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Abstract. E-Learning systems are receiving ever increasing attention in,
academia, businesses as well as in public administrations. Managers and
employee who need efficient forms of training as well as learning flow within the
organization, do not have to gather in a place at the same time, or to travel far
away for attending courses. Contemporary affordances of e-learning systems
allow them to perform different jobs or tasks for training courses according to
their own scheduling, as well as collaborate and share knowledge and
experiences that results rich learning flow within the organization. The purpose
of this article is to provide a systematic review of empirical studies in the
intersection of e-learning and organizational learning in order to summarize the
current findings and guide future research. Forty peer-reviewed articles were
collected from a systematic literature search and analyzed based on a
categorization of their main elements. This survey identifies five major directions
Technology-Enhanced Organizational learning has been focused during the last
decade. Future research should leverage on big data produced from the platforms
and investigate how the incorporation of advanced learning technologies (e.g.,
learning analytics, personalized learning) can help increasing organizational
value.

Keywords: Organizational Learning, E-learning, Literature Review, Learning
Environments.

1 Introduction

E-Learning covers the integration of Information and Communication Technology
(ICT) in environments with the main goal to foster learning [1]. The term E-Learning
is often used interchangeably with the term Technology-Enhanced Learning (TEL), to
portray several modes of such environments (i.e., online, virtual learning environments
etc.). The digitalization of resources and processes enables flexible ways to foster
learning across the different sections and personnel inside an organization. Learning
has long been associated in the past with formal or informal education and training.
However organizational learning is much more than that. It can be defined as “the
process of improving actions through better knowledge and understanding” [2].



Organizational learning is extremely important in an organization, since it is associated
with the process of creating value from an organizations’ intangible assets; it combines
notions from several different domains, such as organizational behavior, human
resource management, artificial intelligence and information technology [3].

In this work, we define Technology-Enhanced Organizational Learning (TEOL) as
“the utilization of digital technologies to enhance the process of improving actions
through better knowledge and understanding in an organization”. During the last years,
there is a significant body of research focusing in the intersection of TEL and
organizational learning (i.e., TEOL) [4, 9, 10]. However, there is systematic work that
summarizes and conceptualizes the results in order to reinforce the swift of enterprises
that want to move from information-based to knowledge-based enterprises [3]. Thus,
the study addresses the following research questions:

e What is the current status of Technology-Enhanced Organizational Learning
research, seen through the lens of areas of implementation (e.g., industries, public
sector), technologies used, and methodologies (e.g., types of data and data analysis
techniques employed)?

Our motivation for this work is based on the emerging developments in the area of
learning technologies, creating momentum for their adoption in organizations. The
purpose of this paper is to provide a review of research on the Technology-Enhanced
Organizational Learning research in order to summarize the findings and guide future
studies. This study can provide a springboard for other scholars and practitioners,
especially in the area of knowledge-based enterprises, to examine TEL approaches by
taking into consideration the prior and ongoing research efforts.

The rest of the paper is organized as follows. In the next section we present the
related background work; the third section describes the methodology used for the
literature review describing how the studies were selected and analyzed. The fourth
section presents the research findings derived from the data analysis based on the
specific areas of focus. Finally, in the last section, the authors discuss the results and
mak suggestions for future work.

2 Background

Switching from the information-based enterprise to the knowledge-based enterprise is
a major challenge for today's companies [3]. Uni-directional learning flows, such as
formal and informal training, is surely important but not sufficient to cover the needs
enterprises face [4]. To uphold enterprises’ competitiveness, enterprise staff have to
operate in highly intense information and knowledge-oriented environments.
Traditional learning approaches fail to substantiate learning flow on the basis of daily
evidence and experience. Thus, novel, ubiquitous and flexible learning mechanisms are
needed, placing the human (e.g., employees, managers, civil servants etc.) at the center
of the information and learning flow and bridging traditional learning with experiential,
social and smart learning.



Organizations consider the lack of skills and competences as being the major
knowledge-related factors hampering innovation today [3]. Thus, the implementation
of solutions supporting informal, everyday and work training (e.g., social learning,
VR/AR solutions etc.) in order to develop individual staff competences as well to
upgrade the competence affordances at the organization level.

TEOL has been delivered primarily in the form of web-based learning [3]. More
recently, the TEL tools portfolio is rapidly expanding to make more efficient joint use
of novel learning concepts, methodologies and technological enablers to achieve more
direct, effective and lasting learning impact. Employing virtual learning environments,
mobile-learning solutions and AR/VR technologies and head-mounted displays so
trainees are empowered to follow their own training pace, learning topics and
assessment tests that fit their needs [6, 34, 35]. The spread of use of social networking
tools has also brought attention to the contribution of social and collaborative learning
[17, 38].

Contemporary learning systems supporting adaptive, personalized and collaborative
learning, expand the toolset available in TEOL and contribute to the adoption,
efficiency and general prospects of the introduction of TEL in the organization [19].
During the last years, TEOL has put particular emphasis in the form of sharing internal
and external to the enterprise knowledge, with systems that leverage collaborative
learning and social learning functionalities [25, 32]. This is the essence of Computer
Supported Collaborative Learning (CSCL), CSCL literature has developed a
framework that combines individual learning, organizational learning and collaborative
learning, facilitated by establishing adequate learning flows and emerges effective
learning in an enterprise learning [5], in Fig. 1.

Individual
Learning

Knowledge
Flows

ollaborative
Learning

Organizational
Learning

Fig. 1. Representation of the combination of enterprise learning and knowledge flows (adapted
from [5]).

Establishing efficient knowledge and learning flows is a prime target for future data-
driven enterprises [3]. Considering the involved knowledge, the human resources and
their required skills in an enterprise, a clear need for continuous, flexible and efficient
learning exists. This can be achieved by contemporary learning systems and practices,
that provide high adoption, smooth usage, high satisfaction and alignments with the



current practices of the enterprise. Since, the required competences in an enterprise are
evolving over time, the development of competence models needs to be agile and
leverage on state-of-the art technologies that align with organization’s processes and
models. Therefore, with this paper we attempt to provide a review of the TEOL research
in order to summarize the findings and guide the development of organizational
learning in future enterprises as well as future studies.

3 Methodology

To answer the research questions, the authors decided to conduct a systematic review
of the literature by following transparent procedure adopted in the field of information
systems and software engineering in order to minimize potential researcher biases and
support reproducibility [7].

3.1  Articles collection

Several procedures were followed to ensure high quality review of the literature of
TEOL. A comprehensive search of peer-reviewed articles was conducted through
February 2019, (short papers, posters, dissertations and reports were excluded), based
on a relatively inclusive range of key terms: "organizational learning™ "elearning”,
"organizational learning” "e-learning"”, "organisational learning" "elearning” and
"organisational learning" "e-learning". The term “clearning” (also written as e-learning)
was selected, since it’s an umbrella term that always captures articles that use different
terminology (e.g., learning technology, educational technology, technology enhanced
learning). Publications were selected from 2010 onwards, since after 2010 we saw
tremendous advancements (e.g., MOOCs, learning analytics, personalized learning) in
the area of learning technologies. A wide variety of databases were searched, including
the SpringerLink, Wiley, ACM Digital Library, IEEE Xplore, Science Direct, SAGE,
ERIC, AIS eLibrary and Taylor & Francis. The search process uncovered 2.347 peer-
reviewed articles.

3.2 Inclusion and exclusion criteria

The selection phase determines the overall validity of the literature review, and thus
it’s important to define specific inclusion and exclusion criteria. As Dybé and Dingsgyr
[8] specified, the quality criteria needs to cover three main issues (i.e. rigour, credibility,
and relevance) that needs to be considered when evaluating the quality of the selected
studies. We applied eight quality criteria informed by the proposed Critical Appraisal
Skills Programme (CASP) and related works [8]. You can see those criteria in Table 1.

Table 1. Quality Criteria

1. Does the study clearly address the research problem?
2. Isthere a clear statement of the aims of the research?
3. Is there an adequate description of the context in which the research was carried out?




4.  Was the research design appropriate to address the aims of the research?

5. Does the study clearly determine the research methods (subjects, instruments, data
collection, data analysis)?

6. Was the data analysis sufficiently rigorous?

7. Isthere a clear statement of findings?

8. 8. Is the study of value for research or practice?

Therefore, studies were eligible for inclusion if they were focused on TEOL. The
aforementioned criteria were applied in stage 2 and stage 3 of the selection process
(figure 2), when the researcher had to assess the papers based on their titles and
abstracts, and the full papers.

Stage 1 Identify rlelevant . n=2.347

studies

.| Exclude papers based _

Stage 2 on titles and abstracts n=106
Stage 3 Assess quality of full n =40

papers

Fig. 2. Stages of the selection process
3.3 Analysis

Each collected study was analyzed based on the following elements: study design
(e.g., experiment, case study), area (e.g., IT, healthcare), technology (e.g., wiki, social
media), population (e.g., managers, employees), sample size, unit of analysis
(individual, firm), data collections (e.g., surveys, interviews), research method, data
analysis and the main research objective of the study. It is important to highlight, that
the articles were coded based on the reported information, different authors reported
information in different level of granularity (e.g., an online system vs the name of the
system), while in some case the information was missing from the paper. Overall the
authors did their best to code the article as accurately and complete as possible.

4 Findings

In this section, Table 2 presents the detailed results. Analysis of the studies was
performed using non-statistical methods considering the variables reported in Table 2.
This section follows by an analysis and discussion of the categories.



Table 2. Table captions should be placed above the tables.

Stud | Study Area / | Technol | Popul | Sam | Unit of | Data Metho | Analy | Object
y Design Topic | ogy ation ple analysis | Collect. | d sis ives
[91 | Survey ND Web Mixed | 222 | Individ Surv Quant | SEM ItU
[10] | Survey MGM | generic | mg 380 | Individ Surv Quant | Reg Sat
[11] [ Survey Telec generic | empl 128 | Individ Surv Quant | SEM Sat
[12] | Exp Bsn Online stud 143 | Individ Surv Quant | A-VA | Flearn
[13] | Survey IT Online empl 500 | Individ Surv Quant | Reg oV
[14] | Survey Univ. Web stud 832 | Individ Surv Quant | SEM oV
[15] | Exp IT Web empl 24 Individ Surv Quant | Descr | Per
[16] | Exp IT Web empl 24 Individ Surv/Int | Mixed | Descr | Per
[17] | Exp IT Podcast | empl 26 Individ Surv/Int | Mixed | CA Itu
[18] | CaseST | Cons. ABAP empl 12 Session | Int Quall | Descr | Per
[19] | Survey Cons. Web clients | 222 | Individ Surv Quant | SEM ItU
[20] | Survey ND m-learn | mg.em | 342 | Individ Surv Quant | Descr | Usage
[21] | Survey ND collabor | ND 130 | Individ Surv Quant | SEM Per
[22] | Survey Health | KRS empl 800 | Individ Surv Quant | SEM ItU
[23] | CaseST | Public | OERs civil 68 Individ Int/FG Quall | CA Barr.
[24] | Survey Ent generic | empl 317 | Firm Surv Quant | SEM Per
[25] | Exp ND social empl 28 Individ Surv Quant | Descr | Per
[26] | Survey Ent smart mg 120 | Individ Surv Quant | SEM ItU
[27] | Exp Bsn e-portf. | stud 7 Individ Surv Quant | Descr | Flearn
[28] | CaseST | Autom | collabor | empl 3 Firm Int/FG Quall | Descr | Usage
[29] | CaseST | IT collabor | empl 202 | Individ Surv Quant | Reg Per
[30] | CaseST | ND generic | empl 126 | Individ Int Mixed | CA Flearn
[31] | CaseST | ND Wiki res 16 Individ Surv Quant | Descr | Flearn
[32] | Survey Ent social empl 97 Individ Surv Quant | SEM Flearn
[33] | Survey IT Podcast | empl 12 Individ Int Quall | CA ItU
[34] | Survey ND generic | learn 12 Firm Int Quall CA align
[35] | CaseST | IT SL ND 16 Individ Int Quall CA feas
[36] | CaseST | MGM | Web ND 22 Individ Surv/log | Quant | Descr | Usage
[37] | Survey several | smart empl 342 | Individ Surv Quant | SEM ItyU
[38] | Survey ND generic | learn 83 Individ Surv Quant | SEM 1ty
[39] | Survey Telec Online empl 294 | Individ Surv Quant | A-VA | Usage
[40] | Survey IT generic | empl 550 | Individ Surv Quant | Descr | feas
[41] | CaseST | Health | Web empl 40 Individ log Quant | Descr | Usage
[42] | CaseST | ND generic | empl 15 Individ Int Quall | CA Usage
[43] | Survey Electr. | generic | empl 379 | Individ Surv Quant | SEM Flearn
[44] | Survey ND generic | empl 120 | firm Surv Quant | SEM Benef
[45] | Exp IT Web empl 24 Individ Surv/Int | Mixed | Descr | Per
[46] | Survey Telec generic | ND 297 | Individ Surv Quant | SEM Sat
[47] | Survey ND Web civil 439 | Individ Surv Quant | SEM ItU
[48] | CaseST | IT generic | empl 93 Individ Surv Quant | SNA Flearn

Survey, Survey study; Exp,- Experiment; CaseSt, Case Study; ND, Non-Defined; MGM, Management; Telec,
Telecommunication; Bsn, Business; Univ, University; Cons., Consulting; Public, Public Sector; Ent., Enterprise; Web, Web -
based; KRS, knowledge repository system; OERs, Open Educational Resources; SL, Second Life, mg, Managers; empl,
employees; stud, students; res, Researchers; learn, learning specialists; Indiv., Individual; Surv, Surveys; Int, Interviews;
FG, Focus Groups; Log, Log files; Reg, Regression Analysis; Descr, Descriptive Statistics; A-VA, Analysis of
variances/covariance; CA, Content Analysis; ItU, Intention to Use; Sat, Satosfaction; OV, Organizational Value; Per,
Performance; Flearn, foster learning; Benef, Benefits; align, alignment; feas, feasibility; Barr, Barriers




4.1  Sample size and population involved

The categories related to the sample of the articles, include the number of participants
in each study (size), their background (e.g., managers, employees) and the area/topic
the study was conducted. The majority of the studies involve employees (24), with few
studies involve managers (3), civil servants (2), learning specialists (2), clients and
researchers. Regarding the sample size, approximately half of the studies (19) have
been conducted with less than 100 participants, few (9) can be considered large scale
studies (more than 300 participants) and few (8) can be considered small scale (less
than 20 participants). When it comes to the area/topic the study was conducted, most
of the studies (9) were conducted in the context of the IT industry, but also having a
good coverage of other important areas (i.e., healthcare, telecommunications, business,
public sector). Interestingly, there are several studies that either didn’t define the area
or they were implemented in a generic context (e.g., participants from different sections
or companies).

4.2 Research methods

When assessing the status of research of an area, one of the most important aspects is
the methodology used. By “method” in table 1, we refer to the distinction among
quantitative, qualitative, and mixed research. In addition to the method, in our
categorization protocol we also “study design”, referring to the distinction among
survey study (i.e., gathers data by asking a group of participants), experiment (i.e.,
creation of situations to record beneficial data) and case study (i.e., closely studies a
group of individuals).

Based on this categorization, we can see from Table 2 that the majority of the papers
are quantitative (29) and qualitative (7) with few studies (4) utilizing mixed methods.
Regarding the study design, most of the studies were survey studies (22), 11 were the
case studies and fewer were experiments (7). The unit of analysis in most of the studies
was the individual participant (35), with fewer studies having the firm as the unit of
analysis and one study the training session. Regarding the measures used on the studies,
most of them utilized surveys (32), followed from interviews (11), with few studies
using field notes from focus groups (2) and log files from the systems (2). We only had
6 studies were the researchers used different measures to triangulate or extend their
findings. The majority of the articles used Structural Equation Modeling (SEM) (15) to
analyze their data, with 11 studies employing descriptive statistics, 7 content analysis,
5 regression analysis or analyses of variances/covariance and 1 study using social
network analysis (SNA).

4.3  Technologies

Concerning the technology used, most of the studies (12) didn’t study a specific system,
but they referred in their investigation to a generic e-learning or technological solution.
Several studies (8) named web-based learning environment, without describing the
functionalities of identifying the system. The rest of the studies focused on online



learning environment (3), collaborative learning systems (3), social learning systems
(2), smart learning systems (2), podcasting (2) and the rest of the studies used a specific
system (e.g., a wiki, mobile learning system, ABAP, e-portfolios, second life).

4.4  Research objectives

Concerning the research objectives of the studies, we can separate them in six main
categories. The first category focuses intention of the employees to use the technology
(9), the second focuses in the performance of the employees (8), the third focuses in the
value/outcome of the organization (2), the fourth focuses in the actual usage of the
system (6), the fifth in employees satisfaction (3) and the sixth in the ability of the
proposed system to foster learning (7). In addition to the six aforementioned categories,
we also saw studies focusing in potential barriers for TEOL in the organization [23],
the various benefits associated with the successful implementation of TEOL [44], the
feasibility [35, 40] and the alignment of the proposed innovation with the other
processes and systems in the organization [34].

5 Discussion and Conclusion

After reviewing the 40 identified articles in the area of TEOL, we can agree on the
importance of the affordances offered from different e-learning technologies, as well
as, the importance of the relationship between TEOL and employees satisfaction and
performance, and benefits associated with organizational value and outcome. TEOL
provides employees, managers and even clients opportunities to learn in a more
differentiated manner, compared to the formal learning form. However, how the
organization adopts these capabilities and leverages on them to achieve its goals is a
complex and challenging procedure.

Several studies [7, 22, 26] focused on the positive effect of perceived managerial
support, perceived usefulness, perceived ease of use and other Technology Acceptance
(TAM) related constructs of the e-learning system in supporting all the three levels of
learning (i.e., individual, collaborative and organizational). Another interesting
dimension highlighted from many studies [12, 21, 31] is the role of socialization in the
adoption and usage of the e-learning system. Building connections and creating a
shared learning space in the e-learning system is critical [12]. This is consistent with
the expectancy-theoretical explanation of the social context impacts on employees
motivation to participate in learning [7, 26].

Organizational learning literature suggests that e-learning may be more appropriate
for the acquisition of certain types of knowledge than others (e.g. procedural vs.
declarative, or hard-skills vs. soft-skills), however there is no empirical evidence for
that [12]. However, the literature highlights the importance of integrating
organizational, individual, and social perspectives [25] in TEOL. In addition, for the
development TEOL approach, the organization needs to consider the alignment of
individual learning needs, organizational objectives, and social networking [25]. To
achieve this, it is advisable for the organization to define the expected objectives and



technologies that have the capacity to support them, and enrich them with self-directed
and socially constructed learning practice in the organization [25].

5.1  Status of TEOL research

The current review suggests that, while the efficient implementation of TEOL entails
certain challenges, there is also a great potential for employees’ performance and
organizational outcome and value overall. There are also opportunities for improving
organizations learning flow that might not be feasible for formal learning and training.
Overall the research conducted during the last decade in TEOL has focused on the
following directions:

1. Investigating the affordances of different technologies in different
organizations.
In particular focusing in aspects of how easy to use or useful the technology is, or
how well aligned / integrated to other systems and processes within the
organization. In addition, studies focused on how different learning technologies
(e.g., smart, social, personalized etc.) contribute to organizational learning in
different contexts and needs.

2. Enriching the learning flow and learning potential in different levels.
How different factors contribute to different levels of organizational learning, and
practices to address individual, collaborative and organizational learning within
the structure of the organization.

3. Identifying critical aspects for successful TEOL.
There is a considerable amount of mainly qualitative studies, focusing on potential
barriers of TEOL implementation as well as risks and requirements associated with
the feasibility. In the same vain, there was an emphasis in the importance of
alignment of TEOL (in both processes and technologies) within the organization.

4. Implementing employee-centric TEOL.
In most of the studies, the main objective was to increase employee’s adoption,
satisfaction and usage of the learning system. In addition, several studies focused
on TEOL’s ability to increase employee’s performance as well as to increase
knowledge flow and foster learning.

5. Achieving goals associated with the value creation of the organization.
A considerable number of studies, that utilized the firm as a unit of analysis (and
not the individual employee) focused on TEOL’s capacity to increase
organizational value and customer value.

5.2  Implications and future work

Several implications for TEOL were revealed through this literature review. First,
most of the studies agree that employees/trainees experience is extremely important for
the successful implementation of TEOL. Thus keeping them in the design and
implementation cycle of TEOL will increase the adoption and satisfaction as well as
reduces the risks and barriers. Another important implication relates with the qualities
of the technologies, easy to use, useful and social technologies result more efficient
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TEOL. Thus it’s important for the organization to incorporate these functionalities in
the platform and reinforce them within appropriate content and support. This should
not only benefit learning outcomes, but it can also provide the networking opportunities
for employees to broaden their personal networks, that are often lost when companies
move to e-learning.

A number of suggestions for further research have emerged from reviewing prior
and ongoing work on TEOL. One recommendation for future researchers is to clearly
describe the TEOL approach by providing detailed information for the technologies and
materials used, as well as the organizations. This will allow us to conduct meta analyses
and identify potential effects of firm’s size or area on the performance and other aspects
related with organizational value. Future work should also focus on collecting and
triangulating different types of data from different sources. The reviewed studies have
been conducted using mainly survey data and limited usage of data coming from the
platforms, thus the interpretations and triangulation between the different types of the
collected data were limited.
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