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Abstract 
The evolution of technological growth and the globalized nature of today’s world makes virtual 
teamwork as one of the building blocks of a successful organization. As a consequence, it rationale 
the importance of developing virtual teamwork in the higher education arena because it has been 
considered that future graduates are prepared through their higher education for their foreseeable 
professional life. Therefore, this paper presents a systematic review on developing virtual teamwork in 
the context of higher education in order to systematically synthesis and determine what is already 
know according to the state-of-the-knowledge and find out the gaps that need to focus in the academic 
domain. More specifically, this paper will present a state-of-the-art on the effective virtual teamwork 
development in the domain of education, higher education, or university-level education. The Web of 
Science database has been considered for carrying out this systematic review which is one of the 
most used and popular databases for conducting research on a particular field of interests. The 
findings of the reviewed literature show the necessity or importance of integrating virtual teamwork in 
higher education as well as discusses individual factor and leadership effects on the performance or 
effectiveness of virtual teamwork. However, there are not any studies that researched the 
development of effective virtual teamwork in higher education. The systematic literature review on this 
research subject, therefore, is the primary objective of this research work. 
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1 INTRODUCTION 
In today’s globalized world, virtual teams or teamwork is considered as one of the building block of a 
successful organization [1]. Because it can provide many benefits to employers as well as employees 
such as employees can balance their job and life more efficiently which improves their job satisfaction, 
whereas employers have the opportunity to involve experts in a virtual team from all over the world 
depending on their needs [2]. As a consequence, a growing number of employers are implementing 
this aspects in their business organization, or planning to implement in foreseeable future [3, 4]. Thus, 
employers in their recruitment process give emphasize on teamwork skills and the importance of 
developing virtual teamwork skills for particular career success [5]. Moreover, teamwork is also 
considered as one of the most demanding skills in the job recruitments, especially in the graduate’s 
jobs recruitment process [6]. Therefore, these scenarios have rationale the importance of developing 
and including virtual teamwork activity in a learning environment, especially in Higher Education (HE) 
or university-level education so that graduates can have enough knowledge and practice on virtual 
teamwork activity before going to their occupational field and can avail early success. 

By considering these facts, this research work aims to perform a systematic literature review on virtual 
teamwork in HE to find the research gaps according to the state-of-the-knowledge. We limited our 
review on education domain specifically because of the interest and scope of the research subject. 
After the compilation of the articles through a systematic review, we did not find any research study 
which performed a similar study. However, some articles discussed only about the necessity or 
importance of integrating virtual teamwork in HE (e.g. [7]), whereas, some discussed only about the 
individual factor of developing virtual teamwork (e.g. [8, 9, 10], and some papers discussed only the 
leadership effects or leadership styles in virtual teamwork (e.g. [11, 12]). That’s why we have 
convinced to perform this systematic review on this subject. 

The rest of the paper is structured as follows. Section 2 describes the overview of the systematic 
review process. Section 3 describes the methodology applied in this paper to perform a systematic 
review. Section 4 presents the analysis of the selected articles of the systematic review. Finally, 
section 5 concludes the paper. 

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
0873



2 THE SYSTEMATIC REVIEW 
A systematic review is a standard for summarizing and synthesizing the information from the existing 
literary works. The purpose of the systematic review is to “comprehensively locate and synthesize 
research that bears on a particular question, using organized, transparent, and replicable procedures 
at each step in the process” [13]. Usually, to conduct a systematic review is very common to any 
research area before jumping into the original research work and it is basically initiated by the 
researcher who is going to do a research on a particular field and who needs to summarize the 
existing information according to the state-of-the-knowledge of the research topic and finds the 
research gaps if any and outlines areas for further research. A quality review paper can input 
significant benefits to the research area. But prior to conducting a systematic review, a researcher 
needs to ensure the necessity of reviewing literature. Palmatier et al. mentioned three standards for a 
producing sufficient contribution from a systematic review [14]: (a) The domain of the research subject 
has to be well suited for conducting a systematic review such that sufficient information already exists 
to contribute a valuable synthesis form that, (b) The systematic review needs to be consists of a set of 
related literature, suitable analysis techniques, in-depth literature coverage, and a convincing writing 
technique, and (c) The systematic review contains a significant amount of new insights into the 
research subject. 

A well-structured or organized review process can help to get the significant benefits from the 
systematic review paper. Littell et al. outlined six steps for conducting a systematic review: topic 
formulation, study design, sampling, data collection, data analysis, and reporting [13]. Also, Oates 
organized the review process into six steps: search, acquisition, evaluation, reading, critical 
evaluation, and critical review [15] which are also compatible with the review process proposed by 
Tranfield et al. in Ref. [16]. Besides, there are many more different guidelines for the systematic 
review process, for example, [17], [18], and [19] are few references of among them for the systematic 
review process. The existing guidelines of the systematic review process have different suggestions 
and have a different ordering of steps/phases. However, the review process we have considered for 
conducting our systematic review can be summarized in the following 4 steps: (a) Identification of 
resources for performing the searches on the research subject. For example, identification of 
database, or identification of a range of the period for conducting the search, (b) Identification of 
search queries for conducting the search in the database based on the interest of the research study. 
In this step, all the possible alternatives need to be considered to cover the scopes of the research, (c) 
Selection of the articles based on the interest of the research subject and discard those articles which 
are not relevant and which are covering residual subjects, and (d) Analysis of the selected articles in 
various way to synthesize the review. For example, analysis of the keywords from the titles and 
abstracts of the articles. The details of the systematic review that is how it is carried out and how we 
analyzed the results are presented in section 3 (Methodology) and section 4 (Analysis of the Results) 
in an organized way. 

3 METHODOLOGY 
This section contains how the systematic review has been performed in our research study and what 
are the search queries are used to search the relevant articles from the Web of Science database. 
The detail description of the methodology of the paper is presented in the following subsection of this 
section. 

3.1 Initial Setup of the Systematic Review 
In this subsection of the methodology, the initial setup of the systematic review is presented to show 
the details about how the search activity is carried out in the database. That is, a details description of 
the review protocol we followed to conduct this systematic review is described in this subsection. A 
well-defined review protocol is necessary for a systematic review because it can reduce the possibility 
of researcher bias [20]. Firstly, to select the resource database for performing the search activity, and 
in this regards, we have chosen the Web of Science data because this is one of the most widely used 
and accepted databases in research, especially in the field of educational research. Not only that, it 
contains top-ranked journals and conferences which ensures the quality of the available resources. 
Secondly, to define the search query for conducting the search in the database. All the possible 
alternatives need to be considered in defining search queries. Because it reduces the possibility of 
missing any relevant articles and increases the chance of covering most articles of the research 
subject. The details description of how the search queries are defined is presented in the following 
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subsection. Thirdly, to set out the inclusion and exclusion criteria to select the articles. In this 
systematic review, the articles publication period is ranged from 1998 to 2018. However, 1998 is not 
set intentionally by the authors as a lower bound while performing the search. It is produced 
systematically in the Web of Science database while we search for the articles based on the interest of 
the research study. Finally, to check out the search results for the selection of relevant articles only. 
That means, to read out all the titles and abstracts of the results for selecting the list of relevant 
articles, and discards those which are not relevant and those covering residual subjects. 

3.2 Search Queries for the Systematic Review 
The searching is carried out by using the “Title” criteria in the Web of Science database. That means 
the keywords in the search query had to be present in the title of the literature. We did not include the 
“Topic” criteria in the Web of Science database to avoid irrelevant and duplicate articles. Also, we use 
the wildcard * (asterisk) with search keywords to include the different variations of the keywords 
because they produce quality search result and also reduce the chance of missing relevant articles. 
For example, to search the keyword team, we can use different variations of the team such as teams, 
teaming, or teamwork by only using the team* in a search query. As this research is about to study 
effective virtual teamwork development in HE, we initially tried to use “(virtual team* AND higher 
education)” search query to find the relevant literature which produced 8 articles only. So, we decide 
to consider education, university, and learning keywords to include in the search query because many 
authors might only use education or university or learning in the title of their articles and those articles 
might also be relevant for this research study. So, the search query “(virtual team* AND universit*)” 
found 4 article, the search query “(virtual team* AND learn*)” found 79 articles of which excluding 
duplicates from the previous search results 77 is counted, and the search query “(virtual team* AND 
education*)” found 32 articles of which excluding duplicates from the previous search results 20 are 
counted. 

This research focuses specifically on the HE or university level education only to study the 
development of virtual teamwork because our main purpose is to find the research gap in the area 
such as how to make virtual teamwork effective, or how to conduct virtual teamwork successfully, or 
what factors affect the effectiveness of virtual teamwork, or what factors foster the performance and 
success of virtual teamwork in HE. This is particularly important because the graduates form HE is 
going to exercise virtual teamwork activity in their professional life and nowadays in the globalized 
environment and nature of the business made virtual teamwork is one of the most demanding skills to 
the employer. So, we stick to our search in the education domain only to conduct the systematic 
review on the topic, i.e. effective virtual teamwork development in HE. Besides, we also considered 
other keywords for searching in the Web of Science database like development (develop*), 
effectiveness (effective*), performance (performance*), and success (success*) along with the 
keywords in our four search queries but we did not find any new relevant articles to be included in our 
search results. This is because all of them are already found with our four search queries. So, we 
believe, we have covered all the relevant articles with these four search queries to conduct the 
systematic review in this research work.  

Table 1. Number of articles in different languages by the search query. 

Languages Number of Articles % of Total Articles (109) 

English 107 98.165 % 

Portuguese 1 0.917 % 

Spanish 1 0.917 % 

Total 109 100% 
Source: Web of Science database (2018) 

So, after combining the four search queries we have found 109 articles of which only 2 articles are 
from different languages that mean only 1.835% of total articles whereas English articles are 98.165 % 
of total articles (see table 1). So, we believe excluding only these 2 article does not hamper the quality 
of this systematic review. Among the 107 articles (we considered only English articles in this research 
work), most of them are found from “((virtual team*) AND (learn*))” search query, i.e. 71% of the total 
articles which is understandable because in comparing to the other search queries this one is more 
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wide to include most of the article. Whereas, the next search query which produced the most article 
(18%) is “((virtual team*) AND (education*))”. The other two search queries, “((virtual team*) AND 
(higher education))” and “((virtual team*) AND (universit*))” produced less number of articles i.e. 7% 
and 4% of the total articles respectively which is also understandable because these two are more 
specific than the others in terms of the interest of the topic. The results of these statistics are 
presented in Fig. 1. 

 
Figure 1: Number of articles by the search queries  

Source: Web of Science database (2018) 

Finally, the search results included in total 107 articles from the four search queries of which 68 
articles have been selected after excluding duplicates and articles which are not related to the interest 
of the topic. Table 2 listed the search queries, search results, and the number of articles selected for 
systematically reviewing and studying the research topic of this paper. In the time of searching carried 
out and after the searching completed, we have read out all the abstracts of the selected articles but 
did not find any article which specifically concentrate on the main subject area of this research study 
i.e. development of effective virtual teamwork in HE so that graduates could gain a good knowledge of 
virtual teamwork skills before going to their professional life. 

Table 2. Search results by the search queries. 

Search Queries Search Results Articles Selected 

((virtual team*) AND (higher education)) 8 6 

((virtual team*) AND (universit*)) 4 4 

((virtual team*) AND (learn*)) 76 46 

((virtual team*) AND (education*)) 19 12 

Total 107 68 
Source: Web of Science database (2018) 

4 ANALYSIS OF THE RESULTS 
This section contains the analysis of the selected articles by the search queries in the Web of Science 
database. We conducted the search in 2018 and elaborated the results based on the information of 
the Web of Science database. 

4.1 Analysis of Publication Year of the Selected Articles 
The study topic of this research found in the literature regularly form 2008 and the growth of 
publications is also significant. The interest on the subject of study has an increasing trend over the 
years as shown in Fig. 2 which also reflected in the number of publications in the last decade, i.e. 
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85.29% of the selected articles. The point to be noted that the lower bound of the publication years in 
Fig. 2 is not set by the authors intentionally. In the selected article list from the Web of Science 
database, the publication year 1998 is found as a lower bound in the search result. 

 
Figure 2: Number of articles by the year of publication of the selected articles 

Source: Web of Science database (2018) 

4.2 Analysis of Geographic Area of the Selected Articles 
The analysis of the geographic area of the selected articles is presented in table 3. The subject area of 
the study is mostly published and studied in the USA region which is 36.77% of the total articles. It is 
understandable because of the selection of only English language based publication and the long 
tradition of doing research in this particular area of the study. This particular area of research is 
geographically scattered in main regions of all over the world. European countries such as Spain, 
England, France, and the Netherlands have 23.53% of all the selected articles and Asian countries 
such as China and Taiwan have 13.24% of all the selected articles. In table 3, the “others” category 
includes the countries which have 2 or less number of publications. It includes 22.06% of all the 
selected articles. So, it is shown that this type of research study has gained reasonable attention in 
almost all over the countries in the world. 

Table 3: Number of articles by geographic area 

Country Number of Articles 

USA 25 

Spain 6 

China 5 

England 4 

Taiwan 4 

Australia 3 

France 3 

Netherlands 3 

Others 15 

Total 68 
Source: Web of Science database (2018) 
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4.3 Analysis of Research Area of the Selected Articles 
The additional classification has been presented in this subsection based on the research areas in the 
Web of Science database to classify the subject of the study. This will helps to identify the focused 
areas of research for this research study and get an overall idea about the scope of the study. This 
classification can determine which research areas are more close to the subject of the study about 
effective virtual teamwork development in HE. Table 4 shows the number of articles in different 
research areas. It is needed to be mentioned that a single article can belong to more than one 
category of research areas, and hence the sum of total articles here in table 4 (i.e. 93) is more than 
the total number of selected articles (i.e. 68). The analysis of the table 4 shows that most of the 
articles are in the research area of “Education & Educational Research” (i.e. 52.94% of the total 
articles) which is very logical in this context as the subject of the study mostly belongs to the education 
domain. Besides, this type of study is also very close to the research areas of “Computer Science”, 
“Engineering”, and “Communication” because of its technical aspects. For example, the virtual term 
belongs to “Computer Science” and “Engineering” and as the medium of communication in terms of 
virtual teamwork is conducted through virtual environment it also belongs to a “Communication” 
research area. As a result, in this analysis of the study, 45.59% of that total number of articles are 
falling in these three categories (i.e. Computer Science, Engineering, and Communication) of research 
areas. Whereas, virtual teamwork is practically applied and exercised professionally in a Business 
organization. That’s why this scenario is also reflected in table 4, that is 14.71% of total articles are 
falls in the category of “Business Economics” research area. In table 4, the “others” category includes 
the research areas which have 2 or less number of publications. It includes 16.18% of all the selected 
articles. So, it is shown that this type of research study has gained reasonable attention in many areas 
of research which is also understandable because virtual teamwork is a popular and demanding 
activity in today’s globalized world  

Table 4: Number of articles by research areas 

Research Areas Number of Articles % of Total Articles 

Education & Educational Research 36 52.94 

Computer Science 12 17.65 

Engineering 11 16.18 

Business Economics 10 14.71 

Communication 8 11.77 

Psychology 5 7.35 

Others 11 16.18 

Total 93 100 
Source: Web of Science database (2018) 

4.4 Analysis of General Category of the Selected Articles 
This subsection describes the analysis of the selected articles in terms of general categories of the 
Web of Science database while searching facilitated. This type of analysis is particularly important to 
determine the general category of the research subject. At the same time, it can help to compare and 
to see the relationship with the analysis based on the “research areas” performed in the previous 
subsection. Table 5 shows the classification of the selected articles based on the general categories 
where 80.88% of the total articles are falling in the category of Social Science, and 63.24% of the total 
articles are falling in the categories of Technology and Science Technology together which is rationale 
with the subject of the study. Besides, these statistics show that it has a close relationship with the 
classification based on the “research areas” performed in the previous subsection. That is, the most 
common research areas were “Education & Educational Research” (i.e. 52.94% of the total articles) 
and the combination of “Computer Science”, “Engineering”, and “Communication” research areas (i.e. 
45.59% of the total articles) which is understandably reflected by the analysis based on general 
categories in table 5 where most of the articles fall in the categories of “Social Science” and the 
combination of “Technology”, and “Science Technology” categories. That means both analyses 
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(classification by research areas and general categories) are closely related in terms of the subject of 
this research study. Moreover, in table 5, the “others” category includes the general categories which 
have 2 or less number of articles. It includes 13.24% of all the selected articles. It is also needed to be 
mentioned that a single article can be categorized into more than one category, and hence the sum of 
total articles here in table 5 (i.e. 107 articles) is more than the total selected articles (i.e. 68). 

Table 5: Number of articles by general categories 

General Categories Number of Articles % of Total Articles 

Social Science 55 80.88 

Science Technology 23 33.82 

Technology 20 29.41 

Others 9 13.24 

Total 107 100 
Source: Web of Science database (2018) 

4.5 Analysis of Keywords in Titles of the Selected Articles 
The analysis of the keywords found in the titles of the selected articles has been discussed in this 
subsection. In total, we have counted 815 single-word keywords from the titles of the articles of which 
11 individual keywords are selected according to the interest of the research subject. The table 6 listed 
out these keywords along with their corresponding frequencies (i.e. the number of occurrences in the 
titles) and percentage of occurrences. The most of a number of keywords found are team* and virtual 
which is understandable in terms of the research subject and they have total 56.60% frequency rate in 
comparison to others. Whereas, based on the domain of the research topic such as learning, 
education, higher (education), university*, and online we have found 32.45% of occurrence rate in the 
titles of the articles. Lastly, 7.92% of occurrence rate is found from effect*, develop*, and performance 
keywords which are very specific to the subject area of the research (e.g. effective virtual teamwork 
development, or performance of virtual teamwork). The analysis stated in table 6 is understandable 
and reflective according to the research subject of the study and the searches conducted in the Web 
of Science database. 

Table 6: Keywords frequency from the titles of the articles 

Keywords Frequency Percentage 
team* 77 29.06 

virtual 73 27.55 
learning 49 18.49 

education 21 7.92 
performance 8 3.02 

global 8 3.02 

effect* 7 2.64 
higher 6 2.26 

develop* 6 2.26 
online 6 2.26 

universit* 4 1.51 
Total 265 100% 

Source: Web of Science database (2018) 
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4.6 Analysis of Keywords in Abstracts of the Selected Articles 
An analysis of all the abstracts of the selected articles is presented here based on the keywords and 
their corresponding frequency (number of occurrences). We have counted keywords found in the 
abstracts of the selected articles and presented in table 7 by ordering from higher to lower frequency. 
The total number of keywords is 9169 found in the abstracts of the selected articles. 

In table 7, we have listed the keywords which are related to the subject of the study and have 
frequency 4 or higher and in total 20 keywords are finally selected which have 469 occurrences 
altogether in the abstracts of the articles. As expected, the virtual team* keyword has the highest 
number of frequency rate (i.e. 23.88% occurrence). Besides, other keywords related to virtual such as 
virtual learning, virtual learning team*, global virtual team*, virtual leader*, and virtual team leader* 
also have a good number of occurrence in the abstracts of the articles and all together they have 
17.48% frequency rate. As the research is specifically on the education domain so we have also listed 
keywords like education, higher education, university*, elearning/e-learning, and online learning and 
these keywords together have 14.29% frequency rate. Moreover, some specific keywords are also 
listed such as performance, satisfaction, success*, effect*, and team* effectiveness to highlights the 
research subject more specifically in terms of virtual teamwork’s performance, or satisfaction, or 
success, or effectiveness and these keywords have total 15.35% frequency rate. The analysis 
presented in table 7 is understandable because these are determined based on the specific keywords 
related to the interest of the study and while performing the search in the Web of Science database. 
However, there are other keywords with importance left out to be analyzed in depth in future research. 

Table 7: Keywords frequency from the abstracts of the articles 

Keywords Frequency Percentage 

virtual team* 112 23.88 

learning 65 13.86 

develop* 43 9.17 

virtual learning 32 6.82 

education 26 5.54 

effective* 25 5.33 

univerit* 24 5.12 

team*learning 21 4.48 

ICT 21 4.48 

virtual learning team* 20 4.26 

performance 20 4.26 

success* 11 2.35 

satisfaction 10 2.13 

higher education 6 1.28 

global virtual team* 6 1.28 

team* effectiveness 6 1.28 

elearning/e-learning 6 1.28 

online learning 5 1.07 

virtual leader* 5 1.07 

virtual team leader* 5 1.07 

Total 469 100% 
Source: Web of Science database (2018) 
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The keywords presented in table 7 can also be classified or clustered based on the interest of our 
research subject to highlight them in a more organized way. Table 8 shows that classification into four 
categories “research topics”, “specific characteristics” of the research topics, “research domain”, and 
“others”. The “Others” category includes the ICT which is in general related to the interest of the 
research subject because of the technical nature (such as virtual environment, online, electronic, etc.) 
of the research study. 

Table 8: Categorization of the Keywords found in the abstracts of the articles. 

Research Topics Specific Characteristics Research Domain Others 

virtual team* 
virtual learning team* 

virtual leader* 
virtual team leader* 
global virtual team* 

team*learning 

develop* 
effective* 

performance 
success* 

satisfaction 
team* effectiveness 

education 
higher education 

universit* 
elearning/e-learning 

online learning 
learning 

ICT 

5 CONCLUSIONS 
The systematic review of effective virtual teamwork in HE has been presented in this paper. The 
analysis of the review has shown the necessity and importance of exploring this subject more to 
develop a generalized solution for developing effective virtual teamwork in HE so that graduates can 
get the knowledge, skills, and ability about virtual teamwork. More specifically, how virtual teamwork 
can be effective, or what factors improve the performance or foster the success of virtual teamwork. 
Because the systematic review is not found in any study which particularly researched on developing 
virtual teamwork effectively in HE. For example, in Ref. [7], the authors highlight the necessity of 
integrating virtual teaming in university and shown that it can improve the soft skills and technical 
proficiency. Also, Pane et al. presented the role of instant messaging for developing virtual teamwork 
in university-level education [21]. However, none of these articles proposed a generalized solution 
about how to develop virtual teamwork in HE effectively so that graduates can be benefitted from that 
early in their career or professional life. 

Some articles in this review only discussed individual factors and their effect on virtual teamwork. For 
example, Topchyan confirmed that social presence relates to knowledge sharing in virtual teamwork 
[8]. Whereas, Laifa et al. discussed the effects of trust in a virtual team while conflicts occur [9]. 
Another article by Coronas et al. focused only on the critical factors of creative performance in virtual 
teamwork [10]. On the other hand, some papers discussed only the effects of leadership in virtual 
teamwork. For example, Chang and Lee discussed the leadership styles in virtual teams [11]. 
Whereas, Chen et al. discussed diversified leadership roles and their effects on the virtual teamwork 
[12]. So, none of the articles in the review we found which discussed explicitly and completely about 
the interest of the research subject. That’s why, through this systematic review, our main purpose was 
to justify the importance and necessity of exploring this research subject in the area of education 
domain because of its applicability and competency in the academic and professional world. Because 
we believe graduates are prepared through their HE for the professional world. But the research about 
developing effective virtual teamwork in HE is still largely unexplored. The systematic literature review 
on this research subject, therefore, was the objective of our research work. 
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