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Abstract: Against the background of demographic change and skill shortages 
continuing vocational training is of great significance in Germany. However, the 
training effectiveness is mostly assessed only at the end of a training program or 
several months after the training. Since in continuing vocational training the two 
contexts learning field (training) and performance field (work context) act simul-
taneously, the presented study investigated whether there are already situations in 
the work context which allow the application of newly acquired knowledge in 
parallel with the training. The main focus lies in the identification of predictors of 
learning transfer that takes place alongside the training participation and in the 
investigation of their causal relationships. Using structural equation modelling five 
latent variables were identified which have a significant effect on learning transfer 
parallel to the training – the so called collateral learning transfer. These five 
predictors explain together 62% of the variance of collateral learning transfer 
(gathered as performance improvement at work). 
 
Keywords: collateral learning transfer, learning transfer, job performance, 
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1 Introduction 

The legitimation of vocational training is of central importance regarding the 
investments made. Therefore, it is not surprising that the design of training 
measures is currently leading the list of challenges within vocational training 
(SCIL trend study, Diesner and Seufert, 2010). The two questions “What effects 
are noticed in the work context?” (outcome-oriented research; Kirkpatrick and 
Kirkpatrick, 2006, Philipps and Schirmer, 2008) and “Which parameters contribute 
to knowledge development and knowledge transfer?” (process-oriented research; 
Holton et al., 2000; Bates et al., 2007) are discussed in separate lines of research. 
Practice and research in continuing vocational training (CVT) are currently 
dominated by these two approaches. However, a linked study of process and 
outcome data would be a necessary condition in order to evaluate and improve the 
effect of training in the work context (Desky and Tessaring, 2006). Baldwin and 
Ford defined learning transfer as follows: "For transfer to have occurred, learned 
behavior must be generalized to the job context and maintained over a period of 
time on the job." (Baldwin and Ford, 1988, p. 63).  
 In this respect, Gessler (2012) argues that the movement from learning to 
application does not imply that knowledge from the learning field may easily be 
transferred to the work environment or performance field. A more sufficient term 
or concept would be “transformation” because learning transfer in vocational 
training is more like a context-based transformation of knowledge. If both contexts 
- learning and performance field - have an effect at the same time, transfer takes 
place parallel, not sequentially. On one hand, transfer occurs as transformation 
within the learning and the performance field, and on the other hand, these 
transformations build resources for the respective other field. In this understanding, 
the learning field rather exists "beside" the performance field, not after it, and the 
effects are mutually reciprocal, not unilateral. 
 To evaluate the impact of training, most commonly trainee reactions are 
collected. These are based on the assumption that the satisfaction allows 
conclusions on the learning success. But is successful learning transfer so easily to 
describe or is it rather the interplay of complex causal relations of predictors? 
 Previous research results show no significant relationship between satisfaction 
scores and the learning and transfer success of participants and the implementation 
and application of learning in the work context. Satisfaction surveys alone tell us 
little about the actual capacity of the transfer of the newly acquired knowledge in 
behavioral changes. Statements about the actual learning and transfer success thus 
should not be taken on trainee reaction scores only (Alliger et al., 1997; Ruona et 
al., 2002; Wirth et al., 2009; Gessler and Sebe-Opfermann, 2011). 
 But what predictors have an impact on successful transfer of the learned to the 
workplace and when does the transfer of learning happen? The presented study is 
aiming at answering these questions. 
 In contrast to the traditional understanding of learning transfer, where 
successful transfer of learning takes place when the learning is generalized and 
sustainably used in the workplace over a period of time (Baldwin and Ford, 1988), 
the present research study underlies the assumption that learning transfer already 
occurs parallel to training, and not necessarily only after the completion of the 
training. This assumption is based on the theoretical framework model of Gessler 
(2012), which emphasizes the presence of the transfer situation in the work 
environment of the learner as a prerequisite for learning transfer in addition to the 
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sustainable use of what is learned. In this respect, knowledge is neither linearly 
transferred from a learning field (e.g. a training) to a performance field (the work 
context), nor are these two contexts to be considered completely separate. The 
context learning field is, in contrast to the overarching performance field, limited in 
time - a special feature of continuing vocational training (ibid.). 
 Since in CVT the learning field and the performance field act simultaneously, 
it is to investigate whether the work performance of the learner is already 
improving through application of the training content before the end of the training. 
Accordingly, the main focus of the study presented lies parallel to the training 
participation both on the identification of predictors of the learning transfer, and on 
the investigation of causal relations between the predictors of learning transfer. 
 For this purpose, it makes sense to link process and outcome data (Descy and 
Tessaring, 2006). In such coupled investigations both the learning and transfer 
processes (process-oriented research; Holton et al., 2000; Bates et al., 2007) and 
the impact of training in the work context (outcome-oriented research; Kirkpatrick, 
2006, Philipps and Schirmer, 2008) are considered. In the past, both research 
approaches have been considered mainly as two separate lines of research (Gessler, 
2012). 
 In the present research study process and outcome data are collected both in 
the learning field and in the performance field to investigate learning transfer (as 
improvement in work performance) during CVT.  
 The investigation thus takes place on the meso-level of the transfer term as 
newly learned is transferred from the learning field (source) to the performance 
field (real application context, target) (Hense and Mandl, 2011; Mandl et al., 1992). 

1.1 Study purpose and significance 

Contrary to the widespread understanding of learning transfer (generalization and 
maintenance of the learned after the training, see Baldwin and Ford, 1988), it is 
assumed in the present research, that an increase in performance in the workplace 
through the application of learning content already takes place parallel to CVT. 
 Since this phenomenon has not been described in the literature yet, it makes 
sense at this point to extend the classical understanding of learning transfer and to 
introduce a new term: 

Collateral learning transfer 
 

Collateral learning transfer refers to learning transfer which occurs as an 
improvement of performance in the workplace already parallel to the training. The 
term "collateral" (Latin collateralis) means parallel, together with, accompanying, 
alongside.  
 In education, the term "collateral" is not new. Collateral learning is a learning 
process, which takes up the previous experience of the learner and leads to further 
acquisition of knowledge. Unlike incidental learning, collateral learning comprises 
the imparting of knowledge (Faulstich, 2009; after Dewey, 1938). 
 From a business perspective Lee, Johnson and Grewal (2008) speak from 
collateral learning in the context of the establishment of strategic corporate 
alliances for the development of new products. In this regard, collateral learning 
results from the activities and experiences of the collaboration and acquisition of 
new product development knowledge in the alliance. The individual and collective 
factors in the alliance or the similarity of the organizations determine the extent of 
collateral learning. Within the alliance collateral learning takes place parallel in the 
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individual companies where deeper and new product-related knowledge arises 
(Inkpen, 1998; Miner et al., 2001; Lee et al., 2008). 
 Within these alliances, in which each company is a separate context, collateral 
learning arises accompanied by activities and experiences in the interplay of these 
contexts (Moorman and Miner, 1998). This simultaneous functioning of (at least) 
two contexts is also given in the case of the research approach of the present study 
through the learning field and the performance field. Here, learning transfer occurs 
parallel, thus collateral, to further training. 
 For the purposes of this study, therefore, transfer of learning which happens 
already accompanying the continuing vocational training is referred to as collateral 
learning transfer. The main focus of research presented in this paper is the iden-
tification of the predictors of collateral learning transfer and its causal relations. 

1.2 Research questions 

In order to find support for the assumed new transfer term collateral learning 
transfer, it is investigated first, whether learning transfer (as improvement of 
performance in the workplace) already occurs parallel to the training. 
 
 Research question 1:  
 Does learning transfer already occur parallel to the training? 
 
Moreover, it is of interest, what predictors actually have an effect on learning 
transfer parallel to the training. 
 
 Research question 2:  
 What are the predictors of collateral learning transfer? 
 
Finally, and to get a greater understanding of the phenomena collateral learning 
transfer the causal relations between the predictors are analyzed. 
 
 Research question 3:  

In which causal relations do the predictors have an effect on collateral 
learning transfer? 

 
In the next section, the methodology of the study will be explained. 
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2 Methodology 

Whereas the identification of factors of learning transfer has been intensively 
researched internationally, the structure of linkages has been mostly neglected. 
That is why Cheng and Ho (2001) – as part of their meta-analysis of studies of the 
years 1989 until 1998 - recommend on one hand the validation of the factor 
structure and on the other hand the usage of structural equation modeling for 
further research studies in this field. This recommendation has not been seized on 
with only a few exceptions, such as Yamkovenko (2009) who analyzed a factor 
model of personality, self-efficacy, goal orientation, and intent to transfer training 
on the job, and Gessler (2012) who also examined the structure of the factors of 
learning transfer by integrating process and outcome data (as mentioned above). 
 Causal dependencies between latent variables can be tested with the help of 
structural equation modeling. Therefore, content related hypotheses are linked in 
the model and tested by the empirically obtained data. The correlations between the 
variables are tested and the variance of the dependent variable will be explained 
(Reinecke, 2005).  
 Following the assumption mentioned above that learning transfer takes place 
parallel to CVT data of the professional and the social-communicative performance 
of learners is collected during the training participation. The online-questionnaire is 
based on the pre-study of Gessler (2012), but further developed, adapted to the dif-
ferent research design and complemented by additional latent variables such as 
self-efficacy and work identification. Therefore, existing inventories (i.a. Holton, 
Bates and Rouna, 2000) and meta-analysis have been considered (i.a. Blume et al., 
2010; Mandl et al., 1992).  

2.1 Sample and data collection 

Project management has been selected as domain for the study. With 
approximately 37% share of the company work processes (with increasing 
tendency) project work and the related project management represent a key 
operational field (Rump et al., 2010). The study is carried out in a field which 
implements innovations in enterprises and thus is highly relevant (Gessler, 2010). 
At the same time, this selection is also a limitation which is weakened by the 
consideration of different company contexts and sectors in the context of inter-
company training. 
 The study participants are taking part in a standardized project management 
program, which is carried out Germany-wide and ends with a certification that is 
recognized by companies. The course includes a "kick-off" day, 10 attendance days 
(spread over 3-4 blocks) and the certification. The total duration of training extends 
over a period of about 4 months. On the basis of a unified concept of the training 
course the training is performed by different trainers who have all gone through an 
extensive training and certification process for authorization. The content, 
materials and methods of the course are also standardized. This uniform setting is 
of importance because trainings without such quality assurance processes might 
probably have a different weighting of the predictors of collateral learning transfer. 
 The data was collected after training day six. The sample consists of 299 
participants (72.2% male, 27.8% female) coming from 82 Germany-wide project 
management training courses. The age of the respondents was between 20 and 57 
years. 50.5% of participants were between 25 and 34 years old. Within this age 
group, 30 to 34-year-olds had the largest share (30.5% of all 299 participants). A 
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majority of the respondents reported to have a college degree (239 of 276 
participants). With a percentage of nearly 30 percent each, the participants come 
from the two most represented sectors software industry as well as consulting, trai-
ning and coaching. 

2.2 Instruments 

Based on outcome-oriented and process-oriented research approaches (see above), 
especially the Model of the Transfer Process of Baldwin and Ford (1988), the 
Learning Transfer System Inventory (Holton et al., 2000), and the pre-study of 
Gessler (2012) have been considered in the present investigation. The following 
dimensions and latent variables have been studied: 

• Trainee characteristics 
o Conscientiousness 
o Self-efficacy 
o Work identifikation 

• Training and learning conditions 
o Methods 
o Situatedness of the learning environment 
o Competence support 

• Transfer orientation of the training 
• Transfer motivation 
• Organizational transfer climate 

o Transfer climate in the team 
o Superior support (attitude) 
o Superior support (action) 

• Transfer situation 
• Transfer success 

o Professional performance 
o Social-communicative performance 

In table 1 each latent variables of the study’s instrument is described and an 
example for an item of each scale is given. 
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Table 1: Description of the instrument 

Latent variables Description Item example 

Conscientiousness 
Extent to which a person is 
reliable, disciplined, and 
ambitious. 

If I go into a commitment, 
you can rely on me. 

Self-efficacy Extent to which one believes 
in the own skills and abilities.  

For every problem I can 
find a solution. 

Work 
identifikation 

Extent to which one identifies 
with his/her work. 

My work is satisfying. 
 

Methods 
Extend to which the methods 
of the training support the 
learning. 

The methods used in the 
training support the 
learning. 

Situatedness of 
the learning 
environment 

Extent to which situational 
possibilities of application are 
shown and discussed in the 
training. 

Possibilities of application 
are presented and 
discussed. 

Competence 
support 

Extent to which the 
accomplishments of the 
learners are valued and 
supported by the trainers. 

My learning attainments 
are recognised in the 
training. 

Transfer 
orientation of the 
training 

Extent to which the training 
resembles the real work 
situation. 

In the course I get a lot of 
ideas for my practical 
work. 

Transfer 
motivation of the 
learner 

Extent to which the learner is 
motivated to apply the learned 
at the workplace. 

I am motivated to apply 
the course content in my 
work. 

Transfer climate 
in the team 

Extent to which team members 
support the application of the 
newly learned. 

My team members are 
open to change. 

Superior support 
(attitude) 

Extent to which the superior is 
interested in the application of 
the newly learned. 

My superior appreciates it 
when I apply the new 
knowledge from the 
training at work. 

Superior support 
(action) 

Extent to which the superior 
discusses concrete possibilities 
of application. 

My superior discusses 
with me how I can apply 
the training content at 
work. 

Transfer situation 
Extent to which the newly 
learned is applied to the 
workplace. 

Whenever possible, I try 
to integrate course content 
into everyday work. 

Professional 
performance 

Extent to which the learner 
increases his/her professional 
performance in the workplace. 

Because of the PM 
training I plan and 
monitor the dates in my 
projects more precisely. 

Social-
communicative 
performance 

Extent to which the learner 
increases his/her social-
communicative performance in 
the workplace. 

Because of the PM 
training I have fewer 
conflicts within the 
project team. 
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Using exploratory factor analysis, the scales were tested for single structure, 
commonality and content validity as well as reduced about items that did not meet 
these criteria. Only the scales conscientiousness and self-efficacy could not be un-
ambiguously validated due to low communality. The subsequent examination of 
the internal consistency of the scales (see table 2) resulted in good to average reli-
ability for all scales with the exception of the scale conscientiousness (α=.672), 
which has only a low reliability. 
 
Table 2: Internal consistency of the instrument 

Dimensions Latent variables Numbers of 
items 

Cronbach 
Alpha 

Trainee 
characteristics 

Conscientiousness 5 .672 
Self-efficacy 5 .804 
Work identifikation 4 .892 

Training and learning 
conditions 

Methods 5 .876 
Situatedness of the 
learning environment 3 .831 

Competence support 4 .836 
Transfer orientation 
of the training 

Transfer orientation of the 
training 4 .885 

Transfer motivation 
of the learner 

Transfer motivation of the 
learner 4 .912 

Organizational 
transfer climate 

Transfer climate in the 
team 4 .923 

Superior support (attitude) 2 .945 
Superior support (action) 4 .935 

Transfer situation Transfer situation 4 .880 

Transfer success 
Professional performance 6 .924 
Social-communicative 
performance 9 .961 

 
In the following section the procedure of data analysis is described. 

2.3 Data analysis 

The overall structure of the quantitative data was analyzed using structural 
equation modeling (SEM). The strength of SEM lies in being able to model 
complex causal relations between latent variables (structural model). The second 
strength of this method is that the latent variables are measured by manifest 
variables (measurement model), controlling for measurement errors. In contrast, 
using scale means, which is the predominant approach, is accompanied by 
considerable bias and represents the gathered trait only in a very limited way 
(Urban and Mayerl, 2014). 
 Modeling and analysis of the data is performed with the software Mplus. 
Mplus uses by default the FIML method (full-information maximum likelihood).  
In the case of the present study, however, a method has to be chosen which can 
also compensate for the complete failure of individual participants as the presented 
results come from data of a longitudinal study. Therefore, multiple imputation had 
been used. 
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 In multiple imputation (Rubin, 1987) multiple parameters are simulated and 
replaced for each missing value. It should be noted that the generated values are 
only estimates of the true value and do not represent the observed value. Multiple 
imputation is more effective compared to other methods for dealing with missing 
values, since a pairwise or listwise deletion of missing data can be avoided and 
thus no respondents are removed from the analysis. The sample is fully maintained 
and an analysis by standard methods is possible. In the analysis, differences 
between the various imputed data sets are taken into account in order to consider 
uncertainties of imputation (Lüdtke et al., 2007).  

3 Results 

The results of the study will be presented now, regarding the questions whether 
learning transfer already takes place parallel to continuing vocational training 
through an improvement of performance in the workplace (research question 1) 
and which predictors cause transfer of learning at this time (research question 2). 
From the here identified predictors a structural equation model of collateral 
learning transfer is developed and empirically tested (research question 3) in the 
course of this chapter. 

3.1 Research question 1 

In order to answer research question 1: “Does learning transfer already occur 
parallel to the training? the following hypothesis was formulated: 
 
 H1: Parallel to the training the learned is already transferred to the 

workplace. 
 
To accept or reject this hypothesis the following determination was made:  
Transfer of what is learned takes place parallel to the training when the means of 
the latent variables of the transfer success (performance at the workplace), and the 
transfer situation are at least 4.0. This threshold was chosen because as the data 
was gathered on a 7-point scale, from a linguistic point of view on this value the 
majority of the respondents show agreement and therefore successful transfer of 
the learned to the workplace. 
  
Table 3 shows the mean values of the scales transfer situation (M=4.450), 
professional performance (M=4.471), and social-communicative performance 
(M=4.272) which are all above the threshold of 4.0. The descriptive analyses of the 
results show that even while the training is still being given an application of 
course content to the workplace takes place.  
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Table 3: Statistics of the latent variables of the transfer success 

Latent variable M SD N 
Transfer situation 4.450 1.338 269 
Professional performance 4.471 1.486 258 
Social-communicative performance 4.272 1.474 261 

 
Nevertheless, the standard deviation of the latent variables should be noted. It 
cannot be concluded that the learning is already being transferred by all 
participants equally in the workplace in parallel with the course. It can, however, 
be noted that there is predominant agreement regarding the transfer of the learned 
already at the middle of the course (after six of ten trainings days). 
 To conclude, parallel to attending the training both possibilities of application 
of the newly learned in the workplace (transfer situation), and transfer of learning 
(professional performance, social-communicative performance) are possible. Thus, 
collateral learning transfer takes place and hypothesis H1 is accepted. 
 The predictors of collateral learning and their causal relations will be 
investigated next.  

3.2 Research question 2 

To consider research question 2: "What are the predictors of collateral learning 
transfer?" the effects of the collected latent variables on the learning transfer 
(gathered as professional performance and social-communicative performance) are 
analyzed. In order to identify predictors of the transfer success parallel to the 
training, the following hypotheses were tested: 
 
 H2.1: The trainee characteristics determine collateral learning transfer.  
 H2.2: The training and learning conditions determine collateral learning 

transfer. 
 H2.3: The transfer orientation of the training determines collateral 

learning transfer. 
 H2.4: The transfer motivation of the learner determines collateral 

learning transfer. 
 H2.5:  The organizational transfer climate determines collateral learning 

transfer. 
 H2.6:  The transfer situation determines collateral learning transfer. 
 
For each of the hypotheses to be tested a structural equation model was estimated. 
The presentation of results is in the order of the hypotheses, beginning with the 
impact of trainee characteristics on collateral learning transfer. 
 
H2.1: Trainee characteristics 
The latent variables conscientiousness (r=.07, p=.452), self-efficacy (r=.02, 
p=.839) and work identification (r=.18, p=.013) have standardized regression 
weights (also called path coefficients) which are meaningless according to Chin 
(1998) as they are lower than r<.20. The trainee characteristics have no significant 
effect (all p<.01) on collateral learning (model fit: χ2/df=1.364, RMSEA=.035, 
CFI=.951, SRMR=.048). Consequently, the trainee characteristics cannot be 
considered as predictors of learning transfer that occurs alongside training. 
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H2.2: Training and learning conditions 
Like the trainee characteristics, neither the training methods (r=.04, p=.721), nor 
the situatedness of the learning environment (r=.18, p=.186), nor the competence 
support (r=.11, p=.321) have a significant effect on collateral learning transfer 
(model fit: χ2/df=1.328, RMSEA=.033, CFI=.956, SRMR=.048).   
 
H2.3: Transfer orientation of the training 
In contrast to the trainee characteristics, and the training and learning conditions 
has the transfer orientation of the training a significant effect on collateral learning 
transfer (p <.001). The regression has a medium weight (r = .41). In addition, the 
transfer orientation of the training explains 17% of the variance of the learning 
transfers during the training (model fit: χ2/df=1.677, RMSEA=.048, CFI=.944, 
SRMR=.045). 
 
H2.4: Transfer motivation 
The transfer motivation has a significant causal effect of medium size on collateral 
learning transfer (r=.47, p<0.001). The transfer motivation also explains 22% of 
the variance of learning transfer that occurs parallel to the training (model fit: 
χ2/df=1.570, RMSEA=.044, CFI=.952, SRMR=.043).  
 
H2.5: Organizational transfer climate 
From the standardized model results it can be concluded that the attitude-related 
transfer support from the superior is the only one of the three latent variables of the 
organizational transfer climate that has no significant effect on collateral learning 
transfer (r =.013, p=.887). Whereas both the action-oriented transfer support from 
the superior (r=.282, p<.001), and the transfer climate in the team (r=.356, p<.001) 
are significant predictors of collateral learning transfer. The organizational transfer 
climate explains 34% of the variance of collateral learning transfer (model fit: 
χ2/df=1.229, RMSEA=.028, CFI=.972, SRMR=.045). 
 
H2.6: Transfer situation 
The transfer situation has a strong effect on collateral learning transfer (r=.52, 
p<0.001) and explains 27% of the variance (model fit: χ2/df=1.980, RMSEA= 057, 
CFI=.917, SRMR=.063).  
 
Summary: 
Through SEM the hypotheses H2.1 and H2.2 are rejected, whereas the hypotheses 
H2.3, H2.4, H2.5, and H2.6 are accepted. The following latent variables were 
identified as predictors of collateral learning transfer: 

• Transfer orientation of the training 
• Transfer motivation of the learner 
• Transfer climate in the team 
• Action-oriented transfer support from the superior 
• Transfer situation 

In a next step the causal relations between these predictors and collateral learning 
transfer are estimated using SEM. 
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3.3 Research question 3 

In order to answer research question 3: “In which causal relations do the predictors 
have an effect on collateral learning transfer?” the five previously as predictors of 
collateral learning transfer identified latent variables have been brought together in 
the same theoretical model. The latent variables transfer climate in the team, 
action-oriented transfer support from the superior, and transfer situation commonly 
represent the context “performance field” as an intermediate variable. Additionally, 
the latent variable attitude-related transfer support from the superior has also been 
integrated into the model, since the presumption was obvious that this affects the 
action-oriented transfer support from the superior. 
 Regarding the transfer of learning, which is already taking place in the 
workplace as an improvement of professional and social-communicative per-
formance in parallel with the course attendance, the following system of 
hypotheses was constructed and tested: 
  
 H3.1: There is a reciprocal relationship between the transfer motivation 

of the learner and the transfer orientation of the training. 
 H3.2: The transfer motivation of the learner, and transfer orientation of 

the training have an effect on the context performance field. 
 H3.3: The attitude-related transfer support from the superior has an effect 

on the action-oriented transfer support from the superior. 
 H3.4: The context performance field determines the learning transfer. 
 
The estimated model (see figure 1) has good fit indices (χ2/df=1.139, 
RMSEA=.022, CFI=.976, SRMR=.080). As anticipated, the attitude-related 
transfer support from the superior has an effect on the action-oriented transfer 
support from the superior (r=.43, p<.001; see H3.3). Both the transfer motivation 
of the learner (r=.44, p<.001) and transfer orientation of the training (r=.42, 
p<.001) have a medium effect on the context performance field (see H3.2). 
Moreover, there is a reciprocal relationship between these two (r=.39, p<.001; see 
H3.1), again with a medium effect size. The context performance field (represented 
by the transfer climate in the team, the action-oriented transfer support from the 
superior, and the transfer situation), however, has an effect of r=.79 (p<.001) on 
collateral learning transfer (see H3.4), which means a large causal effect. 
 The five predictors together explain 62% of the variance of collateral learning 
transfer through the intermediate variable “performance field” (see figure 1). The 
four hypotheses mentioned above are thus accepted. 
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Figure 1: Predictors of Collateral Learning Transfer (SEM) 

As the research questions have been answered, the results will be discussed in the 
following. 

4 Discussion 

Based on the scale statistics, the respondents showed slight consent to transferring 
course contents to the workplace in parallel with the training participation. An 
increase in work performance was observed whilst still attending continuing 
vocational training.  
 According to the Four-Level-Evaluation-Model by Kirkpatrick (1967), the 
evaluation of level 3 (behavior or transfer) should not be carried out until two to 
three months after the training, as not all participants have the opportunity imme-
diately after the end of a training to apply the learned at work (Kirkpatrick and 
Kirkpatrick, 2006). This approach cannot be supported with regard to the results of 
the present study. Even if this is not to generalize to all participants, the result 
suggests that an evaluation of transfer success already makes sense during the 
training course. Thus, barriers of learning transfer in the workplace could be identi-
fied in time and corresponding countermeasures in the learning field and/or in the 
performance field could be introduced. 
 The fact that an improvement in the performance at the workplace has been 
reported by the participants through the application of training content already 
parallel to the training might be explained by the didactic design of the training 
(project management certification) which is focused on the application of course 
content in the workplace. However, if knowledge is not directly applicable and 
learning transfer occurs as a consequence only after a delay, the suggestion by 
Kirkpatrick and Kirkpatrick (2006) to determine the transfer success (at least) a 
few months after the training should be followed. 
 While the trainee characteristics (conscientiousness, self-efficacy and work 
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identification), the training and learning conditions (methods, situatedness of the 
learning environment and competence support) as well as the attitude-related 
transfer support from the superior do not have a significant direct influence on the 
transfer of learning after 6 of 10 days of the training program, the following latent 
variables could be identified as predictors of collateral learning transfer: the 
transfer orientation of the training, the transfer motivation of the learner, the 
transfer situation at the workplace, the transfer climate in the team and the action-
oriented transfer support from the superior. It should be noted here that the attitude 
of the superior has an indirect influence on the transfer of learning, as this acts on 
the action-oriented transfer support from the superior. 
 A structural model of collateral learning was developed in this study and 
could be confirmed through SEM (see figure 1). The model is based on the theo-
retical understanding that learning transfer should not be considered only as a 
phenomenon that occurs after the successful participation in a continuing 
vocational training program. It could be confirmed that within the framework of 
CVT the application of the previously learned happens in the workplace already 
alongside the training and thus learning transfer takes place before the end of the 
training program. Therefore, the two contexts learning field and performance field 
should not be considered separately. The structural model of this study combines 
the influences of both and at the same time shows the central importance of the 
performance field in terms of successful collateral learning transfer. 
 At the timely middle of the certification program the transfer orientation of 
the training (as the most important predictor of the learning field) has a medium 
effect on the performance field (r=.42, p<.001), and stands in a reciprocal relation 
to the transfer motivation of the learner (r=.39, p<.001), which also has a medium 
effect on the performance field (r=.44, p<.001). The intermediate variable per-
formance field, represented by transfer situation, transfer climate in the team and 
action-oriented transfer support from the superior, has a strong influence on the 
transfer of learning (r=.79, p<.001). The model explains 62% of the variance of 
collateral learning transfer (χ2/df = 1.139; CFI = .976; RMSEA = .022; SRMR 
= .080). The structural model of learning transfer in parallel with the training is 
shown in simplified form in the following figure: 

 
Transfer Motivation 

of the Learner

Superior Support 
(Action)

Superior Support 
(Attitude)

Transfer Climate 
in the TeamTransfer Situation

Transfer Orientation of 
the Training

Performance Field Learning Transfer

Professional 
Performance

Social-Communicative 
Performance

 
Figure 2: Structural Model of Collateral Learning Transfer 

Although the empirical results derive from data collected during the training - and 
not, as the usual way at the end of the training or after several months - they can be 
discussed with regard to findings from other studies. Also Ford and Weissbein 
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(1997) and Rank and Wakenhut (1998) identified the work environment as a key 
determinant of learning transfer. As in the investigation presented here, they were 
referring to the transfer climate, job support and possible applications. The 
organizational transfer climate as an important influencing factor was also found 
out by Baumgartel and colleagues (1984). The role of the superior in terms of a 
successful learning transfer has also been emphasized already by Huczynksi and 
Lewis (1980), and Kirkpatrick (2006). The transfer motivation of the learner, 
which was referred to as the strongest predictor in the Learning Transfer System 
Inventory (LTSI, Holton et al., 2000) by Wirth and colleagues (2009), acts in the 
structural model of this research, together with the transfer orientation of the 
training on the performance field. A design of training, which coincides with the 
work context, was discussed already by Thorndike and Woodworth (1901) and is 
also within the scope of the above presented structure model an important factor 
influencing the collateral learning transfer. 
 However, the research results of Wirth and colleagues (2009) that the positive 
attitude of the manager and the general self-efficacy (as direct effects) are 
conducive to transfer could not be confirmed. Also the trainee characteristics and 
the general training and learning conditions (Baldwin and Ford, 1988) have no 
direct influence on the transfer of learning in the presented study. 
 Despite the fact that in the present research more factors have been studied 
regarding their influence on learning transfer than in the study by Gessler (2012) 
his model could be confirmed in its basic structures – even though the time points 
of measurement are different (3-9 months after the training in Gessler’s study and 
in the case of the presented study parallel to the training). In both studies, the 
transfer motivation of the learner, the transfer orientation of the training, the 
transfer support from superiors and colleagues, and the transfer situation in the 
workplace could be identified as significant predictors of learning transfer. 
Consequently, both the learning field and the performance field are key 
determinants for successful learning transfer. The structural model of collateral 
learning transfer goes beyond as it differentiates the transfer support provided by 
the supervisor in the two dimensions of attitude and action.  
 Overall, the empirical results highlight the central importance of the work 
environment for learning transfer. But also the transfer orientation of the training 
and the transfer motivation of the learner are highly influential regarding the 
improvement of work performance parallel to the training. 

4.1 Limitations and suggestions for future inquiry 

As a limitation of the present investigation, the type of data collection could be 
mentioned and discussed. The results are solely based on self-assessments of the 
participants. According to Schuler (1989) self-assessments can be described as 
profitable if the respondents do not have to worry that their statements bring along 
negative consequences (including promotion prospects and salary development). 
Sonntag and Schäfer-Rauser (1993) rather see a big potential in the self-assessment 
of professional skills and refer to this as a promising access to expanding the 
information base for company training and support measures. The sample consists 
of adults who are experts in their field of work and therefore should be able to rea-
listically assess their personal learning transfer (Gessler, 2012). 
 Due to the research design no objective measurement of the transfer success 
was carried out. Moreover, the ultimate contribution of the learning transfer to the 
success of the company (return on investment) is missing. 
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 The present study aims at answering the question whether transfer of learning 
already takes place during continuing vocational training. The interpretation of the 
results is therefore limited to the time point of data collection (training half). As a 
consequence, no statements can be made about the development of the predictors 
over time and the sustainability of the learning transfer beyond the end of training. 
In a next step, the question should be raised whether collateral learning transfer 
leads to sustained learning transfer.  
 In addition, the identified predictors explain in terms of the developed 
structural model only 62% of the variance in self-reported learning transfer in 
parallel with the training. Consequently, it remains unclear which factors are 
responsible for the proportion of not explained variance. 
 The results of the presented study should also be investigated in other fields 
of CVT in order to determine whether the structural model is replicable in another 
training context or whether it results from the chosen field of study (the context of 
project management). 
 Since the results are solely based on quantitative data, further problem-
centered interviews with the same participants should be carried out in order to 
better interpret and understand the quantitative results and to draw further 
conclusions for the promotion of learning transfer in the training (learning field) 
and in the work environment (performance field) in parallel with the training parti-
cipation. 
 The research presented is limited to the perspective of the participants. It 
would make sense also to take into account the perspective of superiors and 
trainers to obtain further conclusions on predictors and conditions of successful 
learning transfer. 
 After this discussion of the limitations of the study and suggestions for future 
inquiry the contribution of the presented research results regarding transfer of 
learning research and practice is shown.  

4.2 Contribution to transfer of learning research and practice 

Contrary to the widespread understanding of transfer of learning, which refers to 
the generalization and sustainable use in the workplace of what has been learned in 
a training (Baldwin and Ford, 1988), it is apparent from the results of the presented 
research that an increase in work performance by application of the course content 
already happens parallel to continuing vocational training.  
 In teaching skills Yelon and Ford (1999) differentiate between closed skills 
and open skills. Regarding closed skills, specific skills are to be learned, which are 
identical to the environment in which they are to be transferred. If, however, 
learning principles are taught, these are called open skills. Here, there is not a 
single correct way of application, but a freedom in performance as it is given in the 
presented study. Under such conditions, transferring learning to the workplace 
takes place not only until after the completion of a training program, but rather 
alongside training. In this respect, the term collateral learning transfer was intro-
duced. 
 The critical phase for learning transfer is therefore not only directly after the 
training, such as stated by Baldwin and Ford (1988) and Noe (1986), but starts 
during the training. Hence, the learning field and the performance field should not 
be considered as two separate systems in the promotion of learning transfer. They 
are rather closely related (see also Gessler, 2012). Accordingly, the learning 
environment should be designed in a way which is conducive to learning transfer 
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by directly linking the learning content and the own project or the individual work 
content of the learner (predictor: transfer orientation of the training) (Hense and 
Mandl, 2011). 
 Neither the trainee characteristics nor the training and learning conditions, but 
the conditions in the company in particular are of importance in terms of collateral 
learning transfer. This includes whether the workplace offers the possibility of 
applying the newly acquired knowledge and skills (transfer situation), and whether 
the team and the superior are open for changes and supporting the learning transfer. 
A positive attitude of the superior towards the application of the training content by 
its employee, however, is not sufficient to promote the transfer of learning. Rather, 
it requires a discussion of concrete possibilities of application or action. 
 From the results it can be concluded that the establishment of a support 
system in the company is desirable, which already allows for and promotes the 
transfer of training contents in the context of work in parallel with the training. In 
this respect, Lemke (1995) assumes that the transfer of learning from the learning 
field to the performance field can be managed. He also postulated that the transfer 
management plays an active role in enhancing the effectiveness of training, which 
is connected to the quality management, increases the innovation capacity and is 
able to realize cost savings. Müller and Soland (2009) see the transfer management 
as a holistic operational task in which many people are involved: the learners, the 
trainers, the human resource development, the superiors, the colleagues and the 
management of the entire company. They then consider transfer management to be 
effective when creative ways are found to inspire people to continue learning and 
to support these processes. In this respect, learning should be understood as a basic 
function of enterprises. 
 In addition, it can be deduced from the empirical results of the presented 
study that transfer management is already important alongside a training program. 
It should be realized not only before and after CVT, but also parallel to the training. 
It is therefore recommended to support learning transfer processes in a systematic, 
active and ongoing way so that a personal development measure has its intended 
effect in the end (see also Solga, 2011). CVT should therefore be accompanied by 
a transfer management which begins before the training starts, continues alongside 
the training and remains far beyond its end. A transfer-promoting design of training 
programs, which according to Diesner and Seufert (2010) represented the most 
important task of education management of companies, can still be regarded as 
highly significant with regard to successful learning transfer. Unfortunately, only 
few companies have a support system to assure learning transfer (Müller and 
Soland, 2009). Anyway, the transfer process within the company should be taken 
seriously by superiors and the department for human resource development, and 
further support for successful learning transfer should be demanded by the 
employee when required. 
 The strong effect of the transfer orientation of the training on collateral 
learning transfer shows how important it is to highlight possible applications of the 
training content into practice (the workplace of the learners) in the learning field 
(training). Moreover, the work experiences of the learners should be addressed and 
brought together with the training content. In doing so, first transfer experiences 
should be reported and reflected in the training. However, even the training with 
the best transfer orientation and support for learners has only a little contribution to 
successful learning transfer if the conditions in the company impede the application 
of the learned. 
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 This research could contribute to a better understanding regarding the 
influencing factors of learning transfer alongside CVT. Moreover, not only the 
impact of the training design, but the high importance of the work environment 
(performance field) in terms of a positive organizational transfer climate and 
possibilities of application turned out. Consequently, the evaluation of the 
effectiveness of training should not be carried out only at the end of the training 
program or even several months later. It should rather be an integral part of the 
training itself in order to foster the transfer of learning parallel to the training. Thus, 
at an early stage factors could be identified and corrected both in the learning field 
and in the performance field that hinder the transfer process, according to the 
motto: "the most important purpose of evaluation is not to prove, but to improve" 
(Stufflebeam, 2002, p.283). 

4.3 Summary 

The results of the presented study show that if newly acquired knowledge is 
directly applicable (as in the present investigation) the learned is transferred to the 
workplace in the progress of the training program. In parallel with the training the 
participants reported an improvement in their work performance. As a consequence 
it can be concluded that learning transfer from the learning field to the workplace 
already takes place alongside continuing vocational training.  
 Moreover, predictors of the learning transfer at this stage were identified and 
analyzed with regard to their causal relationships and effect on learning transfer 
using structural equation modeling. Transfer of learning that takes place 
accompanying a training was designated as part of this research as collateral 
learning transfer. The following predictors of collateral learning transfer were 
identified: the transfer orientation of the training, the transfer motivation of the 
learner, the transfer climate in the team, the action-oriented transfer support by the 
superior, and the transfer situation at the workplace. Together they explain 62% of 
the variance of collateral learning transfer (gathered as professional and social-
communicative performance). 
 Because transfer of learning already takes place during CVT, it can be derived 
from the research results that the transfer success should be evaluated in the course 
of training in order to carry out early corrective measures regarding the promotion 
of learning transfer if necessary – both in the learning field and in the performance 
field. 
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