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Abstract

Employers have become aware of the crucial discrepancy between learning success in training and
the actual application of the acquired knowledge to everyday working situations. Excellent learning
results notwithstanding, a transfer does not necessarily occur to the extent it is supposed to.
Therefore, evaluating the effectiveness of in-house training is highly relevant for employers. In order
to understand better this gap between “knowing” and “doing” the purely cognitive focus of
traditional transfer research was combined with modern competence research. This led to the idea
that transfer is caused by individual transfer competence. Based on a theoretical model, an
instrument was developed and verified to measure transfer competence as well as its influencing
attributes in a longitudinal study.

The statistical analysis of the quantitative data confirms that “knowledge about transfer barriers”
and “applicability” are suitable predictors of transfer competence. Furthermore, preliminary data
lends support to the assumption that transfer competence is an important predictor for effective
transfer of training knowledge to the working situation.

The results show that transfer motivation and transfer skill are not time-stable. This leads to the
assumption, that these variables determine transfer competence on a different scale. In order to gain
a high level of transfer competence, it has to be developed and strengthened permanently — in a first
step during the training and in a second step on the job.

Keywords: Transfer, Effectiveness of Education, Competence, Training



1 Introduction

Many companies still consider success in professional education to be closely connected to employee
satisfaction or learning success. However, companies are increasingly forced to justify their expenses
on further education, especially with respect to the long-term effectiveness of such training.
Consequently, this gives rise to the following requirements: firstly the need for a definition of the
desired long-term effects expected to arise from an investment in training, and secondly the need for
suitable criteria and methodologies to systematically apply to measure these target variables.

An essential criterion to evaluate long-term effects of professional training is the employee’s ability
to apply newly acquired training knowledge to their actual working situation. This requires a change
of working behavior in accordance with the contents of the training activities. According to this, the
(long-term) effectiveness of further professional training is crucially influenced by the extent and
quality of the transfer from the training situation to the everyday working situation.

But what actually causes employees to apply newly acquired knowledge to their everyday working
situations? To provide insight regarding the transfer of knowledge aquired during in-house training
the construct of “transfer competence” was introduced. This comprises of, firstly, the motivation to
use acquired knowledge and, secondly, of the ability to transfer knowledge and behavioral patterns.
It is reasonable to assume that “transfer competence” can help to bridge the gap between “knowing”
and “doing” and therefore is an important prerequisite for change in employee behavioural patterns.

Although transfer is analysed in different fields of research, “transfer competence” as a separable
and discrete concept has, until now, not been scrutinised. Nevertheless, research on this concept
appears to be of a high practical interest, particularly for companies which invest substantial
amounts of money in employee training.

2 State of Research

The evaluation of knowledge transfer as an indicator of training effectiveness is a complex
proposition. Today’s transfer research is based on results presented by various scientific disciplines
which focus on transfer from their individual research perspectives. Pedagogical psychology
examines approaches to instructional theory on authentic, problem-oriented learning in order to
avoid “inert knowledge” and, respectively, to transform it into applicable knowledge (e.g.
Gerstenmaier and Mandl, 1999; Law and Wong, 1996; Renkl, 1996). Research in the field of teaching
and learning has explored didactical requirements of teaching that facilitate the transfer of acquired
knowledge by turning from one task to another one which is contextually similar (see overview in
Sonntag, 1996; Thorndike, 1914). Work and organisational psychologists deal with the analysis of
learning potentials concerning job activity (Frei et al., 1984; Hacker and Skell, 1993) and develop
approaches for work and organisational structures which are conducive for learning (Gebert and von



Rosenstiel, 2002; Wilkesmann, 1999) and for learning at work itself (Sonntag, 2000 as well as the
articles featured in Mandl et al., 2000).

Aebli (1993) refers to a theory of “application” when thinking about transfer and focuses the intern
relationship between situations and reactions. If you have situations with existing cognitive schemes
for your action it is called a cognitive application. But these schemes are flexible and can be adapted
due to different situations (Aebli, 1993). A transfer has taken place in situations that are different
(but similar) to the situation in which a cognitive scheme has been built. In contrast, Aebli calls it
recognition if the situations are identic (Aebli, 1978).

Messner (1978) uses the term “behaviour” when analysing transfer. He differs between different
situations in which a specific behaviour is shown. He calls it reproduction if a person shows a special
behaviour in an unmodified way and under familiar conditions; if the person shows a slightly changed
behaviour in a similar situation he calls it a transformation. A transfer can only exist if situations
change significantly (Messner, 1978). A growing variance between the situation of application and
the learning situation means that it is getting more difficult to transfer a scheme (Messner, 1978;
Aebli, 1993).

The analysis of empirical research shows that recent investigations concentrate on influencing
factors and do not attempt to explain the (lack of) transfer itself (Hager et al., 2000; Hasselhorn and
Mahler, 2000). Furthermore, investigations focus on partial aspects of transfer processes only, e.g.
the impact of personal and situational factors on learning success or performance on the job (cp. the
meta-analysis of Colquitt et al., 2000; Facteau et al., 1995; Mutzeck, 1988; Strittmatter-Haubold,
1995). Support of superiors and colleagues has been determined to be particularly essential factors
for transfer (Kehr et al., 1999).

Until now, no detailed model has been elaborated that could be used to explain and measure the
ability to bridge the gap between learning and doing (Hasselhorn and Méhler, 2000). However,
research agrees on knowledge acquisition being a necessary condition for successful transfer (von
Cranach and Bangerter, 2000). Nevertheless, motivation, considered highly important for any effort
taken, has not been examined specifically in the context of training transfer (Kehr et al., 1999).

An important approach regarding this problem is presented by Mutzeck (1988), who analysed
subjective theories about teachers trained in how to deal with disruptions in class. Mutzeck was able
to prove that teachers are more likely to realise an intended action, if they feel competent enough
and are interested and sufficiently motivated to transfer previously acquired knowledge to their
working environment. Kehr et al. (1999) deliver a further important insight by showing that
motivation, more than cognitive abilities, has a significant influence on the implementation of a
transfer intention.

In order to develop and enhance knowledge about bridging the gap between “knowing” and “doing”,
the approach was to combine the purely cognitive focus of traditional transfer research with



research on motivation as well as professional skills and abilities that recent competence research, in
particular, is concerned with. Therefore, the idea was established that transfer, as an intentional
action, is caused by individual transfer competence.

Today, various sciences, including psychology, educational sciences, sociology and organisational
research, deal with competence as a field of research. As each discipline analyses competence from
its own analytical perspective, competence is considered a multi-level phenomenon, and
understanding and interpretation differ according to the various prevailing insights (cp. Weinert,
2001 about the absence of a differentiated “competence” term). Nevertheless, all approaches
consider competence to be a determining factor for the sustainable acting of a person (cf. Pawlowsky
etal., 2005).

In line with Weinert (2001) competences are constituted by the complex interaction of knowledge
and beliefs. According to his criteria of a psychological-pedagogical definition of competence,
handling a complex task involves several necessary requirements, i.e cognitive, motivational, ethical,
volitional and social components. Furthermore, coping with dynamic and complex task structures
essentially requires the event of learning. Erpenbeck and Heyse (1999) also emphasise the
importance of the constant development of a competence.

Sonntag and Schaper (2006) focus on professional competence. For an analysis of this concept
approaches have to be applied that essentially comprise fundamentally cognitive-oriented aspects
such as the action regulation theory, as well as approaches focusing on motivational, social and
emotional conditions of working activity. Therefore, it is necessary to reflect the contextual nature of
professional competences. Competences have to be adapted to a wide range of requirements and
therefore need to be trained bearing in mind the particular context in which they are supposed to be
applied (Klieme et al., 2007).

Similar to professional competence, transfer competence can be defined as a combination of
cognitive skills and motivational factors (Erpenbeck and von Rosenstiel, 2007) with a high contextual
specificity. There are two attributes which constitute individual transfer competence:

" transfer motivation (the motivation to use acquired knowledge); and
" transfer skill (the ability to transfer knowledge and behavioral patterns).

A higher level of transfer competence is generally assumed to enhance the probability of employees
changing their working behavior according to the contents of training activities. Transfer
competence, in turn, is influenced by a large number of different factors which relate both to the
individual and the working situation. The most essential ones have been analysed in this study and
will be briefly outlined in the following.

Factors related to the individual cover cognitive as well as motivational aspects. Cognitive aspects
particularly refer to two different types of knowledge. Expertise, on the one hand, is a requirement;



it includes procedural and conceptual knowledge (1). However, despite having expertise, employees
might not start making transfer attempts due to a lack of time or support from supervisors, due to
other organisational and personal problems. Thus, on the other hand, transfer competence is
influenced by the extent of knowledge on how to deal with (possibly) occurring transfer barriers (2).
Employees need appropriate techniques to overcome these transfer barriers.

The motivational factors are derived from Deci and Ryan’s Self-Determination Theory (1985). This
theory postulates three psychological needs which motivate the individual to initiate behaviour and
specify nutriments that are essential for the psychological health and well-being of the individual.
These include the needs for autonomy (3), competence (4) and social connectivity (5). It can be
assumed that the development of (integrated) extrinsic and intrinsic transfer motivation can be
positively influenced by targeted fostering of these three factors.

Factors related to the situation cover aspects of both the training and the work environment. The
former includes the employees’ perception of the training benefit for their own work (6).
Furthermore, a scale has been developed to measures the extent of support the trainer offers to
participants in planning and initiating future transfer activities (7). This scale particularly aims at
verifying the effect of preparation of transfer activities during the training on the development of
transfer competence.

Attributes of the work environment include individual target goals agreed on before the training.
Assumingly, if common goals and expectations have been discussed and agreed on between
participant and superior (8), transfer competence increases. Finally, it is essential to offer different
options to perform transfer, as competences can only be developed with exercise. Application
possibilities can be created by senior personnel (von Rosenstiel, 2000), by the employees themselves
or the framework conditions allow for the creation of application scenarios (Geldermann et al.,
2005). Therefore, the applicability of training knowledge in working routines is included as the last
independent variable (9).

Due to time restrictions, however, this article focuses only on two factors affecting the transfer
competence: (2) “knowledge about transfer barriers” and (9) “applicability” (for further results of this
study see Seidel, 2012). Various studies have examined the influence of “applicability” on the
transfer rates (learning transfer system inventory by Holton et al., 2000; survey of Ford et al., 1992).
Results have shown that applicability is of great relevance for successful transfer. However,
researchers have not been able to determine with certainty whether applicability is a constituting
(Ford et al., 1992), or an influencing factor of transfer (Holton et al., 2000). Applicability assumingly
has an direct influence on transfer competence and thus affects the transfer process itself indirectly.

The “knowledge about transfer barriers” is of special interest due to the fact that it has not been
examined neither in research nor by companies offering training to their employees. Responsibility
for teaching techniques on how to handle arising transfer problems and how to better reflect their



application in different working situations does not only pertain to superiors but is an integral part of
the training. We assume that knowledge about transfer barriers is of great importance for the
development of transfer competence and therefore devote special attention to it in this study.

3 Hypotheses and Method

To measure competence a self-assessment was approached. This method appears to be most
suitable for the analysis of transfer competence, as it adequately gives consideration to different
spheres of human actions and decisions. Mutzeck (1988) argues that, whether or not previously
obtained knowledge is applied depends less on the actual level of competence and rather on the self-
perception of one’s own competences. Standardised questionnaires were developed and the scales
verified in a pilot study in June 2008. The aim was to accomplish the first task: to develop an
instrument to verify and to measure “transfer skill” and “transfer motivation” as well as attributes
influencing transfer competence.

Subsequently, the main survey took place from July to December 2008. In order to record the
individual changes of transfer competence, the survey was prepared as a longitudinal study.
Participants were interviewed with respect to their individual perceptions of relevant attributes at
three different stages; at the beginning of the training (t;), at the end of the training (t,) and six
months afterwards (ts).

Based on a causal perspective, the following hypotheses were developed and tested:
1. Transfer skill and transfer motivation are influenced by:
= the knowledge about how to deal with transfer barriers at work, and
= the opportunity to apply this knowledge to existing working routines (Hypothesis 1).
2. Higher levels of transfer competence cause higher rates of transfer attempts (Hypothesis 2).

These hypotheses were tested on data gathered from young professionals of a big accounting and
consulting company. The sample consists of employees who had participated on a job related
professional training focusing on auditing techniques. The sample size varied between 123
participants in t;and 79 in ts.

The questionnaires comprises of 11 factors, each constituting of four to six items. Data for “transfer
motivation” (four items) was collected three times, data for “transfer skill” only in t, and t;. The
scales “applicability” (five items) and “knowledge about transfer barriers” (four items) were included
in survey t;. The applied scales mainly consist of self-developed items, but a few items have been
derived from the rating system for evaluation of work activities by Hacker et al. (1995) and some
from Sonntag et al. (2005). A six-level answering-scale ranging from 1= “does not apply at all” to 6
=“applies totally” was offered to the respondents. One item of each scale is shown as an example
below:



= Transfer motivation: “I would really like to contribute to the annual audit of internal control
system”.

= Transfer skill: “I know how to apply my knowledge when meeting a customer”.
= Applicability: “I have already experienced on the job what we learned in the training”.

= Knowledge about how to handle transfer barriers: “I am able to proactively work on
problems that might occur when applying acquired knowledge to my present working
situation”.

In t3, one indicator was used to measure the realisation of transfer attempts. Participants were asked
to respond according to a six-level answering-scale, ranging from 1="never” to 6="frequently”.

= Transfer attempts: “Have you tried to apply your newly acquired knowledge and techniques
to your daily working situation?”.
SPSS 17.0 and Amos 17.0 were used for the quantitative analysis of the data. The analysis methods
include factor analysis to validate the scales, correlation analysis and descriptive evaluations.
Furthermore, the level of influence of non-dependent variables is estimated by multiple regressions.

4 Results

Due to high response rates, a total of 123 questionnaires were collected in t; (response rate 100%),
107 questionnaires in t, (100%) and 79 questionnaires in t3 (83%). 80% of the respondents are
between 23 and 29 years old, 60% of the participants are male and 40% are female. The few missing
figures (between 0.98 and 1.29%) were imputed with the expectation-maximisation-algorithm (Igl,
2004).

Factor analysis with a sub-sample confirmed the identifiability of the latent variables in the pilot-
study. Thus, the questionnaires were used for the longitudinal study. Table 1 shows the reliability of
the scales that are examined in the presented article.

Table 1: Reliability Indices (Cronbach’s Alpha)

Survey Scale Reliability

t Transfer motivation Cronbach'sa=.770

t, Transfer motivation Cronbach’s o= .817
Transfer skill Cronbach’s o =.846

Knowledge about transfer | Cronbach’s a =.923

barriers
t; Transfer motivation Cronbach’s o = .806
Transfer skill Cronbach’s o = .821

Applicability Cronbach’s a =.923




According to a first descriptive analysis of the data collected, “transfer motivation” seems to be at a
constant high level in ty, t, and t3. “Transfer skill”, however, appears to be perceived in diverse ways:
After the training, half of the employees generally trust their “transfer skill”, whereas the other half
of the participants are less confident. Surprisingly, this result does not change in t;. Although
respondents have gathered working experience for six months, their diverging perception of
“transfer skill” has remained unchanged.

Hypothesis 1: Transfer skill and transfer motivation are influenced by
= knowledge about how to deal with transfer barriers at work, and
= the opportunity to apply this knowledge to existing working routines (applicability).

This hypothesis has been tested by calculating the Pearson and Spearman-Rho correlation coefficient
(Backhaus et al., 2006). Results are shown in Figure 1.

Figure 1: Results of the Correlation Analysis in t; (Hypothesis 1)

Transfer-
motivation

«—.329**

277* 1 497
357+
~

Knowledge
a. barriers

Applica-
bility

* The correlation is significant on the level of 0.05 (2-sided).
** The correlation is significant on the level of 0.01 (2-sided).

It appears that the perceived “transfer motivation” and “transfer skill” are significantly, but not very
strongly connected to “knowledge about transfer barriers” (r=0,277 and r=0,256), whereas the
“applicability” shows a high significance and much stronger connection with both of the afore-
mentioned variables (r=0,357 and r=0,497). This leads to the assumption that six months after the
training the work environment is more important for transfer competence than the characteristics of
the person.

Multiple regression analysis confirms that “knowledge about transfer barriers” and “applicability” are
suitable predictors for “transfer skill” and “transfer motivation” (see Figure 2).

Figure 2: Regression Models (Hypothesis 1)
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Transfer
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The predictive power of the explanatory factors is considerably higher in the case of “transfer skill”
than in the case of “transfer motivation”. Indeed, “applicability” and “knowledge about transfer
barriers” can explain 33% of the variance for in case of “transfer skill” compared to 20% in case of
“transfer motivation” (see Tables 2 and 3).

Table 2: Regression Model for “Transfer Motivation” (full-wise regression analysis)
Regression Model (N=79

Model | R R-Square Corrected R-Square Standard error of the
estimator
1 442 195 174 .64501

Model 1: Influencing variables : (Constant), Applicability ts, Knowledge about transfer barriers_t;
Dependent variable: Transfer motivation_t;

Model Non-standardised Standard. t-Value F-Statistics
coefficients coefficient
Regression | Standard | Beta t-Value | Sig. F-Value | Sig.
coefficient | error
B
1 (Constant) | 3.358 454 7.390 .000
Applicabilit
vt 161 .048 .345 3.346 .001 9.228 | 000
Knowledge | ,q¢ 094 259 2518 | .014
barriers_t;

Model 1: Influencing variables: (Constant), Applicability _ts;, Knowledge about transfer barriers_ts
Dependent variable: Transfer motivation_t;

Table 3: Regression Model for “Transfer Skill” (full-wise regression analysis)
Regression Model (N=79

Model | R R-Square Corrected R-Square Standard error of the
estimator
1 570 .325 .307 1.00176

Model 1: Influencing variables : (Constant), Applicability ts, Knowledge about transfer barriers_t;
Dependent variable: Transfer skill_t;

Model Non-standardised Standard. t-Value F-Statistics
coefficients coefficient
Regression | Standard | Beta t-Value | Sig. F-Value | Sig.
coefficient | error
B
1 (Constant) | .406 .706 575 .567
Applicabilit
vt 404 .075 .510 5.400 .000 18.258 | 000
Knowledge | -, 146 229 2431 | .017
barriers_t;

Model 1: Influencing variables : (Constant), Applicability ts, Knowledge about transfer barriers_t;
Dependent variable: Transfer skill_t;
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Each of the mentioned explanatory factors has significant predicting power and Fisher’s F-test
confirms the hypothesis that the proposed regression model fits the data well (Backhaus et al.,
2006). Thus, Hypothesis 1 can be accepted: “knowledge about transfer barriers” and, even stronger,
“applicability” evidently have significant influence on “transfer motivation” and “transfer skill”.

Hypothesis 2: Higher levels of transfer competence cause higher rates of transfer attempts.

Descriptive analysis has shown that the majority of respondents has made attempts to apply their
acquired knowledge to their working situation: 87% of participants checked boxes in the upper half
of the scale (including “partly”, “predominantly” and “frequently”), in fact, 37% chose the highest
possible specification “frequently”.

Hypothesis 2 has been tested with the help of the correlation analysis and, subsequently, regression
analysis (see Figures 3 and 4). Due to the fact that “applicability” does not match normal distribution,
the correlations with this scale have been calculated with Spearman-Rho (Backhaus et al., 2006). The
correlation coefficient is significant for “transfer skill” and “transfer attempts” (r=0,228) and even
stronger for “transfer motivation” and “transfer attempts” (r=0,389).

Figure 3: Results of the correlation analysis (Hypothesis 2)

Transfer-
motivation

.389** .228*

Transfer-
attempts

* The correlation is significant on the level of 0.05 (2-sided).
** The correlation is significant on the level of 0.01 (2-sided).

A causal interpretation of the results of regression analysis shows that the determining factors of
transfer competence are important predictors of “transfer attempts” (Figure 4). “Transfer
motivation” and “transfer skill” provide an explanation for approximately 20% of the transfer
attempts’ variance.

Figure 4: Regression Model (Hypothesis 2)

Transfer Motivation
B

Transfer
Attempts (t3)

R*=0.22

Transfer Skill _—
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Each of the influencing factors has significant predicting power and Fisher’s F-test confirms the
hypothesis that the proposed regression model fits the data well (see Table 4). Thus, Hypothesis 2
can be accepted, too.

Table 4: Regression Model for “Transfer Attempts” (full-wise regression analysis)
Regression Model (N=79)

Model | R R-Square Corrected R-Square Standard error of the
estimator
1 471 222 201 .998

Model 1: Influencing variables: (Constant), Transfer motivation_ts, Transfer skill_t;
Dependent variable: Transfer attempts_ts

Model Non-standardised Standard. t-Value F-Statistics
coeffcients Coefficient
Regression Standard | Beta t-Value | Sig. F-Value | Sig.
coefficient B error
1 (Constant) | 1.255 .815 1.540 128
Transfer
I\/tlotlvatlon .453 .091 .388 3.621 .001 10.836 | 000
_u
Transfer | o6 099 168 1570 |.121
Skill_t3

Model 1: Influencing variables: (Constant), Transfer motivation_ts, Transfer skill_t;
Dependent variable: Transfer attempts_ts

Both the results of the correlation analysis and — even more clearly — of the regression show that
“transfer motivation” has an influence on “transfer attempts” that is, compared to “transfer skill”,
considerably stronger. This effect together with further implications of this study are discussed
below.

5 Implications

It has become evident that in many cases there is a significant discrepancy between learning success
in training and applying acquired knowledge to everyday working situations. Despite excellent
learning results, a transfer does not necessarily occur to the extent it is supposed to. There appears
to be a gap between knowing and doing. Therefore, knowledge alone has proven insufficient for
successful transfer processes.

In order to generate more knowledge about how to bridge the gap between “knowing” and “doing”
the purely cognitive focus of traditional transfer research was combined with research on motivation
and professional skills and abilities that particularly modern competence research is concerned with.
This enabled us to establish the idea that transfer as an intentional action is caused by individual
transfer competence. Similar to any other type of competence, transfer competence can be seen as a
combination of cognitive transfer skills and transfer motivation.
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The analysis of development of “transfer skill” and “transfer motivation” in this longitudinal study
has shown that these attributes are not time-stable. In order to gain a high level of transfer
competence, both characteristics have to be developed and strengthened permanently — in a first
step during the training and in a second step on the job.

Furthermore, there are different factors which influence “transfer motivation” and “transfer skill”. In
this survey, “applicability” as a characteristic of the situation and “knowledge about transfer
barriers” as a characteristic of the person have both been examined (Hypothesis 1). The correlation
and regression analysis show that “applicability” has significant influence on “transfer skill” as well as
on “transfer motivation”. The “knowledge about transfer barriers” also crucially influences both
characteristics: the more participants believe in their ability to deal with transfer barriers, the more
distinctive their “transfer motivation” and “transfer skill” present themselves. Together, both
influencing factors can explain 20% of the variance of “transfer motivation” and 33% of the variance
of “transfer skill”.

In addition, the extent of predictive power of the constituent elements of transfer competence has
been examined with respect to the actual “transfer attempts” (Hypothesis 2). The results show, that
both “transfer skill” and “transfer motivation” are highly relevant. They can explain 20% of the
variance of “transfer attempts”. Presumably, this value would have been even higher if “transfer
skill” and “transfer motivation” had been modelled with the help of different latent constructs
instead of summative constructs. Even “transfer attempts” can be operationalised in a more
determined way, ideally, they should be observed by watching the quality of the transfer attempts.
Further research will be required to determine more comprehensive operationalisation of these
constructs.

Moreover, it can be stated that “transfer motivation” is, compared to “transfer skill”, a more
important predictor for “transfer attempts”. This leads to the assumption, that “transfer motivation”
and “transfer skill” determine transfer competence on a different scale. The verification of this
hypothesis is left for further research as well.

On the whole, it has become evident that research on transfer competence and its influencing
factors can provide for a better understanding and help to bridge the gap between “knowing” and
“doing”. This seems to be an important prerequisite for the change of behavioral patterns of
employees. The results suggest that trainers, to enhance employees’ transfer competence, will need
to impart to themselves, that the prerequisite for a successful knowledge transfer is not only the
development of specific knowledge about the topic trained but also motivation and special skills and
tools to deal with upcoming transfer barriers on the job. Furthermore, supervisors should actively
support their employees’ training efforts through activities such as providing them with
opportunities to use the skills they learned and discussing problems that might prevent transfer

activities.
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