context of e-learning environment where the goal is to use technology to 
support collaboration (Stahl et al. 2014), collaborative learning activities could be imple-
mented in the e-learning system by a diversity of tools such as discussion boards, instant 
messaging, workshop, e-journal, e-mail, chat, video or audio communication tools (Ting 
2012; Tuparova and Tuparov 2010). The development of technology has reformed how 
learners interact with each other and teachers. The emergence of related research has been 
focused on e-learning environment providing possibilities for students to interact with oth-
ers in various forms (So and Brush 2008). From a constructivist perspective, peer collabo-
ration and groupwork are critical components in e-learning environment (Vygotsky 1978).

Member accountability and commitment in e‑learning environment

Collaboration requires engagement within peers through social interaction (Amhag and 
Jakobsson 2009). Successful collaborative activities in e-learning environment are built 
on the trust for their group members based on member accountability and commitment, 
offering possibility for members in the group to develop understanding through collabo-
rative constructs and become active learners. Extensive literature shows that trust is the 
underlying key determinant for positive peer relationship and team development. Zhang 
and Ge (2006) proposed a conceptual framework to guide research and practice pertain-
ing collaboration in e-learning environment based on the understanding of the complexity 
of the dynamics of online collaborative groupwork represented in several aspects, such as 
peer relationship, group development and communication. Trust between group members 
addresses the affective component of collaboration in e-learning environment which may 
have important influences on team and task performances (Du et al. 2012).

Communication choice and behavior in e‑learning environment

Information and knowledge sharing is central to collaborative groupwork in e-learning 
environment. Kuljis and Lees (2003) indicated that collaborative e-learning systems con-
centrate on environments for information exchange and social interaction. Group members’ 
media choices and behaviors impacts their opportunities to make full use of e-learning 
environment, either cause or facilitate to solve difficulties occurred between the teacher and 
the students and among the students (Kuljis and Lees 2003). Indeed, there is growing inter-
est in the research field of communication of learners with multiple resources in e-learning 
environment (Garrison 2011). For example, Du et  al. (2012) considered communication 
media in an e-learning environment inseparable from online collaborative groupwork.

Self‑efficacy and collaborative groupwork

Collaboration in an online course involves many activities, including threaded discus-
sions, chat room sessions, paired activities, and small group activities. Through collabo-
ration, students may become more involved in the learning process, and this will lead 
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to better comprehension (Stanford-Bowers 2008). Furthermore, collaboration may also 
promote interpersonal skills and personal connections, which could enhance student 
self-efficacy as they are aligned with the sources that would shape one’s self-efficacy 
(Bandura 1986).

In theory, groupwork should be conducive to improving student self-efficacy, because 
a groupwork environment has some elements that are aligned with Bandura’s four sources 
(i.e., mastery experience, vicarious experience, social persuasion, and physiological states) 
for shaping one’s self-efficacy. For example, in a groupwork environment, students could 
have more opportunities to learn vicariously by observing their fellow group members. In 
a small group, students could have more opportunities for social persuasion as they interact 
with each other. Additionally, a small group environment could be less intimidating, which 
could lead to favorable physiological states for building up self-efficacy.

As suggested by De Dreu and Weingart (2003) on self-efficacy, a student’s lack of self-
efficacy in an online learning environment may become a barrier to the student’s effective-
ness in online learning. Self-efficacy can be the distinction between enjoying a successful 
experience in online groupwork or suffering from failure of the task at hand. The more 
efficacious a student feels, the more likely he/she will be successful in online groupwork.

Relevant to the current study is the discussion and research on self-efficacy in the 
context of groupwork or collaboration, or collective efficacy. Little and Madigan (1997) 
observed that when group members shared a sense of collective efficacy, this has a medi-
ating and facilitating effect on the group effectiveness. As a result, perceived collective 
efficacy was a good predictor of group effectiveness. Lent et al. (2006) examined collective 
efficacy for students working in teams, and examined how such collective self-efficacy was 
related to team cohesion and personal self-efficacy. Their findings indicated that collec-
tive efficacy was a stronger predictor of team performance than members’ individual self-
efficacy. Similarly, Goddard et al. (2004) observed a strong correlation between a teach-
er’s sense of personal efficacy and their perceived collective efficacy within their group of 
colleagues, and showed that teachers’ choices were influenced by their collective efficacy 
beliefs. Overall, the concept of collective efficacy appears to be useful in explaining indi-
vidual cognition in group situations, but the extent to which this concept is pertinent to 
explaining group motivation in online collaborative and shared learning settings still needs 
to be established.

Self‑efficacy, trust, leadership, and communication in online goupwork

Trust

Online interpersonal interaction can be an important aspect of online groupwork. Newton 
(1997) argued that social trust could be divided into either “individuals” (personality trait 
of individuals related to other personality traits such as optimism, belief in cooperation, 
and confidence in the belief that individuals can resolve their differences) or “the whole” 
(a social trait: participation of an individual in a culture of trust or social system, in which 
attitudes or behaviors related to trust spread throughout the social community). Regardless 
of the distinction between “individuals” and “the whole,” social trust is likely to influence 
online groupwork for building a bridge for interpersonal interaction. Indeed, trust is viewed 
as the foundation for effective interactions among the members of a collaborative team 
(Salas et al. 2005).
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Leadership

Another social issue in online groupwork is leadership. Effective leaders have been 
characterized as highly committed, determined, resilient, goal-focused, resourceful, 
and effective problem-solvers (Locke 1991). These effective leaders can directly influ-
ence group members’ self-efficacy. One of the most reported findings in the leadership 
literature is the relationship between a leader’s self-confidence and successful leader-
ship (Kirkpatick and Locke 1991). Bressler and Bressler (2007) contended that a highly 
confident person in a leadership role would stimulate other people’s self-efficacy. With 
these considerations, the role of leadership should be considered in research on self-
efficacy in online groupwork environment.

Communication

One relevant variable related to research on online groupwork is communication media 
and technology use. As online collaboration and interactivity proceeds, learners face 
new challenges due to the lack of face-to-face communications. The fading or blurring 
of physical, temporal and psychological boundaries poses new challenges for online 
groupwork. Appropriate utilization of communication media may help group members 
better overcome some of the difficulties, thus enhancing group members’ self-efficacy. 
In a review of social presence theory and studies on Information and Communica-
tion Technologies (ICT)-mediated communication, Brooks and Ammons (2003) con-
cluded that immediacy enhances social presence, which in turn enhances interactions. 
For online collaborative learning, online teams are encouraged to promote the use of 
media that enhances group members’ sense of social presence in order to increase group 
members’ self-efficacy with the assistance from the instructor or an external moderator 
(Havard et al. 2008).

Willingness to handle challenge

Mulvey and Klein (1998) argued that relevant research suggested noteworthy relation-
ships between task challenges and the commitment and performance of group members 
for achieving the common goals. In the context of students’ groupwork, students’ will-
ingness to tackle challenging tasks and their self-efficacy are likely to reinforce each 
other: The more willing they are to handle challenging tasks, the higher their self-effi-
cacy rises, and the vice versa.

Interests

As students are engaged in tasks and activities of online groupwork, it is likely that 
individual group members will pursue certain aspects of the tasks that interest the indi-
vidual members the most; in this process, each individual student will learn something 
new, which will improve self-confidence and ability (Nummenmaa and Nummenmaa 
2008). As the group members complete a task successfully, individual students in the 
group will develop a sense of accomplishment. This, in turn, will reinforce a student’s 
self-confidence, and will result in the development and improvement of self-efficacy 
(Dixson 2010).
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To examine how the above-mentioned individual and group level variables are related 
to student self-efficacy in the context of online groupwork, this study will answer the 
following three research questions:

1.	 Is online groupwork self-efficacy related to student background information such as age, 
gender, enrollment status, and past experience with online courses?

2.	 Do individual characteristics such as online groupwork interest, technology and media 
use, and willingness to handle challenge predict online groupwork self-efficacy?

3.	 How does online groupwork self-efficacy vary by perceptions of leadership and trust in 
group members?

Methods

Participants

The participants were graduate students from one public university in the Southeast United 
States of America. These students were from the same graduate-level course taught in six 
semesters (from Fall 2009 to Spring 2012) by the same instructor with exactly the same 
syllabus and the same textbook. Across the semesters, the course content and course 
dynamics were kept consistent and no obvious differences were observed about student 
demographic characteristics (e.g., gender, age, and race/ethnicity). The possibility of con-
tamination effects was not a concern because this course is completely on-line and later 
students had no way to communicate with earlier students. The participants in this study 
were 204 graduate students with 39.7% male and 60.3% female. Ethnic compositions were 
53.0% Caucasian, 43.0% African American, 2.5% Asian American, and 1.5% from other 
racial and ethnic backgrounds. In addition, full-time and part-time students were 73.5% 
and 26.4% respectively. As for the distribution of age, 63.9% were 30 years old or younger 
and 36.1% were over 30 years old.

Online course and online group activities

The course was a completely online graduate-level course delivered through Blackboard.1 
All the advising activities were conducted through emails, online communication media, or 
telephone. This course was designed to be student-centered, interactive, and collaborative. 
Most assignments required collaborative efforts among students using available asynchro-
nous or synchronous communication tools on Blackboard. For the purpose of collaborative 
learning, the 204 students were from 61 learning groups, with the number of students in a 
group ranging from 2 to 4, and the average being approximately 3.34. Across the semes-
ters, there was high degree of consistency in all major aspects of instruction and learning: 
the same instructor used the same instructional materials, learning activities, group pro-
jects, and assessment instruments. Students used emails, discussion boards, and chat rooms 
to communicate and interact with the instructor and other group members.

1  Blackboard is an online proprietary virtual learning environment system that is licensed to colleges and 
other institutions and used in many campuses for e-learning.
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The course focused on the design and development of multimedia applications through 
working with various authoring and multimedia tools in a project-based learning environ-
ment. The course topics included the relationship between human learning and multimedia 
instructional design, instructional design theories and principles, strategies for multime-
dia instructional design and development, application of instructional design strategies and 
models, and evaluation of relevant instructional software.

Online communication media were set up in several areas on the Discussion Boards, 
including a group discussion area, a whole-class discussion area, and a student/instruc-
tor discussion area. In addition, the instructor interacted with group members or the entire 
class in a chat room at a predetermined time.

Students were assigned to groups by the instructor. For the final group project, group 
members were required to work together to develop a full instructional design portfolio 
project, which involved the selection of a real instructional problem and the presentation 
of an entire evaluative design and solution for the instructional problem selected. Because 
of the complexity, interactivity, and collaboration involved in completing this project, stu-
dents were asked to attend multiple discussion activities with group members by synchro-
nous or asynchronous communication tools (related to general discussions, debate discus-
sions, panel discussions, and symposium discussions). Considering the inherent challenges 
of online collaborative learning such as group work effectiveness, each group was asked to 
select a leader at the beginning of the semester. The leader’s role is to ensure group mem-
bers’ participation in discussions and group projects. A survey to assess online groupwork 
interest, technology and media use, willingness to handle challenges, leadership, trust rela-
tionships, and self-efficacy was administered at the end of each semester. The response rate 
was 98% with only a few missing due to absence at classes.

Measures

Online groupwork interest

This scale of five items assesses the level of online groupwork interest as perceived by stu-
dents. Informed by the literature on interest and intrinsic motivation (Xu 2008; Deci et al. 
1991; Isaac et al. 1999; Wigfield 1994; Wigfield and Eccles 2000), it measures the extent 
to which students look forward to online groupwork, and the extent to which they like or 
dislike such assignments (α = 0.94).

Technology and media use

This scale includes three items and assesses communication media that students use for 
online discussions, including chats and bulletins (α = 0.78; Du and Xu 2010; Thompson 
and Ku 2006).

Willingness to handle online groupwork challenge

This scale includes four items and assesses the difficulties of groupwork as perceived by 
students, as well as their initiatives to deal with these difficulties (α = 0.79; Du and Xu 
2010; Kop 2011).
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Leadership

This scale has three items about group leader’s work and responsibility when he or she leads 
the group project as perceived by students (α = 0.73; Du et al. 2007).

Trust relationship

This scale has four items on how group members support and learn from each other for 
their group project in an online learning environment (α = 0.79; Kirtman 2009; Smith 
2008).

Online groupwork self‑efficacy

This scale includes five items to assess the level of online groupwork self-efficacy as per-
ceived by students. It measures the extent to which students feel confident and competent 
(α = 0.84) in an online groupwork environment.

In addition to these scales, students were asked about whether they were full-time stu-
dents (no = 0, yes = 1) and the number of previous online courses they had taken (0, 1 2, 
3, 4 or more). Information about the reliability and choices for responses to items for each 
scale are presented in Table 1.

Statistical analyses

Educational data often have multilevel structures. In the case of the present study, indi-
vidual students were nested under groups; as a result, individual characteristics are con-
founded with those at the group level. This clustering effect presents several major sta-
tistical issues (aggregation bias, under-estimation of standard errors, and heterogeneity 
of regression). These issues cannot be appropriately handled under traditional regression 
analysis or analysis of variance. Multilevel modeling allows for the inclusion of variables 
at different levels (student level and group level), and takes into account the non-independ-
ence of observations by addressing the variability associated with each level of nesting 
(decomposing any observed relationship between variables into separate within-group and 
between-group components).

In the present study, multilevel analyses were conducted using the HLM 7 program. All 
continuous variables were standardized (M = 0.00, SD = 1.00) to enhance the interpretabil-
ity of the resulting regression coefficients from the multilevel analyses. Thus, the regres-
sion weights for all variables (except the dummy-coded variables such as gender, age, and 
full-time student status) are comparable with the standardized weights in multiple-regres-
sion procedures (Xu 2008; Trautwein et al. 2006).

Three models were used in the analyses. The first was an unconditional two-level model 
(known as the “null model”) for partitioning the variance in the outcome variable (self-
efficacy) into two components: between-group variance and within-group variance, based 
on which intra-class correlation (ICC) was estimated. This model, using common notations 
in multi-level analysis, such as those in Raudenbush and Bryk (2002), takes the following 
form.

Null model

Level 1 ∶ Yij = �0j + rij
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where Yij is the self-efficacy measurement for student i nested under group j, β0j (intercept) 
represents group j average of self-efficacy, while rij represents individual residual. γ00 rep-
resents the overall average of self-efficacy, and μ0j represents the residual across the groups.

In the next model, nine student-level variables (i.e., Level 1) were used to predict 
the outcome of self-efficacy Yij, but no predictors at the group level (i.e., Level 2) were 
included in the Level 2 model. This model is Model 1, as shown below:

Model 1

 where XS
1
toXS

9
 represent nine student-level (indicated by the superscript S) covariates/pre-

dictors (i.e., gender, age, full-time student status, the number of previous online courses 
taken, online groupwork interest, technology and media use, handling online groupwork 
challenge, leadership, and trust relationship) relevant to the outcome of self-efficacy Yij. 
As explained before, rij is the individual residual, and β0j is the model intercept (i.e., con-
ditional group average of self-efficacy). In Model 1 above, no group level predictors were 
included in the Level 2 model.

Model 1 was a random-intercept model, and only the intercept was assumed to vary 
across groups to reflect possible between-group differences in self-efficacy. Because we 
did not have a priori hypotheses concerning group-classroom differences in relation to 
the predictive power of the predictor variables, we did not use the random-slope model in 
this study; as a result, the slopes of the model (β1–β9) were considered fixed, rather than 
random.

Built upon Model 1, Model 2 included two group-level variables (willingness to han-
dle challenge and online groupwork interest) at level 2, as described below. In educational 
research, the aggregation of student-level variables to form an indicator of the group, class-
room, or school environment is a standard procedure for obtaining general information 
about the learning environment (Xu 2008; Ryan et al. 1998; Raudenbush and Bryk 2002; 
Trautwein et al. 2006). For the two group-level variables, willingness to handle challenge 
within a group was aggregated to the group level to form an index of the students’ shared 
willingness for handling challenges at the group level. Similarly, online groupwork interest 
within a group was aggregated to the group level to form an index of the students’ shared 
interest toward online groupwork.

Model 2

In this model, the variables in the Level 1 model remain the same as in Model 1, but two 
group-level variables (i.e., willingness to handle challenge and online groupwork interest) 
are included in the Level 2 model, as represented by ZG

1
and ZG

2
 (group level indicated by 

superscript G). In this model, the effects of group level predictors on the intercept (β0j) of 
the Level 1 model are captured by the coefficients γ01 and γ02. The effects (γ01 and γ02) on 

Level 2 ∶ �0j = �00 + �0j

Level 1 ∶ Yij = �0j + �1
(

XS
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2
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9

)

+ rij
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the Level 1 model’s intercept will, in turn, translate into the effects on individual student’s 
self-efficacy Yij.

Full maximum likelihood estimation was used in multi-level modeling analyses. To 
disentangle individual level and group level effects (Raudenbush and Bryk 2002), online 
groupwork interest and handling groupwork challenge were centered at the group mean. 
The other predictor variables were introduced as un-centered variables.

Results

Research question one: is online groupwork self‑efficacy related to student 
background information such as age, gender, enrollment status, 
and past experience with online courses?

Table  2 presents the descriptive statistics of the variables. It also includes correlations 
among independent variables and online groupwork self-efficacy. Online groupwork self-
efficacy was found to correlate significantly with all of the independent variables, except 
full-time student status.

The Pearson correlation coefficients in Table 2 suggested that male students reported 
lower self-efficacy beliefs in online groupwork relative to female students but no difference 
between full-time and part-time students. Statistically significant positive relationships 
were also found between online groupwork self-efficacy and student age and number of 
previous online courses taken.

Research question two. Do individual characteristics such as online groupwork 
interest, technology and media use, and willingness to handle challenge predict 
online groupwork self‑efficacy?

HLM was used to answer Research Question Two. The unconditional model (i.e., null 
model) indicated that 91.9% of the variance in groupwork self-efficacy occurred at the stu-
dent level and 8.1% of the variance occurred at the group level (i.e., ICC of .08), which 
means that most of the differences in groupwork self-efficacy exists at the individual level 
and that the between-group differences were small compared to within-group differences. 
As discussed in the multi-level literature (Kreft and de Leeuw 1998; von Secker 2002), 
for our nested data with ICC of 0.08, it would be desirable to conduct multilevel analyses. 
Model 1 explained 52.1% of the variance in groupwork self-efficacy at the student level 
and 78.7% of the variance at the group level (see Table 3).

Model 2 accounted for an additional 5.8% of the variance in groupwork self-efficacy 
at the student level and an additional 21.1% of the variance at the group level. Overall, 
the final model (Model 2) explained 57.9% of the variance in groupwork self-efficacy at 
the student level and 99.8% of the variance at the group level, which means that Model 2 
explained nearly all of the between-group differences in online groupwork self-efficacy. As 
indicated in Table 3, neither online groupwork interest nor technology and media use was 
statistically significantly related to online groupwork self-efficacy. However, students’ will-
ingness to handle challenge is positively related to online groupwork self-efficacy (b = 0.46, 
p < 0.01). Handling groupwork challenge, at the group level, was also positively related 
to individual student’s online groupwork self-efficacy. Therefore, among the individual 
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characteristics examined in this study, only willingness to handle challenge predicts online 
groupwork self-efficacy.

Research question three. How does online groupwork self‑efficacy vary 
by perceptions of leadership and trust in group members?

HLM results suggest that both perceptions of leadership and trust relationship influence 
student online self-efficacy. The more students trust and support each other within the 
group, the more efficacious they are doing online groupwork (b = 0.26, p < 0.01). Similarly, 
the more positive perceptions of the leadership in the group, the more efficacious they are 
doing online groupwork (b = 0.17, p < 0.05). This means that students who trust the rela-
tionship within their group members and who perceive their group leader as responsible 
are more likely to have higher levels of online groupwork self-efficacy.

Discussion

Results from the multilevel analyses revealed that most of the variance in student self-
efficacy in collaborative groupwork was at the student level. Results further revealed 
that groupwork self-efficacy was positively related to several variables at the student 
level (willingness to handle challenge, leadership, and trust relationship), and one 

Table 3   Predicting online 
groupwork self-efficacy: results 
from hierarchical linear modeling

N = 200 from 61 groups. b = unstandardized regression coefficient. 
SE = standard error of b. R2 = amount of explained variance
*p < 0.05, †p < 0.01

Model predictor Model 1 Model 2

b SE b SE

Student level
 Gender (female = 0, male = 1) − 0.06 0.12 − 0.11 0.13
 Full-time student (no = 0, yes = 1) 0.11 0.11 0.17 0.10
 Age (30 and below = 0, above 30 = 1) 0.03 0.11 0.03 0.10
 Number of previous online courses 0.10 0.06 0.08 0.06
 Online groupwork interest − 0.07 0.08 − 0.02 0.07
 Technology and media use 0.10 0.07 0.04 0.07
 Willingness to handle challenge 0.43† 0.08 0.46† 0.09
 Leadership 0.19* 0.08 0.17* 0.08
 Trust relationship 0.31† 0.09 0.26† 0.08

Group level
 Online groupwork interest 0.04 0.07
 Willingness to handle challenge 0.46† 0.08

R2 individual level 0.521 0.579
R2 group level 0.787 0.998
Deviance statistics 409.94 376.99
Number of estimated parameters 12 14
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variable at the group level (group’s willingness to handle groupwork challenge). Discus-
sions are warranted about the meanings and implications of the results and findings.

Willingness to handle challenge

The finding that groupwork self-efficacy is related to student’s willingness to handle 
challenge can be examined in light of Bandura’s social cognitive theory that self-effi-
cacy was influenced by mastery experiences. Prior studies have found that individuals 
with higher levels of self-efficacy believe that they are able to take up challenges and 
put more effort into a task to achieve it (Gibbons and Weingart 2001). In this study, we 
found that both individuals’ self-efficacy and groups’ willingness to handle groupwork 
challenge were related to individuals’ willingness to take up challenges. Students’ self-
efficacy beliefs in groupwork are shaped by mastery experiences. In the context of this 
study, mastery experience refers to personal interpretations of student performances on 
groupwork tasks. Students become more efficacious when they feel that they are able to 
handle problems or challenges in groupwork. Furthermore, when facing a challenge, it 
can be comforting to confront the challenge within a group, rather than only individu-
ally, as the group may collaboratively confront a challenge and try to bring solutions to 
the challenge (Kirtman 2009; Kop 2011). Self-efficacy is positively influenced by work-
ing together to overcome the challenge, and this self-efficacy from accomplishing a diffi-
cult group-oriented task may extend to other potential groupwork. Therefore, the degree 
of self-efficacy will be positively affected by the expansion of achievements made by 
groupwork. In the meantime, participants’ potentials for dealing with other similar chal-
lenges will also improve. In another study, Rossetto et al. (2014) found that emotional 
challenge and self-efficacy were highly predictive of willingness to provide support. 
Students are able to provide support to overcome challenges in groupwork, which could 
be a reason why self-efficacy was related to willingness to take up challenges.

Perceptions of leadership

The findings showed that students’ self-efficacy was positively associated with percep-
tions of leadership in online groupwork. Kirtman (2009) argued that strong leadership 
support helps develop groupwork self-efficacy. When group members feel supported by 
their leader, high morale and conscientious work is the payoff. Strong leaders provide 
a role model for working with others and for task completion. Good leaders are able 
to delegate responsibility and they communicate well (Moore 2002; Neuhauser 2002). 
These two qualities promote self-efficacy within groupwork, and self-efficacious leaders 
inspire self-efficacy in their peers.

Prussia et al. (1998) examined a specific aspect of leadership, self-leadership which 
is self-imposed leadership. They found that self-leadership strategies had a significant 
effect on self-efficacy evaluations and that self-efficacy affected performance. Self-
leadership describes how self-leaders think and how they behave according to cogni-
tive, motivational, and behavioral strategies (Yun et  al. 2006. This can be applied to 
online groupwork where the teams following the self-leadership model, rather than 
externally assigned leadership model, might demonstrate an increase in self-efficacy and 
performance.
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Trust relationship

Trust refers to an implicit set of beliefs that the other party will behave in a dependent 
manner (Gefen et al. 2003). The finding that online groupwork self-efficacy was positively 
associated with trust relationships is in line with the existing literature (Aubert and Kelsey 
2003), and consistent with findings in the context of online discussion forums (Du and Xu 
2010). Thus, it is not surprising that a trusting relationship helps enhance group members’ 
self-efficacy, as they feel more secure, confident, competent in the steps they are taking 
as well as in the interdependence and fairness of the overall relationship dynamics of the 
group.

The two factors of trust relationship and perception of leadership are likely to work 
together as part of the vicarious experiences (Bandura 1986). In a situation where one has 
little or no experience, one’s self-efficacy beliefs may be influenced by one’s perceptions of 
the outcomes others have achieved when performing similar tasks. The trust relationship 
factor exhibits characteristics of vicarious experiences: Students who build a trust relation-
ship and work closely with the group members were potentially using vicarious experi-
ences as a source of self-efficacy beliefs. Likewise, students who were influenced by their 
leaders may also use the vicarious experience of witnessing another’s ability to complete 
a task to shape their beliefs. In both cases, students are forming their beliefs based on the 
outcomes of others’ actions.

Trust has been recognized as an important factor affecting knowledge sharing (Ridings 
et al. 2002). Pavlou and Fygenson (2006) found there is a causal relationship between trust 
and self-efficacy and that trust could raise the degree of self-efficacy for donating cogni-
tion. This can apply to online groupwork where trust plays an important role to raise the 
degree of self-efficacy to share knowledge.

Online groupwork interest

It would be expected that the variable of groupwork interest be related to online groupwork 
efficacy. Our results; however, showed that this was not the case. This finding could be a 
statistical artifact in the context of multiple predictors in a regression model due to multi-
collinearity (i.e., correlations among the predictors in the model; Pedhazur 1997). More 
specifically, as shown in Table 2, online groupwork interest is positively related to group-
work efficacy, but its coefficient in the regression model (Table 3) was slightly negative, 
which was opposite to its original correlation coefficient. A quick check for multicollin-
earity condition suggested moderate multicollinearity of “online groupwork interest” with 
both “leadership” and “trust relationship” (variance inflation factor, or VIF, larger than 2). 
In planning for future research involving these and similar variables, such possible mul-
ticollinearity condition among these variables should be taken into consideration in the 
modeling process.

Technology and media use

How would we interpret the finding that technology and media use was not associated 
with groupwork self-efficacy? Again, like the variable of online groupwork interest dis-
cussed above, this might be the result caused by multi-collinearity. As shown in Table 2, 
technology and media use are considerably correlated with the outcome variable of online 
groupwork self-efficacy. However, as other variables (willingness to handle challenge, 
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leadership, trust relationship) have even stronger relationships with the outcome, when 
used together with these other variables in the same model, technology and media use has 
a statistically non-significant coefficient for predicting the outcome of online groupwork 
self-efficacy. Maybe, with the development of information and communication technology 
that makes online learning much less dependent on one’s familiarity with technology, tech-
nical issues have become less of an issue affecting learners’ collaboration (An et al. 2008; 
Liu et al. 2010).

Puzziferro (2008) found that online technology self-efficacy scores were not correlated 
with community college student performance. DeTure (2004) noted that cognitive style 
scores and online technologies self-efficacy scores were poor predictors of student success 
in online distance education courses. While these studies are not directly related to group 
work self-efficacy, they suggest that online technology self-efficacy does not seem to be a 
good predictor of success.

Gender

Gender was used in this study mainly to serve as a covariate, a variable to control for dif-
ferences due to gender. The finding that female students had higher online groupwork self-
efficacy when other variables were not controlled (Table 2) but gender was not significantly 
related to groupwork self-efficacy when other variables (such as age and prior experience) 
were controlled in the HLM (Table 3) supports our use of this variable but is not consistent 
with the self-efficacy literature that females tend to have less confidence in their abilities 
(Kukulu et al. 2013). Durndell and Haag (2002) in their study of computer self-efficacy, 
anxiety, and attitudes towards the internet reported a significant gender variation on all the 
measures: on average females reporting a smaller time of use of the Internet, less positive 
attitudes towards the internet, greater computer anxiety and lower computer self-efficacy 
than males. In general, earlier studies have found when it comes to gender and technol-
ogy, females have lower self-efficacy than males (Bimber 2000; Denis and Ollivier 2002). 
Recently, however, this gap in online abilities has decreased in the literature.

Online group work is not only the use of technology but also social interaction. When 
it comes to social interaction, females exhibit more social behaviors and write significantly 
more messages than males in same-gender groups (Barrett and Lally 1999). However, this 
was not the case in mixed-gender groups (Bostock and Lizhi 2005). Self-efficacy is con-
text-specific (Bandura 1997). One possible explanation is that gender difference in self-
efficacy may be moderated by the learning environment (i.e., online versus face-to-face). 
This is, to some extent, supported by recent findings that gender was not related to stu-
dents’ experiences in e-learning (Paechter and Maier 2010). The finding about the lack of 
gender difference in this study warrants future research on online groupwork self-efficacy 
and potential gender differences.

Age

Age was also used in this study as a covariate to control for differences due to age. The 
finding that online groupwork self-efficacy was not related to age (students of over 30 vs. 
those under 30) when other variables were controlled in HLM (Table 3) supports our use 
of this variable and is in line with the literature on the use of certain self-regulatory strate-
gies after junior high school (Zimmerman and Martinez-Pons 1990). This is also in line 
with the finding based on a sample of undergraduate and graduate students that age did not 
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relate to the problem of poor motivation in online group collaboration (Liu et al. 2010). 
Another possibility for this statistically insignificant relationship is that age was coded 
dichotomously. Had it been treated as a continuous variable, the results could be different.

Previous online courses

Previous online courses was also used as a covariate to control for differences due to previ-
ously online courses taken. Groupwork self-efficacy was not related to the number of previ-
ous online courses taken (Table 3), which supports our treatment of this variable. Tradi-
tionally, technical limitations, which could be influenced by previous online course taken, 
are viewed as a major reason that prevents online learners from communicating and learn-
ing together (Havard et al. 2008; Bunn 2001; Liu et al. 2010).

Implications for practice

Several implications and recommendations about online learning design and teaching 
practice were developed through the research findings. This study has implications for (1) 
online instructors who are looking for various group strategies to implement in their online 
courses (2) instructional designers who assist in the design and development of online 
courses where they provide recommendations on designing group activities. This study 
also adds to the research literature and assists other researchers in building on group col-
laboration for online learning. Results revealed that groupwork self-efficacy was positively 
related to willingness to handle challenge, leadership, and trust relationship at the student 
level and group’s willingness to handle groupwork challenge at the group level.

Willigness to handle challenges

As willingness to handle challenge in online groupwork at both the group and the student 
levels were positively associated with online groupwork self-efficacy, instructors of online 
courses need to construct online group learning tasks that are more purposeful, meaning-
ful, challenging, and engaging (Jin 2005). There is the need to design high-quality group 
projects, with particular emphasis on complexity, formats, and types of collaborative activ-
ities that are appropriately challenging for students to handle and succeed as a group (e.g., 
matching the content of group activities to students’ experiences and encouraging them 
to learn from each other). The instructors may also need to find ways to encourage and to 
increase students’ willingness to handle challenges in online groupwork assignments. One 
approach for doing so is to consider the type and the complexity of a task, and develop 
appropriate guidance and strategies accordingly. Providing guidelines to students can be 
helpful to engage students in various types of tasks of different complexity. For example, 
guidelines for online discussion should prompt students to ask questions, provide expla-
nations, make clarifications, negotiate meanings, share experiences, make inferences, 
and make justifications. Guidelines for problem-solving tasks should guide students to 
engage in cognitive and metacognitive processes of problem solving, such as representing 
the problem, developing solutions, constructing arguments, and monitoring and evaluat-
ing. Guidelines for decision-making tasks should direct students’ interactions in areas of 
negotiating meanings, reaching consensus, and providing justifications. Students can also 
be challenged through the use of higher order questioning techniques in the online group 
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discussion environment to encourage critical thinking skills. Online discussion boards 
can be used both for community building and consensus building. These are challenging 
tasks in the online environment, but with the support of their group, students are willing to 
become part of the vibrant learning community rather than being an independent learner 
with no peer interaction. Consensus building is challenging where online students are 
expected to work together to come to agreement on creating a product together or coming 
to agreement on a topic.

Leadership

The finding that perceptions of leadership was positively related to online groupwork self-
efficacy suggests that a leader in groupwork plays an important role in enhancing and sus-
taining group members’ self-efficacy. With respect to online groupwork practices, it would 
be beneficial that the instructor of an online course would create opportunities that will 
allow group members to serve as leaders in different projects of the class, thus to enhance 
the sense of a student being part of a group and to cultivate leader’s responsibility. This is 
similar to guided mastery experiences (Bandura 1997). It involves creating leadership role 
opportunities for students and providing them with the instruction and coaching needed 
to help them succeed. Such successful role experiences will in general lead to a height-
ened quality of leadership. One implication of perceptions of leadership that can be used in 
online group activities is to identify facilitators for each discussion forum where they serve 
as leaders. The leaders are given a voice and can use their messages to bring out ideas and 
encourage participation from their peers. They would be driving the discussion and take 
responsibility to log on and post messages regularly. The discussion leaders can also be 
asked to summarize the discussion. The self-leadership model can also be used where dis-
cussion facilitators self-sign up to facilitate a forum of their choice where they demonstrate 
leadership.

Trust relationship

Finally, as a positive factor, trust relationship in online groupwork may enhance students’ 
self-efficacy. For this reason, it is highly recommended for virtual teams to arrange one or 
more initial face-to face meetings (Mittleman et al. 2000). If face-to-face meetings are not 
possible, initial contacts can be made through the use of rich media, which are capable 
of conveying both verbal and nonverbal communication cues, as well as social presence. 
Audio-visual introductions where students not only read text but also see and hear each 
other help overcome any initial inhibitions they might have. Jones et al. (2008) found that 
students benefited from the introduction video as it helped form a relationship with the 
instructor and other students from the beginning of the course. Mittleman et  al. (2000) 
suggested using an informal break for online team meetings, when all parties can share 
casual talks and social jokes with the assistance of ICT. Another useful strategy, as sug-
gested by Dykman and Davis (2008), is to promote some small social talks and encourage 
members to greet each other in a positive tone. LaPointe et al. (2004) found that audio and 
visual components in synchronous systems help build communities of practice and bridge 
cultural differences. Using synchronous tools such as Webex and Skype for an introductory 
team meeting with the audio and visual components help build trust in online group work. 
This has implications for online instructors to establish trust among the learners and create 
a sense of connection by providing numerous opportunities for learners to increase their 
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familiarity with group members and build more trusting relationships to form a community 
of learners.

Limitations and future research directions

This study has some limitations. One limitation is related to a single data source: student 
responses to a survey at the conclusion of a specific online course that included activi-
ties described in the items. This course does not represent all similar courses because the 
content of the course as well as the instructor’s characteristics are also related to the stu-
dent learning outcomes (Clotfelter et al. 2007; Darling-Hammond 2000; Hahnel and Jack-
son 2012; Harris and Sass 2007). Future researchers should consider stratified sampling 
in order to gain access to a representative sample of students taking varieties of online 
courses. The specific context of the course as well as the timing of the administration of the 
survey should be taken into consideration when generalizing the results from this study to 
courses in other content areas or taught by different instructors. Furthermore, the research-
ers were only able to obtain information from self-reported data; no other data were avail-
able to the researchers. The researchers were unable to observe the students’ behaviors in 
searching for information while participating in online discussions. Due to the text-based 
nature of online exchanges in this study, some other relevant learning behaviors in online 
groups were not observed. Supplementary data would be beneficial for this research (Kirt-
man 2009; Torrisi-Steele and Davis 2000). In order to gain a better understanding of these 
and other factors that have been identified as sources of students’ efficacy beliefs, inter-
views facilitated by survey data could be conducted. The qualitative inquiry, as an attempt 
to develop a more in-depth understanding about online collaborative learning, could lead to 
improved insight into how efficacy beliefs are formed. This knowledge could allow the cre-
ation of more optimal learning environments for promoting students’ self-efficacy beliefs, 
and thereby to increase their confidence, success, and retention.

In addition, some measures used in this study could benefit from more psychometric 
research work and refinement. In the research literature, different measures for similar 
constructs (self-efficacy) may have been used in different contexts and at different times. 
Future research could be considered to synthesize and integrate some existing measures 
of similar constructs to create psychometrically stronger measures for wider use of the 
research community.

Future researchers could also consider a longitudinal design to investigate the change 
of students’ self-efficacy in online groupwork while participating in online classes over 
a period of time. Specifically, the four sources that shape one’s self-efficacy beliefs (i.e., 
mater experience, vicarious experience, social persuasion, and physiological states) should 
be examined to understand the development of one’s self-efficacy beliefs. Another consid-
eration in future studies is to consider the construct complexity of self-efficacy. The mean-
ing of efficacy may change when the focus shifts from individual competence to group 
competence. Therefore, collective efficacy has been suggested as a meaningful group-level 
parallel to the concept of individual level self-efficacy. This change may occur in two steps 
(Chan 1998). First, individuals shift their reference from the individual to the group level 
when they evaluate team-efficacy. Second, the agreement among all team members elevates 
the construct itself to the group level. Thus, collective efficacy reflects the shared beliefs of 
the group members in their group’s capabilities to reach the desired level of attainments on 
a specific task (Gibson 2003).
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A next logical step for researchers in this area is to examine task interdependence of 
online groupwork as a structural factor that affects the emergence of collective efficacy as 
a group level construct, as opposed to original self-efficacy at the individual level. Collec-
tive efficacy, however, is not simply the sum of the individual perceptions of self-efficacy. 
Instead, it focuses on the team members’ shared perceptions of their team’s efficacy, or 
collective efficacy (Bandura 2000; Bar-Tal 1989). Therefore, a valid instrument should be 
developed to measure collective efficacy. In this context, researchers could pursue research 
on different issues, such as the effects of self- and collective efficacy on team performance, 
what people choose to do as a group, how much effort individuals contribute to the group’s 
objectives, and their persistence when group efforts fail to produce expected results (Ban-
dura 1997).
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