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Abstract — Professional skills, such as teamwork, global
awareness, creative problem solving, and ethics, are
essential for the Science, Technology, Engineering, and
Mathematics (STEM) fields. The focus of this paper is
teamwork. In particular, this paper discusses how
efficacy and attitudes affect teamwork for the students
majoring in Information Sciences and Technology
programs, either virtual or face-to-face. Although online
education has significantly grown, the literature
discussing the incorporated online teamwork remains
limited. Virtual and face-to-face teams have some
similarities, but many key differences as well, such as
communication, trust, and geographical boundaries. To
gauge team efficacy and attitudes for virtual and face-to-
face teams, we developed a survey and collected data.
Our findings showed that online students had more
negative attitudes toward teamwork than face-to-face
students did, while both groups had a similar level of
teamwork self-efficacy.

Index Terms-— attitudes, efficacy, teamwork, virtual teams
INTRODUCTION

Currently, online education learning is the fastest growing
segment of the US education sector. The majority of higher
institutions consider online education as a critical component
of their long-term strategies [1]. The growth of student
enrollment in online courses has steadily increased in the last
decade. The Sloan Consortium found that 1.6 students took
an online course [2]. Based on the Integrated Postsecondary
Education Data System of the U.S. Department of
Education, 5.5 million students took an online course, and
2.6 million students enrolled in fully online programs in
2012 [3].

Online distance education promises a great opportunity
to broaden the accessibility of STEM programs, but this
opportunity also brings out new challenges, such as
providing online students with laboratory and experiential
learning experiences [4, 5] and creating the opportunities for
online students to improve their professional skills.
Undergraduate STEM students are increasingly expected to
develop their professional skills before graduation. Today,
teamwork has become ubiquitous in STEM programs.
Teamwork has been a norm in STEM education to not only
improve student’s professional skills but also implement
many pedagogical approaches. Research also reports that
students generally respond positively to teamwork and that
team assignments and projects can be useful to develop

students’ professional skills (see for a review of the relevant
literature in [6]).

Motivated by the benefits of teamwork in face-to-face
classes, many online courses also include group work
components. The research in this paper was motivated by
our previous pilot study [7] to evaluate the effectiveness of
teamwork activities in online information technology
courses. In that pilot study [7], the students exhibited
negative attitudes toward teamwork, although they
responded positively to the overall online delivery model of
the courses. This finding was also contradictory to our
earlier findings about the advantages of teamwork in face-to-
face hands-on class activities [8, 9]. To investigate whether
this observed negative attitude toward teamwork is prevalent
in online distance courses, we conducted a study involving a
total of 329 students, 218 face-to-face and 111 online. One
of the objectives of the study was to compare the teamwork
efficacy and attitudes of online and face-to-face students. In
this paper, we report our findings, regarding the following
research questions:

e How confident are students with applying their
teamwork skills and abilities?

o Is there any difference between the teamwork self-
efficacy of online and face-to-face students?

e Is there any difference between the attitudes of online
and face-to-face students toward teamwork?

BACKGROUND

. Self-efficacy, Collective Efficacy, and Measuring Efficacy

The social learning theory, i.e., the self-efficacy theory,
developed by Bandura [10, 11] proposes that success is
dependent on self-confidence. Teamwork self-efficacy is
defined as how confident a team member executes the task
at hand [12]. Students’ teamwork self-efficacy is important
to measure because one’s confidence in his/her teamwork
skills and abilities may determine how well he/she performs
as part of a team.

Team efficacy, also known as collective efficacy, is how
confident a group is in their capabilities as a whole to
accomplish the task at hand effectively [13]. Collective
efficacy is modeled by four sources: mastery experience,
affective state, verbal persuasion, and vicarious experience.
Mastery experience is the past successful experiences in a
group setting, which can attribute to developing efficacy in
future group work. Affective state is how anxiety and
excitement affect the group’s understanding of efficacy.



Verbal persuasion means an instructor or supervisor evokes
confidence in the group by giving performance feedback and
reassurance. Vicarious experience is the observations of
higher level people performing the task [13, 14].

Huh et al. [13] report three approaches to measuring
collective efficacy. One approach is to collect self-
evaluations, regarding a particular set of group tasks, which
enables an effective method for both individual and
teamwork self-efficacy. Another approach is to evaluate the
individual perceptions of the whole group’s capabilities.
The third approach involves reaching a consensus through a
complete discussion among group members communicating
about the overall team efficacy.

One can measure team efficacy through beliefs scales.
The Personal Efficacy Beliefs Scale assesses each team
member’s comfort and motivation to achieve the team’s
tasks [12, 15]. The Collective Efficacy Beliefs Scale [13]
uses a seven-point Likert scale through various questions
and statements, regarding the group’s ability to work
together [15]. Riggs et al. [15] suggest expectancy scales to
measure efficacy. The Personal Outcome Expectancy Scale
considers how results affect a team member’s confidence in
their performance. The Collective Outcome Expectancy
Scale measures how confident the team is in their abilities.

Hardin et al. [16] report four techniques to measure
group efficacy. The first approach is to measure one’s
attitude toward his/her group’s efficacy, which does not
include comparing the individual to group scores. The
second method is to assess each team participant’s self-
efficacy fundamentals and compare these beliefs to the
overall group’s principles. The third approach is to measure
the group’s self-efficacy fundamentals toward an individual
within the team and further compare those scores to the
individual’s beliefs. The last technique is to discuss self-
efficacy beliefs among the group, until the team reaches a
mutual understanding.

Purzer [17] develops a survey to assess student’s team
efficacy before and after a long-term team project. The
survey reveals how most of the students’ team efficacy
increased as the semester progressed, since their knowledge
and skills improved. As other team members report positive
feedback, the students’ post efficacies correlate with the
comments. The survey concludes that efficacy can indicate
possible team behaviors.

Il. Virtual Teams and Virtual Team Efficacy

A virtual team is defined as a group of individuals
coming together through online technology with a common
purpose [18, 19]. London [20] reports communication
technologies could include email, online forums, video
conferencing, and discussion boards. Bradner et al. [21]
suggest a smaller size for virtual teams, if the focus is
collaboration. A larger sized virtual team should be used for
emphasizing asynchronous communication. Virtual teams
are important to consider in research about teamwork
because as technology has become more essential in today’s
world, online education’s growth has significantly increased.

Therefore, virtual teams assist in allowing education to take
a step further toward change and innovation.

London [20] suggests that the key difference between
face-to-face and virtual teams is communication. Often
times, virtual teams lack geographical convenience. In
contrast to face-to-face teams, virtual teams achieve tasks
and face conflict in a different manner due to the more
flexible timing and the lack of social cues. A similarity
between these types of teams is having common purposes
and tasks. Bradley et al. [22] support that face-to-face teams
have a richer communication flow of information and a
better organization of presentation and delivery. The
research focuses on how agreeableness affects the team’s
performances and outcomes. Virtual teams’ agreeableness
tends to have less positive effects than face-to-face teams.

Keyzerman [23] emphasizes how trust and adaptability
are important to a team’s success. Virtual teams tend to
adapt better to change than face-to-face teams. However,
establishing trust seems to be a struggle in a virtual
environment.  Tseng and Yeh [27] report that team
coherence and closeness of group members are key
indicators of trust for virtual teams. Wilson, et al. [24] claim
trust involves a longer timing to develop in virtual teams.
Kulturel-Konak et al. [25] suggest that since the majority of
the trust is built in the earlier stages of the project, it will be
beneficial to try having a team meet at least once face to
face. Martins et al. [26] inform that while trust among group
members increases, technical ambiguity decreases
significantly more so for virtual teams than face-to-face
teams.

Martins et al. [26] and Roebuck [28] report the quality
and content of virtual team’s decisions improve, since
location has no consideration. Unlike face-to-face teams,
virtual team members can monitor and maintain archives for
various tasks, conversations, and priorities. In virtual teams,
in terms of communication, conflict resolution is focused
upon more so due to the increased conflict compared to face-
to-face teams.

Ocker [29] and Martins et al. [26] mention how students
prefer virtual teams for the openness to express ideas,
comments, and concerns more freely. Fuller et al. [30]
define virtual team efficacy as how confident the group is in
accomplishing the task virtually. To assess efficacy, conflict
resolution is used due to its effect on the overall group
performance.  Another important factor is whether the
mediation is objective or perceptual. If the mediation is
objective, then communication and the team’s actual
performance are considered. Perceptual mediation
incorporates collective efficacy and group results.

Hardin et al. [16] recommend the third and fourth
methods for virtual teams mentioned above in Measuring
Efficacy section. The third method, which aggregates the
group scores for each group member’s self-efficacy beliefs
and the fourth method, consensus, are both popular among
virtual teams for measuring efficacy. The authors
recommend the third approach in that the data collected from
each individual on the team is more reliable.



I11. Teamwork Attitudes

Reviewing literature about students’ attitudes toward
teamwork allows us to better hypothesize about how
students may perceive teamwork. Ulloa and Adams [31]
define attitudes toward teamwork as how agreeable a person
is to work in any team.

Bacon et al. [32] as well as Pfaff and Huddleston [33]
emphasize students’ attitudes toward teamwork. Students
tend to associate rewards, such as grades and extra credit,
with teamwork attitudes. When a team receives a poor
grade, the tendency is that the team members’ attitudes
toward teamwork are significantly reduced. Pfaff and
Huddleston [33] mention as team size increases; there is a
tendency for a negative attitude. The boosted team’s
workload for the course affects the teamwork attitude in a
poor manner. Cooperation enhances the students’ attitudes
toward teamwork, as opposed to competitiveness, which
diminishes the attitude. In these authors’ experiences, peer
evaluations encourage teamwork. When team members feel
alone due to free riding or social loafing, students tend to
dislike teamwork more so.

Barret et al. [34] consider how lone wolves in teams
affect the attitudes toward teamwork. A lone wolf is a team
member, who has trust issues and would rather do the tasks
at hand alone, but will actively participate in the group
assignment. The lone wolf in a group is most likely to cause
a negative attitude toward teamwork. Pauli et al. [35] also
focus on negative teamwork attitudes. Some students
consider fictitious stories about the problems with
teamwork, which furthers a negative attitude toward
teamwork, such as a fear of group conflict or the lack of
participation in the team’s workload from other team
members.

Chapman and Van Auken [36] emphasize both negative
and positive attitudes toward teamwork. Attitudes toward
teamwork depend on the role of the student. When teams
are without instruction from a professor, group members are
more likely to have a negative attitude toward teamwork.
Students would have a more positive attitude toward
teamwork, if they had the opportunity to converse with the
professor, regarding the team’s methods and conflicts.
Gottschall and Garcia-Bayonas [37] report that many
students feel positively toward teamwork, but they do not
gain any learning or motivation from teamwork.

RESEARCH METHODOLOGY

I. Survey Instrument and Participants

We developed a survey to measure students’ overall
teamwork self-efficacy and attitudes toward teamwork.
Student responses represent their overall experiences and
perceptions about teamwork, without being specific to a
course or a single project. We adapted teamwork attitude
questions from [33, 35, 38, 39], and developed teamwork
self-efficacy questions based on the teamwork learning
outcomes areas summarized in [40] and virtual teamwork
efficacy questions based on [18, 20, 41]. The survey was

administrated in the online format, and the participants were
students from the Information Sciences and Technology
programs at several campuses of a public university in the
northeast  US. Although the participants were
geographically distributed, they were all enrolled in the
programs that follow the same curriculum. In addition, the
program courses require a significant amount of teamwork at
all academic levels.

The participation to the survey was voluntary, and after
data cleaning 329 student responses, 218 (66.3%) face-to-
face and 111 (33.7%) online, were utilized. The online
students enrolled in the online versions of the face-to-face
programs, which enabled controlling the variability due to
the program. The gender ratio was almost identical for both
face-to-face and online participants (78% male and 22%
female). A higher percent of the face-to-face students
(48.2%) indicated that they engage frequently (four or more
times) in team projects during a semester than the percent of
online students (26.4%) indicating so.

Table | summarizes the survey questions used to
measure the overall attitude toward teamwork, the perceived
benefits of teamwork, and the common student concerns
about teamwork. These questions were operationalized with
a four-point Likert scale, ranging from (1)-“Strongly
Disagree” to (4)-“Strongly Agree”. To measure the
teamwork self-efficacy, we used 25 questions which were
grouped based upon the Teamwork Knowledge, Skills, and
Abilities (KSA) areas as follows (the number of questions in
each KSA area): Goal Setting (2), Performance Evaluation
(3), Team Forming (5), Team Coordination (1),
Communications (7), Conflict Resolution (4), and Problem
Solving (3). For the brevity of the presentation, only the
average ratings of teamwork self-efficacy questions are
given for each category in Table Il (individual survey
questions can be obtained from the authors). Finally, we
used eight questions to measure virtual team efficacy. The
questions in Table 11 were also operationalized with a four-
point Likert scale, ranging from (1)-“Very Unconfident” to
(4)-“Very Confident”. In the tables, the reliability
(Cronbach's a) of the questions in each group is also
provided. Cronbach's o values indicated an acceptable level
of internal consistency for the survey questions in each
group.

In the survey, the four-point Likert scale without a mid-
point was used to force students to make a selection between
negative and positive scales. The responses of the two
groups were compared using the t-test to ascertain, whether
the mean responses were statistically different between the
groups or not. In the tables, the p-values of the t-tests are
also provided.

I1. Analysis of Results and Discussions

In Table I, the averages and standard deviations of the
responses to each attitude question are shown by the two
groups. As seen in Table I, the online students responded to
the attitude questions more negatively than the face-to-face
students.  In Question 2 particularly, the face-to-face



students were indiscriminate between teamwork and
individual work, while the online students preferred working
individually. Based on the responses to Questions 1 through
4, it can be concluded that the online students had a more
negative attitude toward teamwork than the face-to-face
students did in this study. Surprisingly, the two groups’
responses to the concern questions were quite similar,
excluding Question 10, where the online students were more
likely to state that teamwork complicates class projects.
This raises the question of why the two groups had
significantly different attitudes toward teamwork, although
they had some level of challenges and concerns. In this
paper, we posit that this question could be answered by the
responses to the questions about the perceived benefits of
teamwork. As seen in Table I, the online students were less

appreciative of the benefits of teamwork than the face-to-
face students were. Note that the face-to-face students’
mean ratings for this set of questions were close to 3.0,
which indicated that this group of students observed the
contribution of teamwork to their education and professional
development.  Particularly, the online students rated
Questions 2, 8, and 10 negatively with respect to the face-to-
face students. These negative ratings confirmed that
conducting projects virtually is more challenging as
indicated in the literature. However, we argue that the
observed negative attitude toward teamwork was not a sole
result of virtual team challenges but also a result of not
observing the pedagogical benefits of teamwork in online
settings.

TABLE |
OVERALL STUDENT ATTITUDES TOWARD TEAMWORK

Questions Face-to-face Online

Overall Attitude (Cronbach's a=0.686) Mean | Std. Deviation | Mean | Std. Deviation | p-value
1. I usually have a negative experience with teamwork 2.27 0.888 2.47 0.877 0.052
2. 1 would rather work on team projects than on my own 2.48 0.890 1.94 0.890 0.000
3. I like to participate in teamwork 2.95 0.697 2.50 0.777 0.000
4. 1 am usually motivated to participate in teamwork 297 0.774 2.66 0.852 0.001
Perceived Benefits (Cronbach's a=0.872)

5. Teamwork improves the quality of final project outcomes 2.89 0.885 247 0.867 0.000
6. Teamwork keeps me more engaged and interested in project tasks 2.76 0.880 2.25 0.824 0.000
7. Teamwork helps me learn new concepts from others 3.03 0.781 2.72 0.869 0.001
8. Teamwork makes it possible to complete class projects on a timely manner 2.67 0.955 2.09 0.855 0.000
9. Teamwork helps me to improve my communication skills 3.10 0.786 2.80 0.858 0.002
Concerns (Cronbach's a=0.694)

10. Teamwork unnecessarily complicates class projects most of the time 2.69 0.894 291 0.883 0.037
11. My grade is affected by other’s poor performance 3.02 0.864 3.11 0.835 0.364
12. Individual effort of each team member is not evaluated properly in teamwork | 2.96 0.785 3.09 0.908 0.186
13. Scheduling team meetings is difficult 2.99 0.834 2.97 0.832 0.816
14. Dealing with personality differences makes teamwork challenging 2.76 0.805 2.86 0.763 0.285

As seen in Table Il, no significant difference was
observed in the teamwork self-efficacy of the face-to-face
and online students. The average ratings of both groups
were very high and almost identical in each teamwork KSA
area. In summary, the students in both groups felt very
confident about their teamwork KSA. Therefore, the
difference in attitudes toward teamwork cannot be explained
by the low self-efficacy of any group. In terms of virtual
teamwork self-efficacy questions, the ratings of the online
students were slightly higher than those of the face-to-face
students, but with a statistically significant difference only
for Questions 17 and 22.

The research presented in this paper has some
limitations as well. The collected data represents only the
perception of information technology students, although it
was collected across multiple campuses. To generalize the
results, further data collection is required to involve other
STEM areas. In addition, we observed a very high level of
teamwork self-efficacy in this study. It should be noted that
this result is common in many student reported self-efficacy
research.

CONCLUSIONS

Knowing that students’ teamwork knowledge, skills
and attitudes are important factors for future career success,
this research focused on investigating the differences in
attitudes of online and face-to-face students toward
teamwork. Despite its prevalence in the online distance
education, online students’ attitudes toward teamwork have
not been frequently reported in the literature. Therefore, this
paper addresses an important gap in the literature. In this
study, online students exhibited more negative attitudes
toward teamwork than face-to-face students did, verifying
our previous observation in an online course. We
hypothesize that online students perceived that teamwork
does not always contribute to their educational and
professional development; therefore, they do not justify the
additional effort for teamwork. It is a subject of further
research to investigate whether this observation is a result of
perception or an objective fact.



TABLEII
STUDENTS’ PERCEPTION OF TEAMWORK EFFICACY

Face-to-Face Online
Standard Standard p-

Teamwork Self-Efficacy (Cronbach’s &) Mean = Deviation | Mean | Deviation @ value
Goal Setting (0.786) 3.27 | 0.557 335 0575 0.206
Performance Evaluation (0.748) 329  0.522 332 0581 0.732
Team Forming (0.875) 3.17 0537 3.17 | 0.625 0.920
Team Coordination (N/A) 3.11 0.706 312 0.785 0.854
Communications (0.869) 3.25 | 0.499 3.27 | 0.565 0.728
Conflict Resolution (0.856) 3.15  0.550 3.15 | 0.649 0.981
Problem Solving (0.856) 321 0584 321 | 0.667 0.995
Virtual Teamwork Self-Efficacy
15. Communicating effectively with other team members using the available online technologies 3.27  0.727 3.42  0.656 0.074
16. Communicating effectively online with your team members without observing their social cues and 3.14  0.750 320 0.705 0.452
body language
17. Resolving conflict through online communication 3.03 0.778 321  0.708 0.042
18. Developing team goals using the online technologies 323  0.706 331  0.702 0.328
19. Devising a team time plan that considers geographical time differences 314  0.734 320 0.730 0.461
20. Encouraging team participation using the offered online communication technologies 3.19 0.709 3.30 0.660 0.163
21. Providing, seeking, and accepting feedback well through communicating with the online technologies 3.18 0.718 331  0.634 0.104
22. Participating in an online team discussion, such as discussion boards and online forums 3.16 = 0.698 3.35 | 0.643 0.020
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