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Abstract

Because of increased job requirements, workforce flexibility and lifelong learning, corporate training
services have grown into a key approach for improving organizational performance. Transfer-of-training
is a key output of these services, defined as the application and generalization of new competences at work
acquired in training.

Today corporate trainings focus on blended learning by combining learning technologies and face-to-face
scenarios. Despite the growing prevalence of blended learning, the extent of transfer-of-training support
by IT-based learning management system solutions has not yet been sufficiently addressed in research.

We first evaluate to which extent the leading learning management system solutions provide support for
transfer-of-training. We do so by building on evaluation criteria that have been developed in a process of
theory-driven design and industry requirements. Based on the findings we propose areas for future
research and development opportunities where evidence based design knowledge is needed to extend the
capabilities of learning management systems.
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Introduction

Changing job profiles and competencies are key drivers of the growing prevalence of knowledge-based
work that leads to increasing participation in lifelong learning (Eurostat 2011). A key contributor to
lifelong learning are corporate education services (Salas et al. 2012; Zolnowski et al. 2013). Given the
substantial investment in Germany of € 28.6 billion for corporate trainings in 2010 (Seyda and Werner
2012), companies seek to ensure improved business performance following the training (Saks and Burke
2012). Research has shown that transfer-of-training is positively related to business performance, and
therefore is a key output of corporate training services (Saks and Burke-Smalley 2014).

Transfer-of-training is generally understood as the effective application, generalization, and maintenance
of knowledge, skills, and behavior by participants from the training to the work (Baldwin and Ford 1988).
Studies show that there is a transfer-of-training problem, because only few of what was learned in training
is effectively applied at work (Baldwin and Ford 1988; Saks and Belcourt 2006).

Apart from factors related to the intervention design, researchers have identified the learner
characteristics as well as the work environment as critical determinants of transfer-of-training (Amrou et
al. 2013; Saks and Burke 2012). The transfer-of-training determinant work environment subsumes factors
related with the environment of the participants’ workplace like transfer climate, peer and supervisor
support, and opportunity to perform (Alvarez et al. 2004; Baldwin and Ford 1988; Burke and Hutchins
2007; Ford and Weissbein 1997). The work environment determinant is promising to improve the
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transfer-related contextualization and collaboration of all human actors by IT support in corporate
training services (Amrou et al. 2015).

Today training focuses on blended learning by combining technology enhanced learning and interactive
face-to-face scenarios (Gribbins et al. 2007). Regardless of the expanding prevalence of blended learning
in corporate training services, technology enhanced transfer-of-training has not yet been sufficiently
addressed in research (Amrou et al. 2013; Bates 2005; Hoic-Bozic et al. 2009; Semmann et al. 2012).
Today, learning management systems have become indispensable for supporting corporate training
services (Bradstreet 2012; McCormack and Jones 1997). These tools are sometimes also called course
management system, learning content management system, managed learning environment, learning
support system or learning platform (Lonn and Teasley 2009; Martin-Blas and Serrano-Fernandez 2009).
One effective intervention to foster transfer-of-training is the use of field projects in which participants
apply knowledge and skills acquired in the training to effect improvements in their work environment
(Bell 2010; Lim 2000; Olivero et al. 1997). Field projects show how training becomes embedded in work
context. From the perspective of IT support for transfer-of-training, managing training-related tasks and
projects in a work context becomes a key requirement in order to leverage such a project-based approach
for improving the effect of training on the job. This leads us to the following research questions:

e To what extent do widely used learning management systems support transfer-of-training?
e  What are future research and development areas to improve transfer-of-training with learning
management systems?

As many learning services are routinely supported by technology these days, we first study to which extent
the most widely used learning management system also provides support for transfer-of-training. We do
so by building on design knowledge of transfer-supporting IT components that have been developed in a
process of theory-driven design and industry requirements (Amrou et al. 2015). In order to validate our
findings, we also contrast learning management systems and the transfer-supporting IT components with
the capabilities of a state-of-the-art project management system. Such a system is an alternative means
for enhancing the conduct of training-related field projects in the work setting. Based on these analyses,
we propose areas for future design-oriented research where evidence-based design knowledge is needed
to extend the capabilities of learning management systems. The paper ends with a conclusion and
limitation of the research.

Design Knowledge on Transfer-Supporting IT Components

According to Hevner et al. (2004) researchers should build on prior research for enhancing design
knowledge. We do so by basing our transfer-related evaluation of learning management systems on design
knowledge acquired in an design science project for designing transfer-supporting IT components (Amrou
et al. 2015). This design research project adopted a theory-driven design approach as proposed by Briggs
(2006), focusing on transfer-of-training as the output variable we intend to improve. Moreover, among
the factors influencing transfer-of-training the design focuses on factors related to the work environment
of the training participants. Figure 1 illustrates the cause and effect relationships underpinning the design
of the transfer-supporting IT components.

(1) Transfer-supporting \
IT components

1(+)

(2) Work environment

(3) Transfer-of-
(a) Opportunity (b) Supervisor (c) Peer (d) Transfer Irailling output
to perform support support climare

Figure 1: Cause and effect of transfer-supporting IT components (Amrou et al. 2015)

Beside this theory-driven design, expert interviews yielded industry requirements. Not surprisingly, the
interviews revealed that it is necessary to closely link the training program to the participants’ work, in
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order to foster the application and generalization of new competences acquired in a corporate training
service. Project-based business is becoming increasingly important these days (Ajmal et al. 2010) and the
utilization of field projects is one promising post-training intervention to link the training program with
the participants’ work (Marsick 1990).

Participants are guided by the field project to apply and generalize new competencies acquired in a
training program to improve their work (Bell 2010; Lim 2000; Olivero et al. 1997). To improve the effect
of a training program on the job, transfer-supporting IT components should support such a project-based
approach. More precisely, participants have to develop an improvement project for their work setting in
the project-based approach that uses the competencies acquired in the training program. Once the formal
training begins, participants have to capture relevant content, develop project proposals, and receive
feedback as well as authorization by management stakeholders to start the project.

Table 1 provides an overview of the functions of the transfer-supporting IT components (C1-C4) and the
corresponding factors of the transfer-of-training work environment determinant.

Work Description of work environment | Functions of transfer-supporting IT
environment | factors components
factors

Opportunity to | Possibility to utilize training content and | Transfer journal (C1), knowledge assets

perform learnings in daily business (Brinkerhoff | for project (C2), project documentation
(Figure 1, 2a) and Montesino 1995; Clarke 2002; Lim | (C2), project review and authorization
gure 1, and Morris 2006). (C3), regular traffic-light-report on

improvement project (C4)

Supervisor Supervisor involvement in process of | KPIs (C2), milestones (C2), project
Support adapting training content in work | documentation (C2), project review and
environment (Brinkerhoff and | authorization (C3), detailed feedback

(Figure 1., 2b) Montesino 1995; Burke and Baldwin | function (C3), regular feedback cycles

1999; Clarke 2002; Sookhai and | (C3)
Budworth 2010).

Peer Support Support of colleagues at training and | KPIs (C2), milestones (C2), project
work environment and of other learners | documentation (C2), project review and
at corporate training service (Chiaburu | authorization (C3), detailed feedback
and Marinova 2005; Facteau et al. 1995; | function (C3), regular feedback cycles

(Figure 1., 2¢)

Hawley and Barnard 2005). (C3)
Transfer Circumstances at work environment, | Responsive light weight web-based
climate where learner has to utilize the training | service, easy access to stakeholders,

content. (Burke and Baldwin 1999; | tracking of measureable improvements of
Kontoghiorghes 2001; Lim and Morris | improvement project (KPIs; C4)

2006; Mathieu et al. 1992; Tracey et al.
1995).

(Figure 1. 2d)

Table 1: Relation between work environment factors and transfer-supporting IT
components (Amrou et al. 2015)

The context of use of the transfer-supporting IT components prototype within our improvement project
approach is illustrated in figure 2. In order to transfer the knowledge from the training to the work setting
the trainer instructs participants during the training to capture new knowledge relevant to the specific
work setting in a transfer journal (C1).

Participants develop initial improvement project ideas based on the knowledge that is captured in the
transfer journal. Supervisors and trainers provide initial feedback to the project ideas and decide whether
or not the project idea should be further developed. Based on accepted project ideas and the feedback,
learners develop a project charter (C2) in which key aspects of the project are documented.

The resulting project charter serves as a basis for feedback and, possibly, as an agreement between all
stakeholders (participant, supervisor, mentor and trainer) of the improvement project (Snyder 2013).
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Throughout the improvement project supervisors and peers are encouraged to provide feedback on the
specific projects (C3).

In order to be able to implement the improvement project within their work setting, participants develop
a detailed project concept based on the project charter. The ongoing status of the improvement project
and new insights of achieved improvements (e.g., key performance indicators) are reported to all
stakeholders by the participants during the implementation. Furthermore, participants can ask for help
related to the project following the training program (e.g., training content and methods). All stakeholders
are encouraged to answer those questions and give feedback (C4).

The application of training content and performance improvements is finally assessed by a post-
implementation review (C3). Every transfer-supporting IT component of the prototype should make it
possible to insert object types like files (videos, pictures, etc.) and styled text.

Training environment

Instructions & mentoring

! \ ! | . |

> Notification of transfer items

Improvement project

Work environment

Figure 2: Context of use of transfer-supporting IT components (Amrou et al. 2015)

As of now, we concluded three formative evaluation iterations to improve the transfer-supporting IT
components prototype. In the first iteration, blueprints of the transfer-supporting IT components were
formatively evaluated in a workshop with four domain experts. In the second iteration, we evaluated
mock-ups of the transfer-supporting IT components in a formative way during two independent expert
workshops with four and two domain experts. In the third iteration, a partial prototype was formatively
evaluated with both domain experts and participants. We conducted six in-depth interviews with program
managers and trainers of corporate training services. Moreover, we presented the partial prototype to
seven participants of a national corporate training service and collected their feedback in in-depth
interviews. Based on the findings of the third formative iteration, we developed a fully functional
prototype. Currently, this prototype is subjected to a summative evaluation that seeks to determine the
usability and effectiveness of the transfer-supporting IT components.

For further information about the transfer-supporting IT components prototype we refer to Amrou et al.
(2015) and Amrou et al. (2014).

Research Design

Our goal is to assess the extent to which software supports IT-supporting functions of transfer-of-training.
We are primarily interested in learning management systems but add project management systems,
because they could potentially support transfer-of-training, too. As a result, we evaluate (1) a learning
management system, (2) a project management system, and (3) an existing prototype of the transfer-
supporting IT components. The prototype has been implemented to evaluate the transfer-supporting IT
components in a summative manner (Amrou et al. 2015) and serves as a controlling instance in this study.
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Kumar et al. (2011) made a comparative study between leading learning management systems. Among
others, architecture aspects respectively learning and support functions of the learning management
systems are compared. According to the comparative study Desire2Learn (2015), Moodle (2015), ANGEL
(2015) und Sakai (2015) feature the majority of learning functions. Desire2Learn, KEWL (2015), ANGEL,
Moodle, Caroline (2015), OLAT (2015), and Sakai provide the most of the support functions. With respect
to the results of the comparative study it can be emphasized that the learning management systems
Desire2Learn, ANGEL, Moodle, and Sakai feature nearly every function that is conceivable today.
Capterra (2014a) periodically creates a ranking of 20 learning management systems that is measured by a
combination of their total number of customers, active users, and online presence. The last ranking was
carried out in 2014. In this ranking, representatives of the four mentioned learning management systems
are Desire2Learn (1100 customers, 15 billion users) and Moodle (87,084 customers, 73,753,035 users).
Based on this ranking we choose Moodle as the learning management system evaluation candidate in this
study.

In a study Cicibas et al. (2010) analyzed latest project management systems and compared these systems
using a set of 17 criteria. Collaboration, project reporting, and web-based accessibility were criteria among
others. According to the comparison, the project management systems Basecamp (2015), ArtemisViews
(2015), Primavera (2015) as well as LiquidPlanner (2015) provide the majority of compared capabilities
and a native web-based interface. In addition to a ranking of learning management systems, Capterra
(2014b) periodically creates a ranking of 20 project management systems. This ranking is also measured
by a combination of their total number of customers, active users, and online presence. Basecamp
(285,000 customers, 15,000,000 users) is the only web-based project management system that is
represented in the ranking. Therefore, due to the higher amount of customers and users we choose
Basecamp as the web-based project management system evaluation candidate.

There are various approaches to evaluate software products (Baumgartner et al. 2004). Most prominent
ones are criteria checklists, comparison groups and expert opinion. We adopt the criteria checklist
approach by Scriven (1991). For this, we utilize the capabilities of transfer-supporting IT components as
evaluation criteria. The functions of these transfer-supporting components represent design knowledge
acquired by the researchers in a design research project (Amrou et al. 2015). We summarize the findings
of this research in the above section (see table 1). Every function of a transfer-supporting IT component
equals an evaluation criterion.

For each function of the transfer-supporting IT components we propose how each software product can
be utilized to fulfill the functions required by transfer-supporting IT components. In order to comprehend
how the evaluation candidates can be utilized for this purpose, we accessed free accessible demo
instantiations of the evaluation candidates that are offered by the providers on their website.
Furthermore, we analyzed the documentation of every candidate. Finally, we were able to assess to which
extent the software products fulfills the required functions for supporting transfer-of-training. In case the
software product fulfills the evaluation criterion without workaround the criterion is considered to be fully
supported. If fulfilling the criterion only by applying a workaround the criterion considered to be partially
supported. Based on the findings of the evaluation we derive and discuss research as well as development
opportunities for learning management systems.

Findings

To study the extents of transfer-of-training support by learning management, transfer-supporting IT
components are mapped to the evaluation candidates in table 2. As transfer-of-training can be fostered by
work-embedded projects, we contrast our findings with an assessment of a project management system.
Such a system could be an alternative for supporting field projects in the work environment. Furthermore,
we describe how each evaluation candidate can be utilized to fulfill the evaluation criteria:

¢ Fully supported: evaluation candidate meets the criterion without workaround.
o Partially supported: evaluation candidate meets the criterion only by applying a workaround.
¢ Not supported: evaluation candidate does not meet the criterion.

The description of the evaluation candidate application and the rating for every corresponding transfer-
supporting IT component function is described in table 2.
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Functions of | (1) Learning | (2) Project | (3) Transfer

components | Management Management supporting IT
System Moodle System Basecamp components

Prototype
C1 | Transfer Fully supported Fully supported Fully supported

Journal Provides feature to | For each project a text | Participants can note
create a blog entry or | document or message | information out of the
assignment to capture | can be created to | training  within  the
transfer related | capture transfer | project charter to connect
content and methods. | related content and | their project ideas with
Both opportunities | methods. Files can be | the training content. A
provide a comment | uploaded and | comment function for
function  to give | commented. feedback is available.
feedback.

C2 | Knowledge Partially supported | Not supported Fully supported

Assets Files can be uploaded | Provides a file upload | Knowledge assets can be
with private file base of | feature =~ for  each | created to give the
the wuser, course file | project. Every file can | opportunity to easily
base, assignment or | be commented. There | access and reference
workflow. Reference to | is no central file base | training materials related
the project only with | to provide course | to the project from a
hyperlinks. No | content. central file base. Each
comment function in knowledge asset can be
private file base. commented.

KPIs Not supported Not supported Fully supported
KPIs can only be | KPIs can only be | KPIs can be captured for
captured through text- | captured through text- | each project. Tracking is
editors or wuploaded | editors or wuploaded | possible through the
files. No tracking | filess. No tracking | project charter and
possible. Feedback | possible. Feedback | overviews. A comment
possible. possible. function to give feedback

for each KPI is offered.

Milestones Partially supported | Fully supported Fully supported
Only by calendar | Calendar feature for | Milestones can be
feature of the course. | every project available | created and described
No direct reference to | to create milestones of | within each  project
the project. References | a project. Each | charter. Each milestone
have to be made by | milestone can be | can be commented to
hyperlinks. Course | commented to give | give feedback.
calendar contains all | feedback
milestones  of all
projects.

Project Partially supported | Fully supported Fully supported

(tii(())(rzlumenta— Projects can be | A project is a root | Projects are documented

documented in a blog
entry or assignment.
Knowledge assets,
KPIs, and other
sections can be linked
through hyperlinks.

item. Sections of the
project can be created
as text documents or

messages. Every
section can be
commented.

in the project charter. All
sections are in a single
overview. Each section
can be commented to
give feedback.
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Functions of | (1) Learning | (2) Project | (3) Transfer
components | Management Management supporting IT
System Moodle System Basecamp components
Prototype
C3 | Project review | Partially supported | Partially supported | Fully supported

and

Reviews of the project

Reviews of a project

Provides mechanisms to

authorization charter can be written | charter can be written | review a project charter.
as comments. Within | as text documents or | Decision (accept, decline)
the comment text the | messages. Within the | can be chosen within the
project can be declined | text document or | review form. Project
or accepted. By | message title a project | ideas as well as project
accepting the project | can be accepted or | charters can be accept or
through the review | declined. Email | declined. Review decision
participants get their | notifications can be | is automatically set to the
authorization. The | used to inform the | project. Actors can be
owner of the project | participant. invited to write reviews.
charter can get a | Unfortunately, there is | The participant gets a
notification if he | no fine graded | notification by review
subscribes the | notification system. completion.
comment area of the
blog entry.

Detailed Partially supported | Partially supported | Fully supported

;Zici?z%(;f anh section of a | Every section hag a | Each section of a project
project charter has to | comment section. | charter has a comment
be captured within one | Owners or interested | area that can be directly
blog entry or | users can subscribe for | reached. @ Owners or
assignment to have | notification. interested users can
this opportunity. | Navigation to each | subscribe for notification.
Feedback can be made | section is time-
by the comment | consuming.
function of the blog
entry. Navigation to
each section is time-
consuming.

Regular Partially supported | Partially supported | Fully supported

]CC Zeccllé);lck Triggered through the | Each project has a | Regular feedback cycles

calendar feature. Each
project is manually
linked to the event.
Notifications if blog
entries, calendar
entries or assignments
are commented. No
overview.

calendar feature that

can be utilized to
ensure a  regular
feedback cycle. No

overview. No central
calendar to coordinate
the feedback cycle.

are triggered through the
generation configuration
of a course. Feedback and
review overview
available. Notification
can be subscribed.
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profile. References to

Functions of | (1) Learning | (2) Project | (3) Transfer

components | Management Management supporting IT
System Moodle System Basecamp components

Prototype
C4 | Responsive Partially supported | Fully supported Fully supported

light ~ weight Is responsive and web- | Provides a responsive | Provides a responsive

web-based based: d ) lish ioh b | lich ol b

service ased; due to a large hig t weight we hig t weight we
amount of features not | interface. interface.
really light weight.

Easy access to | Partially supported | Partially supported | Fully supported

stakeholders Stakeholders of the | Stakeholders of the | Stakeholders of the
project can be | project  could be | project are integrated
integrated within the | integrated. Only the | and referenced to each
course as users. | owners can grand | project  charter. An
Further contact | access to the project. overview of the
information can be referenced projects can
found in the wuser be found in the user

profile. Through a tag

projects only hardly function competency of
traceable. each user is visible.
Tracking  of | Not supported Not supported Fully supported
Zfa:(l)lgeegf;lsts Only text can be | Itis possible to capture | It is possible to capture
o fp capture within text- | improvements over a | measurable
improvement editors or files. Due to | to-do list. It is not | improvements. Tracking
rg ot this it is not possible to | possible  to  track | is possible for
proj track automatically. automatically. stakeholders.
Regular Partially supported | Partially supported | Fully supported
i?;aJZC; ct-hg ht-on Reports can be created | It is possible to create | Reports can be created
; nf rovement with a blog entry or | reports through text | for each project charter.
prcl)}ect assignment. Trend and | documents or | Trend and status of the

status can be captured
within the text. The
report dates can be set

messages. Trend and
status can be captured
within the text of the

report can be set. The
report dates are
visualized within the

by the course calendar. | report. Notification | project charter and set
Notification is | hardly possible. | for a course generation.
possible.  Monitoring | Monitoring  through | Notification is possible.
through  supervisors | supervisors time- | Monitoring through
time consuming. consuming. project list available.

Table 2: Mapping of transfer-supporting components to evaluation candidates

The mapping in table 2 indicates that learning management systems do not fully support the evaluation
criteria of the transfer-supporting IT components. Knowledge assets (C2), milestones (C2) project
documentation (C2), project review & authorization (C3), detailed feedback function (C3), regular
feedback cycles (C3), responsive light weight web-based service (C4), easy access to stakeholders (C4),
and regular traffic-light-report on improvement projects (C4) are only partially supported. KPIs (C2) and
tracking of measureable improvements of improvement projects (C4) are not supported. The transfer
journal (C1) is in fact the only evaluation criterion that is fully supported.

The findings indicate that the greatest challenge of learning management systems is to integrate
improvement projects. This becomes particularly apparent, as there is a lack of interactive integration of
elements of an improvement project like a project charter. Moreover, project review and navigation
features are missing. Finally, an opportunity to track key performance indicators is also missing, due to
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the fact that integer values cannot be captured. On the other hand, our findings reveal that learning
management systems do have adequate capabilities to provide contextual training content and discussion
functions. Hence, the learning level of the transfer-of-training proposed by Baldwin and Ford (1988) is
supported. Unfortunately, this is not yet the case with regard to the transfer level.

Despite the growing prevalence of project-based business and lifelong learning, according to table 2
support for transfer-of-training by project management systems is not fully supported. Surprisingly,
project management systems seem to provide more transfer-supporting IT components than learning
management systems. In contrast to learning management systems milestones (C2), project
documentation (C2), and responsive light weight web-based service (C4) is fully supported. However, they
lack the integration of course material (knowledge assets, C2) and administration, the possibility to
capture measureable improvements (C4), and the initiation of regular feedback cycles along with review
cycles (C3). As a consequence, project management systems provide inadequate support for learning and
transfer-of-training.

Discussion: Research & Development Opportunities for Learning
Management Systems

Previous research reveals that improvement projects supported by transfer-supporting IT components are
a promising approach to improve transfer-of-training (Amrou et al. 2015). The approach ensures that
training content and support is utilized on the job and that the value of a corporate training service is
explicated. The maturity of the approach is demonstrated through three formative evaluation iterations
and the use in a strategic HR development program of a global manufacturing company. According to
researchers, participants have to learn training content and methods in order to transfer them to the
workplace (Baldwin and Ford 1988). A learning management system is a solution that handles all aspects
of the learning process. Training content delivery, course administration, skills gap analysis, tracking and
reporting of learning are provided by learning management systems (Gilhooly 2001). Hence, a learning
management system is a perfect foundation for transfer-supporting IT components. As our findings
reveal, too many workarounds are needed and functions are not supported yet to utilize transfer-
supporting IT components in a learning management system.

The integrate of project support in learning management systems would ensure that training content and
support is utilized on the job, just as transfer-supporting IT components do. In addition, value of a
corporate training service would be explicated. The reflection of important training content in specific
improvement projects would leverage the application of new competencies. Developed and documented
transfer-related projects in a structured way would facilitate the easy integration of stakeholders.
Furthermore, it would simplify to request and receive feedback from stakeholders and provide feedback to
peers. In addition, the authorization of the improvement projects would be facilitated. The
communication of the project status and improvements to supervisors and interested colleagues would
enhance the peer and supervisor support. Finally, the training evaluation by the service provider and
customer would be facilitated, to improve the training constantly.

To realize this opportunities learning management systems should provide functions to add adequate
overviews of data, to structure content items as deeply as a project-based approach (work environment)
requires, to reference owners and other roles to this content items, to subscribe notifications for every
content item, to integrate object types like integers, to measure those integer values, to gather content
items on a single page, to reference training content to activities of the project (work environment) and to
create workflows in which these content items can be used (e.g. review). Taking this into consideration
work environments could be created within learning management systems that are closely linked to the
learning environment, just as transfer-of-training reveals (Baldwin and Ford 1988).

For historical reasons the majority of learning management systems utilize the asynchronous virtual
classroom metaphor (Hiltz 1994; Papastergiou 2006). A system that integrates the virtual classroom
metaphor provides opportunities for teaching and learning, beyond the physical limits of the traditional
classroom walls (Hsu et al. 1999). In fact, features of a physical classroom have been transferred to a
virtual classroom with improved features. A virtual classroom supports active learning by providing an
environment with learning tools, learning materials, and opportunities for contextual discussion (Yang
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and Liu 2007). Learning tools, materials, and discussions are structured throughout virtual classrooms
and course-rooms, as it is also realized by Moodle (Frank-Voutsas 2012).

Our study indicates that a substantial obstacle to support transfer-of-training with learning management
systems is the utilization of the virtual classroom design metaphor as a foundation. The extents to what
learning management systems support transfer-supporting IT components and their utilization in a
project-based approach demonstrates this substantial obstacle. It is not possible to integrate project
support into a system that integrates the virtual classroom metaphor. The metaphor is limited to a flat
structure of classrooms as well as courses. This unnecessarily restricts the scope of action by participants.

With respect to corporate training services companies seek to improve business performance following
the training (Saks and Burke 2012) which is positively related to transfer-of-training and a key output of
corporate training services (Saks and Burke-Smalley 2014). However, the participants are not located in a
(virtual) classroom following the training, but rather back to the environment of their specific job. Hence,
opportunities to integrate their specific improvement projects (or work environment) with learning
content and tools in one virtual environment are required. This indicates that the design metaphor of
learning management systems should not be limited to a virtual classroom or course-room. Hence, there
is a need for a quest for a better design metaphor for learning management systems, to be able to improve
transfer-of-training output with learning management systems.

Conclusion and Limitation

In the course of this paper we identified to what extent learning management systems and project
management systems support transfer-of-training. To do so we evaluated how well identified software
products of learning management systems and project management systems can be utilized to fulfill our
evaluation criteria. Transfer-supporting IT components were utilized as the evaluation criteria that were
developed in a process of theory-driven design and industry requirements.

Moodle was identified as the leading learning management system that provides the majority of functions,
users and costumers. Moreover, we identified Bootcamp as the leading web-based project management
system with the same characteristics. It is striking that project management systems support transfer-
supporting IT components better than learning management systems do. In fact, both systems do not
support all transfer-supporting IT components but learning management systems do provide must-have
functions for learning such as the delivery of course material and administration. Hence, we recommend
to utilize learning management systems as a foundation to develop transfer-supporting IT components.

Furthermore, we discussed research and development opportunities for learning management systems
that were inspired by the findings of the evaluation. The findings indicate that particularly project
management functions should be integrated into learning management systems to fully support transfer-
supporting IT components. This recommendation is only limited to the project-based approach. There
might be other approaches with different requirements. Therefore, we provided some development
opportunities that are not limited to a single approach. Lastly, we identified that the asynchronous virtual
classroom metaphor is a substantial obstacle of learning management systems. We recommend not to
limit the design metaphor of learning management systems to a virtual classroom and ask for a quest for
better design metaphor in future design research for learning management systems.

Nevertheless, there are specific software products available that are specialized to improve the transfer-of-
training. Unfortunately, they are not open source and a request to evaluate the software was not
answered. Therefore, we could not include these software products in this study. However, a study of the
product websites indicate that the focus is more on the monitoring of qualification as well as training and
less on the support of transfer-of-training related to the work environment. Furthermore, the components
utilized as evaluation criteria aim to leverage the work environment but there are other determinants that
can also affect transfer-of-training output.
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