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The present study aimed at contributing to the science-practice gap Received 14 May 2018
regarding the application of evidence-based actions for maximising Accepted 10 April 2019
training effectiveness in corporate practice. Training and

development professionals employed at companies from diverse Traini . .

s o raining effectlveness, e-
branches of industry and among the best employers in Germany learning; workplace learning;
were assessed cross-sectionally regarding actions that foster  ,ganisational learning;
transfer separately for e-learning and classroom training. Results transfer of training
showed that actions for maximising training effectiveness were
almost always implemented in both training settings, especially
before and during training. However, after training, such actions
were least implemented in both training settings. Moreover, fewer
actions were implemented in e-learning compared with classroom
training settings before, during, and after training. Although
companies implemented transfer-supportive actions to a great
deal, we emphasise that there is room for improvement in
corporate practice, especially in meeting the needs of older
workers and evaluation training at multiple levels.
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Introduction

Due to the rapid pace of many societal and technological changes in recent times, compa-
nies have recognised the importance to invest in the knowledge and skills of their employ-
ees (e.g. Hurtz and Williams 2009; Kyndt and Baert 2013). While increasing attention is
being directed towards workplace- and (other forms of) informal learning, the vast majority
of the budget of Human Resource Development (HRD) departments still goes to formal,
instructor-led training. For example, European organisations spend an average of 1.6%
of their labour costs (between 0.7% in Greece and 2.5% in France) on training (Eurostat
2010). However, the 2017 State of the Industry report for the US stated that organisations
spent an average of $1273 per employee in 2016; in fact, this is the fourth year in a row that
has seen an increase in direct learning expenditure which results in an investment of bil-
lions each year across the country (ATD Research 2017). Despite criticism on formal train-
ing, companies are still spending huge budgets on them.
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At the same time, many practitioners and scholars have pointed towards the limited
transfer of what has been taught in formal training into actual daily practice in the work-
place, and have thereby acknowledged the ‘transfer problem’ (e.g. Baldwin and Ford
1988; Grossman and Salas 2011; Govaerts and Dochy 2014). Prior studies indicated
that only a limited amount of what has been learned is transferred to the workplace
(Blume et al. 2010). For example, the transfer problem very likely occurs if the training
situation differs significantly from the work situation. This effect is confirmed by several
scientific studies, including meta-analyses (Grossman and Salas 2011; Saks, Salas, and
Lewis 2014). Moreover, the amount of transfer declines further as time progresses
from the moment of training. A survey by Saks (2002) indicated that on average,
38% of trainees reveal that they do not apply what they have learned in the training
to the workplace when asked immediately after training; this rate rises to 56% after
six months and 66% after one year. According to Saks (2002), the transfer problem is
even underestimated in his study due to a self-serving bias of the trainers’ judgments
(Podsakoff et al. 2003). Moreover, only 50% of investments in training improve the
situation of employees and the organisation (Saks 2002). Consequently, many scholars
have begun investigating how transfer occurs and how it can be fostered (e.g. Blume
et al. 2010; Saks and Burke 2012; Saks, Salas, and Lewis 2014; Baldwin, Ford, and
Blume 2017).

The most frequently cited model of training transfer (which has received great atten-
tion in training research literature) is Baldwin and Ford’s (1988) transfer process model.
Their framework distinguishes between training inputs, training outputs (acquisition of
knowledge and skills during training), and conditions of transfer (generalisation of
knowledge and skills acquired during training for the job and the maintenance of this
learning over time on the job). Focusing on training inputs, Baldwin and Ford’s
(1988) framework categorises factors that potentially influence the transfer of training
at three levels: the individual or trainee, the training activity in terms of design and
content, and the organisation or — more specifically - the trainee’s work environment.
From the perspective of the organisation, most attention has gone to the trainee’s
working environment because the management and HRD department can exert the
most direct influence on factors found in this category, especially because many organ-
isations do not have their own training department and outsource the actual training
activity to external providers.

However, while prior research has been able to identify strategies that foster the trans-
fer of training (e.g. Grossman and Salas 2011; Salas et al. 2012), little is known about
actually putting these strategies into practice. As such, it is unclear whether the transfer
literature is facing a transfer problem itself or whether or not current practices are evi-
dence-based. In light of recent demands for evidence-based practices, we still need to
bridge the gap between science and practice (Bell et al. 2017). One possible step in pur-
suing this difficult but essential demand is to inform professionals about results on the
science of transfer, so that they can design and execute training initiatives more effec-
tively (e.g. Baldwin, Ford, and Blume 2017; Ford, Baldwin, and Prasad 2018). Hence,
the present study sets out to investigate whether there is a science-practice gap regarding
strategies that foster transfer. More specifically, we investigate whether the actions for
maximising training effectiveness identified by Salas et al. (2012) are being implemented
in practice.
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As mentioned before, technological changes lie at the root of the increased attention
paid to employees” professional development; however, these technological changes also
influence the way trainings are being designed. While the majority of studies thus far
has concentrated on face-to-face classroom changes, more and more formal trainings
are being offered online via e-learning, thereby complementing or even replacing tra-
ditional classroom training (Fry 2001). As we turn our attention to what actions are
taking place within trainees’ working environment, we also consider the role of training
design; thus zooming in on the training input factors of Baldwin and Ford’s model
(1988). More specifically, we examine whether there is a difference in the implementation
of actions for maximising training effectiveness between classroom training and training
via e-learning. In other words, we wonder if companies are adopting a differential
approach when trying to increase the impact of the two different training designs.

In the following sections, we present propositions on training effectiveness by Salas et al.
(2012) and introduce our main research questions (RQ). Subsequently, the present study,
study setting, and methodology are discussed. After presenting the results for each RQ,
findings are enumerated against the background of the science-practice gap literature.
Finally, implications for practice and future directions for research are proposed.

State of the art

In order to bridge the science-practice gap, further insights on research results regarding
the effective design, delivery, and implementation of trainings are needed. In the past 40
years, substantial progress in the multidisciplinary science of training theory has been
achieved, and many evidence-based empirical studies have been executed (e.g. Salas and
Cannon-Bowers 2001). Various meta-analytical findings with medium to large effect
sizes have yielded the conclusion that training works when systematically designed
based on learning theories (for a systematic overview, see Salas et al. 2012).

Scientific key results are subsumed within the framework of Salas et al. (2012). Impor-
tantly, the framework assumes that training effectiveness can be influenced in three time
intervals within the training process, that is, by actions before, during, and after training.
In accordance, it has been demonstrated that considering more than one measurement
point in the training process is crucial (e.g. Massenberg, Schulte, and Kauffeld 2017).
First, actions implemented before training play a key role in successful training effective-
ness. For example, conducting a training needs analysis and the preparation of an optimal
learning climate can facilitate training effectiveness. Furthermore, motivation to learn and
self-efficacy beliefs before training influence motivation to transfer and self-efficacy beliefs
after the training and thus training effectiveness (Massenberg, Schulte, and Kaufteld 2017).

Second, research has identified crucial actions during training, which Salas et al. (2012)
have categorised as (a) enabling the ‘right’ mindset of trainees (e.g. building self-efficacy or
boosting motivation to learn), (b) following appropriate instructional principles, and (c)
using technology ‘wisely’. Third, post-training activities tremendously affect the targeted
transfer goal by enabling trainees to apply what they have learned to the job. For
example, supervisors can support their employees by providing transfer opportunities
(Govaerts et al. 2017) and removing obstacles to maintain skills. Finally, evaluating train-
ing enables effective training to be continued. Salas stated that these actions apply rather
parallel to each other and are generally important.



4 A. BEINICKE AND E. KYNDT

To improve transfer, factors significantly related to the transfer of training have been
identified in a meta-analytic review (Blume et al. 2010) and also in various studies (e.g.
Baldwin, Ford, and Blume 2017; Kodwani 2017). Overall, employees, as well as organis-
ational factors from all three levels of Baldwin and Ford’s (1988) model, were found to
be positively and significantly related to (perceived) training transfer. For example, train-
ing awareness, participation and involvement in training decision as trainee character-
istics, training transfer climate as work environment, or training assessment mechanism
as training design were detected (Kodwani 2017).

In closer detail with a basis on Baldwin and Ford’s (1988) model, results revealed a posi-
tive moderate relationship between trainee characteristics and transfer, with cognitive
ability as the single largest predictor of transfer. Conscientiousness, voluntary partici-
pation, neuroticism, pre-training self-efficacy, motivation to learn, and a learning goal
orientation displayed moderate relationships with the transfer. Additionally, the role of
employees’ involvement in T&D activities has been demonstrated, that is, creating a
good learning environment, providing encouragement, and linking training more
closely to work practices (Kodwani and Singh 2004).

With regard to supportive work environment factors, analyses indicated that the
strongest relationship exists for transfer, transfer climate, and support. There is a stron-
ger relationship for supervisor support compared with peer support. Regarding the role
of the training design as the third training input identified by Baldwin and Ford (1988),
meta-analytic studies have investigated not only overlearning (Driskell, Willis, and
Copper 1992) and practice (Arthur et al. 1998), but also training delivery methods
(Arthur et al. 2003; Sitzmann et al. 2006). Results indicated strong effects on perform-
ance gained from overlearning (Driskell, Willis, and Copper 1992), and vice versa,
especially for cognitive tasks, and a substantial skill loss (over time) was found when
the training content was non-practiced (Arthur et al. 1998). Further, focusing on
specific points of time in the training transfer process seems crucial: Especially the
time before the training takes place is important as more learning transfer system
factors before the training than after the training predicted trainees’ motivation to
transfer (Massenberg, Schulte, and Kauffeld 2017). Differences in applied training
methods are presented next.

Differences between e-learning and classroom training

In light of the fact that training settings applied in practice vary significantly across edu-
cational aims and institutions, two training settings need to be fundamentally distin-
guished: e-learning and classroom training. As previously mentioned, the transfer of
information via e-learning settings has become more important, and companies are
thus experiencing a shift from traditional classroom training to e-learning.

Statistics demonstrate that the companies that continue to innovate in corporate e-
learning settings are considered market leaders. For example, according to a U.S. study
in 2001, 80% of U.S. Fortune 500 companies had already implemented e-learning pro-
grams or planned to do so in the near future (Hammond 2001). Similarly, 55% of the
top 500 companies in Germany had implemented e-learning programs for further training
in addition to traditional classroom training, with web-based training, computer-based
training, and blended learning among the most implemented forms of corporate e-
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learning (MMB 2010). Up to now, e-learning settings have become a standard procedure
in the corporate training context (MMB 2010; Hochholdinger and Beinicke 2012).

The current literature on the advantages and disadvantages of corporate e-learning raises
the following question: Which training setting — e-learning or classroom training — is most
appropriate given certain circumstances? In recent decades, several studies have addressed
this question (e.g. Sitzmann et al. 2006). A meta-analysis of the effectiveness of distance edu-
cation by Zhao et al. (2005) reported no significant differences in outcomes between distance
and face-to-face instruction (for previous meta-analyses, see also Machtmes and Asher 2000;
Cavanaugh 2001). Accordingly, a later meta-analysis by Sitzmann et al. (2006) also found no
significance in outcomes. Trainees were equally satisfied with instructional methods (e.g. a
presentation) in both training settings. Reviewing meta-analyses, Bell and Federman (2013)
found that that e-learning produces training outcomes equivalent to classroom training
when instructional conditions are held constant. Nevertheless, meta-analyses have found
differences between e-learning and classroom training (Arthur et al. 2003; Sitzmann et al.
2006). Results revealed smaller effect sizes for e-learning within the categories of reactions
(d=0.31), behavioural changes (d=0.32), and success of learning (d=0.40) compared
with classroom training (Arthur et al. 2003). However, Sitzmann et al. (2006) have demon-
strated that the results differ depending on the type of content learned: Web-based and class-
room-instructed training did not differ significantly when teaching procedural knowledge.
However, web-based instruction was somewhat more effective than classroom instruction
when teaching declarative (factual) knowledge, especially in long courses. This superiority
effect of web-based training increased by 19% when (a) trainees were able to control the
content and sequence in the learning process, (b) trainees received feedback during training,
and (c) trainees had opportunities to practice the training material. Similarly, a more recent
meta-analytic review of online training studies from 1996 to 2008 has revealed that students
perform modestly better in e-learning settings than do students learning the same content
via face-to-face instruction (Means et al. 2010). Pedagogical features (e.g. learner control,
practice, and feedback) and conditions influencing training effectiveness have been
argued to play a critical role for maximum learning outcomes across studies (Bell et al.
2017); however, it remains unclear how practitioners apply such transfer support actions
differently according to the specific training design.

Present study

Opverall, the present study investigates various issues: The main focus is on the science-
practice gap regarding strategies fostering transfer and thus answers the question to
what extent do companies implement strategies in practice, first, for both training settings
and second, specifically in e-learning. Third, differences in such strategies between e-learn-
ing and classroom training are investigated. Fourth, we scrutinise the transfer problem by
comparing the degree of such strategies regarding different time periods.

Implementation of actions for maximising training effectiveness in both training
settings

To optimally use the training content learned, research in the field of Training and Devel-
opment (T&D) has identified a variety of actions for maximising training effectiveness
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(Salas et al. 2012). To what extent do companies apply evidence-based actions that are
well-investigated in the current T&D research literature in order to maximise training
effectiveness? How intensively do companies already support their e-learning and class-
room training by implementing actions for maximising training effectiveness before,
during, and after training?

RQ I: To what extent do companies implement actions for maximising training effectiveness
that maximise the success of learning and the success of transfer?

Implementation of specific e-learning actions for maximising training
effectiveness

In recent decades, the transfer of information via e-learning has become more and more
important, which is indicated by the vast implementation of e-learning settings in the cor-
porate sector (Fry 2001; Kimiloglu, Ozturan, and Kutlu 2017). Companies are even experi-
encing a shift from traditional classroom training to e-learning. According to the transfer
process model (Baldwin and Ford 1988), training design plays a key role in training trans-
fer. Thus, regardless of which training setting is used (e-learning or classroom training), it
is important to construct training designs that highly support training transfer. Salas et al.
(2012) have identified specific e-learning actions for maximising training effectiveness.
Responding to the current shift from traditional classroom training to e-learning, we
are faced with the question of the extent to which corporate businesses apply these
specific e-learning actions to maximise training effectiveness.

RQ 2: To what extent do companies implement specific e-learning actions for maximising
training effectiveness that also maximise the success of learning and the success of transfer?

Implementation of actions for maximising training effectiveness: comparing
training settings

It is necessary to consider the question of whether there were differences in the implemen-
tation of actions for maximising training effectiveness between e-learning and classroom
training across three time periods. Companies invest in e-learning settings to save costs
(Bedwell and Salas 2010). Consequently, professional consulting for e-learning programs
is barely sought after. Less than 1% of the costs invested in e-learning settings were spent
on consulting (i.e. for implementation, didactical design, or application in practice) for
professional e-learning programs supporting the transfer of learning (MMB 2010). More-
over, companies have a stronger interest in offering innovative and entertaining learning
platforms to their employees instead of focusing on their potential regarding the transfer
of learning (Bedwell and Salas 2010). Therefore, we propose:

RQ 3: Are fewer actions for maximising training effectiveness implemented in e-learning
compared with classroom training settings across all three time periods — before (RQ 3a),
during (RQ 3b), and after training (RQ 3c¢)?

Implementation of actions for maximising training effectiveness: comparing
time periods

The final issue refers to the transfer problem itself, which has been demonstrated in several
scientific studies (e.g. Baldwin and Ford 1988; Grossman and Salas 2011; Saks, Salas, and
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Lewis 2014): Fewer actions for maximising training effectiveness are implemented after
training courses. For example, support from supervisors and colleagues, positive and nega-
tive consequences, phases of exercises, and meaningful and analytical feedback are transfer
support actions after training, but they are often insufficiently considered. In corporate prac-
tice, only 9% of companies assessed the success of transfer, and only 7% assessed organis-
ational results within their evaluations (Van Buren and Erskine 2002). Instead, companies
analysed the success of satisfaction at 78% and the success of learning at 32% (Van Buren
and Erskine 2002). Furthermore, companies tend to focus on aspects during training by pre-
senting factual information and good-looking designs (Salas et al. 2012).

RQ 4: Are actions for maximising training effectiveness implemented least after training
compared with before and during training in e-learning and classroom training?

Study context

The aim of the current study is to investigate the transfer problem in the workplace. As
T&D professionals are responsible for actively guiding employees’ learning process and
maximising the success of learning and the success of transfer (Velada et al. 2007; Hoch-
holdinger and Beinicke 2011), their perspective was investigated. In this study, T&D pro-
fessionals were employed at companies from diverse branches of industry and that are
among the best and most popular employers in Germany. For a better understanding
of the research context, background information is provided next.

The target group participating in corporate e-learning and classroom training com-
prised clerks, managers, skilled employees, and sales staff. Managers were slightly more
likely to be trained in classroom training; otherwise, there were no differences in the
choice of training setting regarding each target group.

General information about implementing e-learning, such as period and various forms,
revealed that more than two-thirds of the companies surveyed — namely banks and insur-
ance or services — offered e-learning as part of their HRD activities. Only one-third of the
companies did not implement e-learning for knowledge transfer in their training (e.g.
healthcare and social services). Overall, e-learning had been implemented as part of training
settings for a mean of eight years with a high standard deviation and a range from one to 25
years (M =7.82, SD = 4.82). More than half (53.3%) of the companies — namely banks and
insurances as well as services — had been using e-learning for more than six years. These
companies had significantly higher numbers of employees and turnover. Only 23.3% of
the companies had been using e-learning for 0-3 years. With regard to each form of e-learn-
ing, web-based training (49.5%), learning platforms (36.1%), blended learning (27.8%), and
computer-based training (26.8%) were most commonly used, with only fairly common or
very common use of various e-learning forms. Wikis and blogs (20.6%), podcasts (15.5%),
and virtual classrooms (14.4%) were comparatively rarely implemented. Business games
and simulations have not yet been frequently used in most of the companies.

Materials and methods

Participants

To gain a representative insight into the work environment, our sample comprised T&D
professionals from companies that constitute the best and most popular employers in
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Germany. According to objective evaluation criteria, the selection of the sample was based
on rankings of best workplaces in Germany awarded by established research and consult-
ing institutes (Top Employers Institute, Great Place to Work Germany, and Trendence
Institute). The ranking of the Top Employers Institute comprised the categories Top
Employers Germany, Top Employers Engineers Germany, and Top Employers Automo-
tive Germany and included about 170 companies (Top Employers Institute 2013). Objec-
tive evaluation criteria included T&D possibilities, career opportunities, and company
culture (Top Employers Institute 2013). Data from Great Place to Work® (2012) included
companies of all sizes, industry classifications, and regions that had received awards in the
categories Germany’s Best Workplaces 2012 and Best Workplaces in Health Services for
their special quality of organisational culture (e.g. fairness, credibility), leadership or
career development, and attractiveness as a workplace. The ranking of the Trendence
Institute (2013) subsumed companies that were rated as the most attractive employers
in Germany based on brand recognition value and the companies’ attractiveness to
young professionals in the categories Business, Engineering, Information Technology,
and Law.

Characteristics of companies and T&D professionals

Overall, companies from more than 14 different branches of the industry participated in
the study. Service industries (14.2%) as well as healthcare and social services (13.3%) were
most frequently represented, followed by banks and insurance (9.2%), tax advisory and
consulting (8.3%), industrial engineering and construction (6.7%), media and telecommu-
nications (5.8%), chemicals and pharmaceuticals (5.8%), automobiles and parts (5.8%),
consumer and industrial goods (5.0%), and trade (5.0%), utilities (4.2%), electronics
and electrical engineering (4.2%), technology (3.3%), legal consulting (2.5%), and others
(6.7%). The size of the enterprise was determined by a number of employees and turnover.
Based on the recommendation of the European Commission (IfM 2014), companies are
defined as small and medium-sized enterprises when less than 250 workers are employed
and the turnover per fiscal year does not exceed 50 million euros. The goal of the study was
to (a) investigate mainly large-scale companies to make the study results applicable for a
large number of employees and (b) focus on a national outreach within each company to
generalise the study results across each company. Mostly enterprises participated in the
study (85.0%), whereas only few companies were small and medium-sized enterprises
(15.0%).

The questionnaire was completed by T&D professionals mainly from the headquarters
of the companies (91.3% HR managers, HR representatives, HR employees, HR project
managers, or HR assistant managers), CEOs (4.3%), and others (4.3%). Participants had
six years of training responsibility on average, ranging from less than one year up to 30
years. More than half of these participants (52.1%) had been responsible for training
for more than three years (M =5.95, SD = 6.17).

Procedure

Cross-sectional data were collected with an online questionnaire between December 2012
and May 2013. Companies were first invited to participate by phone (n = 529) and later via
email (n = 487). Despite being represented in several rankings, each company participated
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only once in the study. The final sample that was considered in the analyses comprised 134
companies; thus, a response rate of 27.5% was achieved. In compensation, participants
received non-monetary incentives, that is, an anonymous benchmark as well as a checklist
of evidence-based recommendations and best practices for maximising training
effectiveness.

Instrument

Implementation of actions for maximising training effectiveness

Items for evaluating actions for maximising training effectiveness were based on the
checklist by Salas et al. (2012). This checklist subsumes a wide range of theoretical
models as well as evidence-based recommendations and best practices. We used the trans-
lation-back-translation technique (e.g. Van de Vijver and Leung 1997) to construct a
German version of the questionnaire. Participants rated the occurrence of each action
on a 5-point Likert scale (1 =never to 5=always). Based on the Salas checklist, items
were subsumed into scales.

The questionnaire contained actions for maximising training effectiveness for e-learn-
ing only and actions for maximising training effectiveness for both training settings. For
specific e-learning actions, the scales refer to adequately design e-learning settings (& = .60,
n =5, sample item: we ensure that our e-learning actions are based on the sound instruc-
tional design) and use simulation appropriately (« = .91, n = 4, sample item: we ensure that
the simulation is job relevant, even if it is not identical to the job). For actions relevant to
both training settings across all time periods (before, during, and after training), each item
was presented in a parallel structure and had to be answered for both training settings so
that a direct comparison was possible.

With regard to actions before training, seven scales (20 items) were included: (1)
conduct a job-task analysis (EL: a = .65, CT: a = .48, n=4), (2) conduct a person analysis
(EL: a=.64, CT: a=.37, n=4, sample item: we geared the structure of our training
especially to the needs of elderly employees), (3) conduct an organisational analysis (2
items, n=4, sample item: we determine if our company guidelines (culture, norms)
support the training), (4) schedule training (2 items), (5) notify employees (EL: a =.76,
CT: a =.68, n =4, sample item: we communicate clear expectations about the training),
(6) establish attendance policies (2 items), and (7) prepare supervisors and leaders (2 items).

With regard to actions during training, seven scales (19 items) were administered: (1)
build self-efficacy (EL: « = .79, CT: a = .64, n = 4, sample item: training is delivered in a way
that builds trainees’ belief in their ability to learn), (2) promote a learning orientation (1
item), (3) boost motivation to learn (EL: « = .81, CT: a = .82, n = 3), (4) use a valid training
strategy and design (EL: a« = .72, CT: a = .67, n = 4), (5) build in opportunities for trainees to
engage in transfer-appropriate processing (EL: « = .68, CT: a = .58, n = 3), (6) promote self-
regulation (2 items, sample item: we keep participants on task by encouraging their self-
monitoring), and (7) incorporate errors into training (2 items).

Actions after training were assessed by six scales (22 items): (1) remove obstacles to
transfer (2 items), (2) provide tools and advice for supervisors (2 items), (3) encourage
use of real-world debriefs (EL: a = .85, CT: a =.73, n =6, sample item: after training, we
reinforce lessons learned [e.g. praise by supervisors]), (4) provide other reinforcement
and support mechanisms (EL: « = .64, CT: a = .46, n=3), (5) clearly specify the purpose
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of evaluation (2 items), and (6) consider evaluating training at multiple levels (EL: o = .84,
CT: a=.79, n=7, sample item: we evaluate results at the company level [e.g. increase in
productivity]).

Results

Implementation of actions for maximising training effectiveness in both training
settings

RQ 1, to what extent do companies implement actions for maximising training effective-
ness that maximise the success of learning and success of transfer, is answered by present-
ing descriptive results separately for before, during, and after training (M, SD; see Table 1).

Before training

Descriptive analyses revealed high means for both forms of learning, all Ms > 3.33. Thus,
actions for maximising training effectiveness were sometimes to almost always
implemented before training. Notably, actions in e-learning displayed higher standard
deviations and more missing data than in classroom training. In particular, companies
almost always notify employees, establish attendance policies, prepare supervisors and
leaders, conduct an organisational analysis, conduct a person analysis, and schedule train-
ing in both training settings. A job-task analysis was only sometimes conducted, showing
the lowest means in both training settings. Although high means in both training settings
were obtained, there is room for potential improvement.

Examining single items more closely, the results revealed a demand for adapting the
training environment to meet the needs of older workers (EL: M =2.09, SD=1.13; CT:
M=2.30, SD=1.04). In addition, conducting a cognitive task analysis for knowledge-
based jobs was almost never considered (EL: M =1.67, SD=0.93; CT: M=1.73, SD=
0.97). The mandatory label was sometimes used selectively (EL: M = 3.28, SD =1.49; CT:
M =320, SD=1.54), thereby leaving room for voluntary attendance that helps to
ensure the learner’s motivation and course attendance and that helps to maximise the
success of transfer (for meta-analytical details, see Blume et al. 2010). The companies
only sometimes examined teamwork demands, if needed, especially in e-learning settings
(EL: M =2.93, SD =1.38). Since the single item regarding the selection and competence
of trainers was phrased rather specifically for classroom training, no further comparative
analysis was conducted.

During training

Similar to the effects found before training, the results showed (a) high means for e-learn-
ing and classroom trainings, (b) higher standard deviations in e-learning, and (c) more
missing data in e-learning. Compared with the results before training, we found even
higher means in both training settings (EL: Minin_max = 3.4-4.1, sometimes to almost
always; CT: Myin_max = 3.8-4.5, almost always to always). Generally during training, com-
panies almost always put a lot of effort into almost all transfer support actions. In particu-
lar, they almost always promote learning orientation and boost motivation to learn, with
the highest values obtained in both training settings. The lowest value was achieved for
incorporating errors into training in both training settings (sometimes to almost always).
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Table 1. Implementation of actions for maximising training effectiveness comparing training settings.

Classroom
E-learning training

Time period n M SD M SD p d

Before training 81 360 073 392 0.52 .000 0.505
Conduct a job-task analysis 93 333 094 355 0.78 .000 0.255
Conduct a person analysis 93 351 079 3.84 060 .000 0.470
Conduct an organisational analysis 90 367 123 392 095 .000 0.227
Schedule training 92 354 091 361 071 .452 0.086
Notify employees 93 399 080 4.17 0.9 .000 0.256
Establish attendance policies 89 391 112 388 1.15 .115 -0.026
Prepare supervisors and leaders 88 363 120 4.02 0.89 .000 0.369
During training 81 374 058 4.07 043 .000 0.646
Build self-efficacy 82 377 072 407 0.54 .000 0.471
Promote learning orientation 80 4.13 091 446 0.69 .003 0.409
Boost motivation to learn 83 403 067 438 052 .000 0.584
Use valid training strategy and design 84 366 074 396 0.64 .001 0.434
Build in opportunities for trainees to engage in transfer-appropriate 79 396 072 3.86 058 .001 —0.153

processing

Promote self-regulation 74 368 071 397 064 .000 0.429
Incorporate errors into training 68 336 091 375 0.83 .000 0.448
After training 81 3.16 0.78 340 0.63 .000 0.339
Remove obstacles to transfer 73 335 092 352 086 .008 0.191
Provide tools and advice to supervisors 75 338 089 367 080 .000 0.343
Encourage use of real-world debriefs 78 293 0.83 334 070 .000 0.534
Provide other reinforcement and support mechanisms 81 3.10 090 320 0.83 .038 0.116
Clearly specify purpose of evaluation 77 357 1.08 399 092 .000 0.419
Consider evaluating training at multiple levels 81 3.11 097 326 084 .011 0.165

Note: Descriptive statistics and training setting effects regarding the comparisons of the implementation of actions for max-
imising training effectiveness are presented separately for each time period on a scale level and overall subsumed for
before, during, and after training.

Looking closely at single items in both training settings, we noticed that trainees were
only sometimes encouraged to make mistakes during training (EL: M = 2.90, SD = 1.10; CT:
M =3.39, SD=0.92) and that demonstrations of bad behaviour were too rarely provided
(EL: M=3.30, SD=1.21; CT: M =3.58, SD=1.04). In addition, a relatively low value
was obtained for giving meaningful and diagnostic feedback to trainees, especially in e-
learning (EL: M =3.19, SD=1.06; CT: M =3.78, SD =0.82).

After training
In both training settings, means of actions for maximising training effectiveness after
training were lower than before and during training. Again, data in e-learning settings
varied more in terms of standard deviation and missing data. The scale clearly specifying
the purpose of evaluation scored highest in both training settings. Thus, the companies
almost always determined what they hope to accomplish by evaluating training, and
they linked all subsequent decisions back to their purpose. After training, companies
almost always provide tools and advice to supervisors, but only in classroom training,
whereas in e-learning, all other actions are only sometimes implemented. The scales pro-
viding other reinforcement and support mechanisms and considering evaluating training at
multiple levels were relatively low in value compared with others (only sometimes
implemented), thus indicating the tremendous potential for improvement.

Analyses at the single-item level revealed that virtual or real ‘communities of practice’
were almost never used to reinforce and support the content that trainees learned during
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training (EL: M =2.39, SD=1.13; CT: M =249, SD =1.05). Moreover, implementing a
plan of action (agreements) between the trainee and supervisor was relatively rare (EL:
M=246,SD=1.11; CT: M=2.79, SD = 1.04).

In terms of considering evaluating training at multiple levels, we found that all compa-
nies obtained quite high values when measuring participants’ satisfaction with training and
their success of learning (see Figure Supplemental 1). However, all other levels dealing with
the measurement of success of transfer, training success at the company level, and the use
of precise affective, cognitive, and/or behavioural indicators to measure the intended
learning outcomes were disregarded (almost never to sometimes), which illustrates a
potential for improvement.

Opverall, to answer RQ 1, companies almost always implement actions for maximising
training effectiveness before and during training in both training settings (besides two
scales in e-learning). However, after training, transfer-supportive actions are rather only
sometimes implemented. Generally, more variance was found in e-learning than in class-
room training indicating greater differences in considering transfer-supportive actions in
e-learning across companies.

Implementation of specific e-learning actions for maximising training
effectiveness

RQ 2, to what extent do companies implement specific e-learning actions for maximising
training effectiveness that also maximise the success of learning and the success of transfer,
is answered by presenting descriptive results (M, SD; see Table 2).

The majority of companies almost always designed their e-learning settings adequately
(M =4.06, SD=0.60). To be more specific, data at the single-item level revealed that the
companies almost always ensure that their e-learning actions are based on sound instruc-
tional design (M =4.27, SD =0.81) and that they carefully consider which training topics
can be delivered via e-learning (M =4.25, SD =0.90). Furthermore, in case of questions
and problems, participants get support from a hotline or an IT department, and trainees
are provided with feedback and are offered sufficient structure and guidance to allow
them to make decisions about their learning experience. To answer RQ 2 regarding the
extent to which companies implement specific e-learning actions that maximise the
success of learning and the success of transfer, we conclude that the companies were
good at maximising the success of transfer, as indicated by their high values in designing
their e-learning settings adequately even though there is still some room for improvement.

However, regarding the scale that measures the appropriate use of simulations, a rela-
tively low value with high standard deviation and a great deal of missing data was obtained
(M =2.62, SD=1.18). Here, the companies showed low values (almost never) in using
simulations to train complex and dynamic skills (M = 2.32, SD = 1.10) and in guiding prac-
tice (M = 2.47, SD = 1.10).

Implementation of actions for maximising training effectiveness: comparing
training settings

Before training
T-tests showed significant mean differences in favour of classroom training in almost all
scales, all ps <.01: conduct a job-task analysis, conduct a person analysis, conduct an
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Table 2 . Implementation of specific e-learning actions for maximising training effectiveness.

n M SD
Adequately design e-learning settings 97 406 0.60
We ensure that our e-learning actions are based on sound instructional design. 89 427 081
We consider carefully which training topics can be delivered via e-learning. 93 425 0.90
In case of questions and problems, participants get support from a hotline or an IT department. 9% 4.6 1.03
When implementing e-learning, trainees are provided with feedback. 90 382 1.07

Participants are offered sufficient structure and guidance to allow them to make decisions about their 87 3.83 0.87
learning experience.

Use simulation appropriately 73 262 118
We ensure that simulation is job relevant, even if it is not identical to the job. 66 3.23 158
When implementing simulations, the opportunity for performance diagnosis and feedback is built in. 62 2.71 1.40
After implementing simulations, practice is guided. 56 247 1.10

Simulations are used to train complex and dynamic skills (particularly those that may be dangerous). 59 232 1.10

Note: Mean on Likert scale ranging from 1 (never) to 5 (always).

organisational analysis, notify employees, and prepare supervisors and leaders (see Table 1
and Figure Supplemental 2). No significant differences between training settings occurred
for schedule training or establish attendance policies. In summary, the results confirmed
RQ 3a as fewer actions for maximising training effectiveness before training are
implemented in e-learning compared with classroom training settings.

During training

Results during training revealed the same underlying structure as before training (see
Table 1 and Figure Supplemental 3). That is, actions to maximise training effectiveness
were significantly more often implemented in classroom training than in e-learning set-
tings (all ps <.01), confirming RQ 3b.

After training

As displayed in Table 1 and Figure Supplemental 4, results indicated significant mean
differences of actions for maximising training effectiveness after training in favour of class-
room training in all scales (all ps <.05), confirming RQ 3c. Significant differences (p <.05)
indicating a small effect between both training settings were found for providing other
reinforcement and support mechanisms and for considering evaluating training at multiple
levels.

Implementation of actions for maximising training effectiveness: comparing
time periods

An analysis of variance with two within-subjects factors was conducted to assess the
impact of the two different training settings (e-learning, classroom training) on partici-
pants’ scores on a 5-point Likert scale measuring the implementation of actions for max-
imising training effectiveness across all scales within the three time periods of training
(before, during, and after training). The overall substantial main effect (across all scales
for each time period separately) when comparing the two training settings was significant,
Wilks’ Lambda = .58, F(1, 80) = 57.26, p <.001, nﬁamal = 42, suggesting a difference in the
implementation of actions for maximising training effectiveness between the two training
settings. Furthermore, there was a substantial main effect for the time period, Wilks’
Lambda=.38, F(1, 80)=63.72, p<.001, néamal =.62, with both training settings
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Figure 1. Comparisons of means of the implementation of actions for maximising training effectiveness
before, during, and after training in e-learning and classroom training. n = 81. Tests of within-subjects
contrasts showed very large effects for before and after training (***p <.001) as well as for during and
after training (***p <.001) but only a medium effect for before and during training (**p <.01).

showing an overall reduction in scores pertaining to the implementation of actions for
maximising training effectiveness across time periods (see Figure 1). There was no signifi-
cant interaction between training settings and time periods, Wilks’ Lambda = .95, F(1, 80)
=211, p=.13, néartial =.050. Tests of within-subjects contrasts showed a very large effect
for differences between before and after training (p <.001, n?)artial = .47) as well as between
during and after training (p <.001, nﬁamal =.61), always with lower scores for the time
period after training. The difference between before and during training revealed a
much smaller effect (p <.01, nf)amal =.090). Thus, RQ 4 was confirmed since actions for
maximising training effectiveness are least implemented after training compared with
before and during training in both training settings.

Discussion
Summary and practical implications

The present study aimed at contributing to the science-practice gap regarding the appli-
cation of evidence-based actions for maximising training effectiveness in corporate prac-
tice. In the following section, key findings are summarised together with their
corresponding implications for practice.
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First, regarding the RQ to what extent transfer-supportive actions are implemented
before, during, and after training in companies that have been awarded ‘best employers
in Germany’, high means were generally found in both training settings, especially
before and during training, with higher standard deviations in e-learning than in class-
room training. Before training, besides conducting a job-task analysis in e-learning only
sometimes, companies almost always consider all transfer-supportive actions. During
training, companies put great effort into almost all transfer support actions (and especially
into promoting learning orientation and boosting motivation to learn). After training, com-
panies clearly specify the purpose of evaluation as well as provide tools and advice to super-
visors, but only in classroom training; in e-learning, on the other hand, all actions are only
sometimes implemented.

Focusing on actions that were almost never or only sometimes implemented in practice,
the following issues and practical implications have to be considered. Before training,
adapting the training environment to meet the needs of older workers was rarely
implemented. This finding calls for a demand to ensure a fit with trainees’ needs, particu-
larly in terms of an aging workforce. With regard to actions during training, incorporating
errors into training is rarely considered in practice. As prior research has revealed that
integrating error management during training correlates with the success of the transfer
(Keith and Frese 2008; Watson et al. 2013), equipping trainees to deal with situations con-
taining errors on the job and monitoring their behaviour during training is highly rec-
ommended. After training, encouraging the use of real-world debriefs is not often
applied in practice; therefore, it seems necessary to foster this practice in the future
(Salas et al. 2012). Consequently, this action promotes adequate mental models, content
retention, self-efficacy, and motivation and thus also improves job performance (Smith-
Jentsch et al. 2008; Salas et al. 2012). We have identified the potential for improvement
in providing other reinforcement and support mechanisms. Therefore, companies should,
for example, provide job aid or access to knowledge repositories or communities of prac-
tice to improve job performance (e.g. Gallupe 2001; Wenger, McDermott, and Snyder
2002; Salas et al. 2012). Furthermore, almost all items of the scale considering evaluating
training at multiple levels were only almost never to sometimes implemented after training.
Our results thus confirm the lack of systematic evaluation after training, which has been
consistently found in other studies (e.g. Patel 2010). As the importance of monitoring the
learning process for the success of learning and the success of transfer has been widely
demonstrated (e.g. Saks and Burke 2012), we emphasise that more systematic, multi-
level evaluation is needed in corporate practice in the future. Adequately evaluating train-
ing allows for well-grounded decisions about the training - including any necessary
modifications - and for maintaining the training’s effectiveness (Salas et al. 2012).

In summary, even though high means in both training settings were obtained (primar-
ily before and during training), there is room for potential improvement, especially in
meeting the needs of older workers, integrating error management, encouraging the use
of real-world debriefs, providing reinforcement and support mechanisms, and evaluating
training at multiple levels.

Second, to answer our RQ regarding the extent to which companies implement specific
e-learning actions for maximising training effectiveness, we conclude that companies are
good at designing their e-learning settings adequately, as indicated by high values, for
example, in terms of carefully considering which training topics can be delivered via e-
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learning. Nevertheless, there is still room for improvement, especially in providing feed-
back, structure, and guidance to enable trainees to engage in self-regulatory processes
and to reflect and adjust their self-paced learning processes (Gravill and Compeau
2008). Feedback loops help trainees to further monitor their progress towards goals and
thereby enhance learning (Kluger and DeNisi 1996; Cannon and Witherspoon 2005;
Hattie and Timperley 2007; Salas et al. 2012). Contrary to the high values previously exam-
ined, the companies displayed low values (almost never) with a great deal of missing data
in using simulations appropriately, for example, in training complex and dynamic skills.
Missing data can be explained: Only 10.3% of companies fairly commonly or very com-
monly used simulations. It is possible that the companies rarely deal with situations in
which simulations are the first choice in training setting, for example, for situations
that involve particularly dangerous actions. Well-designed simulations enhance learning,
improve performance, and help minimise errors, yet this potential of simulations may well
remain untapped (Salas et al. 2012).

Third, regarding the main research focus on comparing training settings, results
confirm that fewer actions for maximising training effectiveness are implemented in e-
learning compared with classroom training settings across all three time periods
(before, during, and after training). Even though high standard deviations occurred
(especially in e-learning settings), on average, there were significant differences between
both training settings for most of the scales. One reason for this outcome could be that
e-learning is constructed and implemented too fast or that not enough expertise is
present to incorporate the variety of well-investigated evidence-based actions for maximis-
ing training effectiveness known from the current T&D research literature (Salas et al.
2012). Another reason could be that the costs for e-learning settings (especially software)
are much higher compared with classroom training settings, especially when they are
additionally implemented (Bedwell and Salas 2010; MMB 2010).

Fourth, comparing time periods, our results confirm that actions for maximising train-
ing effectiveness are least implemented after training compared with before and during
training in e-learning and classroom training. These findings are in line with previous
findings regarding the transfer problem (e.g. Baldwin and Ford 1988; Grossman and
Salas 2011; Saks, Salas, and Lewis 2014). More specifically, on the one hand, our results
affirm Van Buren and Erskine’s (2002) findings that companies investigate transfer
support actions before and during training instead of after training. On the other hand,
our results affirm findings by Salas et al. (2012) that companies tend to focus on
aspects during training, as indicated by the highest means of actions for maximising train-
ing effectiveness. However, the aspects after training are most relevant to maximising
training success on a long-term basis, for example, support from supervisors and col-
leagues, positive and negative consequences, phases of exercises, or meaningful and
analytical feedback (Hattie and Timperley 2007; Salas et al. 2012).

From an applied HRD perspective, the increasing digitalisation also in the field of T&D
requires an even stronger focus of promoting transfer-supportive actions in e-learning.
Throughout the training process (before, during, and especially after training), companies
should more consistently apply strategies that matters for maximising training effective-
ness, so that training is sustainable and its investments pay off in the long run.

Due to the selected sample (i.e. large-scale enterprises with high numbers of turnover
and employees from various branches of industry, awarded as ‘best employers in
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Germany’), the results should be interpreted mainly nationally and partially internation-
ally. The companies reported that their responses to the implementation of actions for
maximising training effectiveness have a national and even an international scope of appli-
cation (74.3%). This accounts for the high practical impact for both trainees and T&D pro-
fessionals and also demonstrates the relevance of this exploratory study for research in the
field of T&D.

Contribution to HRD theory

From a theoretical perspective, the present study contributes to the HRD theory by build-
ing on the framework of Salas et al. (2012). The comparison of both training settings -
corporate e-learning and classroom training — across three time periods serves as a refine-
ment of the model by Salas et al. (2012). As fewer actions for maximising training effec-
tiveness are implemented in e-learning, this study demonstrates that companies in
practice lag behind necessary adjustments when implementing e-learning.

Taking transfer-supportive actions in e-learning into greater account becomes
especially important in times of digital change when the transfer of information via e-
learning settings has increased and partially compensated traditional classroom training.
According to Baldwin and Ford’s (1988) transfer process model and along the discussion
on which training setting is more effective given certain circumstances (e.g. Sitzmann et al.
2006), this study supports the decisive role of the training design by additionally focussing
on specific e-learning actions for maximising training effectiveness.

Limitations and suggestions for future research

A first limitation is the sole usage of evidence-based actions for maximising training effec-
tiveness, as presented by Salas et al. (2012). As a consequence, all strategies and actions
that have been identified in prior research may not have been included in this study.
For example, the following questions remain open: (a) What specific features of new tech-
nologies (e.g. social media) actually contribute to learning? (b) How and why do specific
types of training result in learning? (c) What higher-order skills do experts use to execute a
task? and (d) What is the contribution of blended or informal learning? Even though the
checklist presented by Salas et al. (2012) subsumes a whole body of evidence-based
research findings on training effectiveness relevant for practice, its mere application
cannot be interpreted as deterministic, leading to training success. Despite relative simpli-
city of the checklist, it helps in bridging the science-practice gap.

A second limitation of this study refers to the generalisability of results: Altogether, we
selected companies for our study that had received awards in excellence regarding HRD
activities; thus, we may tend to overrate the effects compared to other companies that
do not do as quite as much as the companies investigated. Also, inflated responses can
also be due to respondents’ assumption that high scores are preferable. In addition,
data from the companies were based on the person most responsible for the company’s
HRD activities, who was asked to fill in the questionnaire. However, there is no proof
that this person always represented the head of the T&D department. To confirm our
results and make them more influential, more companies with a national or even inter-
national scope of application and multidimensional assessments need to be investigated,
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for example, by also including trainees, colleagues of trainees, or supervisors in addition to
T&D professionals. However, investigating this special-selected sample, we fulfil the hope
that the results nowadays are even more relevant educationally and economically as Great
Place to Work® become even more international with locations in 52 countries worldwide.

We used an online questionnaire to benefit from online assessment advantages (i.e. cost
savings and the absence of limitations in time and space). However, the online question-
naire provided no possibility to clarify the meaning of items - even though samples were
given for some but not all items that might be awkwardly phrased, vague, or unclear. This
may have led to fewer conscientious answers or missing values, especially for the evalu-
ation scale after training. Generally, we assume a tendency to avoid extreme answers
and a tendency to answer in a socially desirable manner as these tendencies demonstrate
a positive self-signalling of the companies and thereby imply self-presentation.

For future research, it would be interesting to follow-up on this study in order to inves-
tigate how companies react to the benchmark as well as to the checklist of evidence-based
recommendations and best practices for maximising training effectiveness in order to see
whether this reaction has stimulated them to implement these actions (even more often).
Including e-learning as such despite many calls for transfer-supportive actions, in reality
not that much has changed. As stated by Bell et al. (2017), the examination of learning and
transfer that occurs outside the classroom, i.e. in e-learning, is a critical trend and advance
in recent decades that needs more attention.
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