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Abstract

In this study transfer of gaming is investigated for a particular case, the Cashier
Trainer. This is an instructional simulation game with an intelligent tutoring sys-
tem that can be done individually. Its purpose is to train new cashier employees.
These types of games should save time and costs of supervisors during learning at
the workplace. Training effectiveness is measured by comparing an experimental
Cashier Trainer group with a control group who received conventional on-the-job
training (OJT). The candidates from both groups were administrated to the same

performance test after a comparable duration of training. Performance and compe-
tence were measured by observation and by self-assessment. The results showed
differences between the Cashier Trainer condition and OJT: performance and
competence were assessed higher for the Cashier Trainer. Especially tasks that oc-
cur less frequently were performed better. These results point at a positive transfer
of gaming. In addition, the candidates' opinion on the Cashier Trainer was related
to performance and competence. Specific didactical features of these types of
games such as the automated instruction and feedback, well-structured scenarios
and the virtual environment influence learning processes positively. Self-directed
learning, experiential learning, and active learning are encouraged and learners are

more motivated and self-confident to transfer the acquired competences to the
workplace.

13.1. lntroduct¡on

Serious games are increasingly gaining acceptance by the education and train-
ing community as a potentially valuable, efficient, and effective alternative for
conventional training at the workplace. These so called instructional games are

here defined as artificial and interactive games that represent (aspects of) the real
world that can be used in order to obtain training goals (Sitzmann, 201l). This is
especially useful when conventional training, e.g. on-the-job training (OJT) does

not provide suitable opportunities because ofrisks caused by errors, costs ofusing
the 'real' system, legislation, sustainability, training scenario generation, or the
limited availability of the operational environment (Korteling et al., 2012). In OJT
a supervisor usually coaches the learner while performing tasks in the real-life set-
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ting (Oprins et al,201l). Serious games may thus be a cost-effective, altemative
for OJT.

However, this result can only be achieved if there is sufficient transfer of train-
ing to the real-world environment. After definitions provided by others for transfer
of training (Baldwin & Ford, 1988; Gielen, 1995), we define transfer of gaming as

'the degree to which knowledge, skills and attitudes that are acquired by playing a

game can be used effectively in real-life situations'. This definition refers to the
notion of competence that we define as: 'applying the whole of acquired
knowledge, skills and attitudes effectively in the job' (Oprins, 2008). Evidence-
based studies in which transfer of gaming has been verified are hardly available
(Peck,2012). A few quantitative reviews of effectiveness studies for instructional
games have been done (Lee, 1999; Randel etaI., 19921' Vogel et a1.,2006; Ack et
al,2010; Sitzmann, 201l). This research has shown alarge diversity in the quality
of research and many different results. The effectiveness of instructional games

appears to be also moderated by the didactical and technical characteristics ofthe
game design as well as the instructional context in which the game is embedded.
Especially transfer is diffrcult to measure because it requires research at the work-
place that cannot easily be controlled (Veldhuis & Theunissen,2009). Getting ev-
idence on transfer of gaming is important to prove the surplus value of serious
gaming and to get insight into the most effective didactical, technical and organi-
zational gaming design properties (Korteling & Oprins,2012). This research is not
only relevant for the game itself but the results could be generalized to other relat-
ed games.

In this study transfer of gaming is investigated based on a case from the retail
industry. Training with the serious game 'Cashier Trainer' developed by Jutten
Simulation is compared with conventional on-the-job training in an empirical ef-
fectiveness study at the workplace: the supermarket.

13.2. Transfer of gaming

13.2.1 Learning approach

Serious gaming may have many potential didactic and motivational advantages
in line with modern learning approaches. In the traditional 'instructor-centered'
situation the instructor is dominant. He stands in the center of the attention where-
as the learner more or less passively absorbs ('lean back') the information that is
provided. Contemporary theories of haining and instruction, however, conjecture
that learners should participate more actively during classroom lessons in a more
'lean-forward' style. Learners should have an active, central role while the instruc-
tors should get a more supportive rather than directive role (Johnston & McCor-
mack, 1996; Petraglia, 1998; Van Merrienboer & Kirschner,2007). Many con-
temporary 'constructivist' visions of learning and instruction promote these active
forms of learning through experience such as discovery learning (Steffe & Gale,
1995), action learning (Smith & O'Neill, 2003), and experiential learning (Jiusto
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& DiBiaso, 2006). Atthough constructivism may take many forms (Philips, 1998;

Petraglia, 1998), an underlying premise is that learning is an active process in

which learners are active sense makers who seek to build coherent and organized

knowledge. The merit in this premise of learning can be considered as knowledge

construction since it is fully consistent with the basics of neuronal development

and the functioning of the brain (Hebb, 1949; Meltzoff et al., 2009; Korteling et

aL,2012).

13.2.2 lnstructional games

Many different types of serious gaming exist and the literature does not show

consensus on its definition. Several popular definitions agree that they are enter-

taining, interactive, rule-governed, goal-focused, and competitive (Vogel et al.,

2006; Tobias & Fletcher, 2007; Bell et al, 2008). They serve other goals than en-

tertainment, for instance, learning. The distinguishing feature of serious games is

that they are reality based, but they can also incorporate common game features

such as rules and competition (Sitzmann, 20ll).
In this paper serious games for learning purposes are referred to as interactive

'instructional games' representing (aspects) of the real world. [f the games are

well-designed, they may be brought to ht very well to the aforementioned con-

structivistic notions. They can be used to train many competences of workers in a
realistic, attractive and challenging manner, using authentic (realistic, practical,
job-related) and flexible learning environments in an active and self-directed way

(Korteling et al,2012).Ideally, these games utilize a combination of entertainment

and active learning principles to immerse learners in learning. They are assumed

to be intrinsically motivating and engaging (Malone, 1981; Csikseszentmihaly,

1990), and enhance the learner's selÊefficacy (Bandura, 1997). The learners usu-

ally have relatively high own responsibility for learning in accordance with the

principles of self-directed learning (Stehouwer et al, 2005). In addition, unlike
learning at the workplace, the simulated environment offers the opportunity, to
systematically train and practice tasks that do not occur very frequently (Farmer et

al, 1999; Van Merrienboer & Kirschner, 2007; Oprins et al, 2008).
Instructional games can have many forms. There exist stand-alone or internet-

based games, individual or collaborative games, low-fidelity or high-fidelity
games, games with artificial tutoring or with human supervision, etc. This paper

focuses on a stand-alone instructional simulation game that must be done individ-
ually supported by an intelligent tutoring system (Polson & Richardson, 1988).

13.2.3 Measurement of transfer of gam¡ng

An important question concerns the degree to which instructional games are

benehcial and cost-effective since they are mostly developed and used to enhance

the effectiveness of training and to reduce training costs. In addition, games itself
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may require substantial investments, not only in the design and development of
the device itself, but also in the implementation, management, supervision, and
education and training of personnel.

A critical assumption underlying the utility of these games is transfer to the re-
al-world environment: transfer of gaming. The degree to which training results in
behavioral change on the job is the gold standard of training. This also refers to
Kirkpatrick's third level of evaluation, i.e., concerning the enhancement of actual
behavior on-the-job based on the training activities (Kirkpatrick, 1998). However,
many studies fall short in measuring training effects beyond Kirkpatrick level I
(reactions) and 2 (declarative learning) Cohn eta1.,2009). Also, many studies that
have been executed for instructional games have limitations in their design (Ack et
aI,2010; Sitzmann, 2011), for instance, focusing specihcally on frdelity of the
simulation (Allan et al, 1986) or relying on subjective reactions and opinions of
trainees, users, or experts (Stehouwer et al, 2005). In addition, studies are often
confounded by differences between experimental and control groups in education-
al context, characteristics of the groups, test- and selection-effects, and precon-
ceived opinions of personnel (Korteling & Oprins, 2012). Finally, it should also
be noted that not all instructional games seem to live up to their potential. Hays
(2005) has reviewed 48 empirical research articles on the effectiveness of instruc-
tional games. This extensive report also includes summaries of 26 other review ar-
ticles and 3l theoretical articles on instructional gaming. One major conclusion is
that instructional games are more effective if they are embedded in adequate in-
structional programs that include debriefing and feedback. In addition, instruc-
tional support during play increases the effectiveness of instructional games.
Therefore instructor-less approaches (e.g., web-based applications) must include
all instructor functions.

On the basis of a meta-analysis of the literature on instructional effectiveness of
computer-based games, Sitzmann (201l) draws similar conclusions concerning
the role of instructional support. She also deduces that trainees learn more, relative
to comparison groups, when instructional games convey content actively rather
than passively and when trainees could access the game as many times as desired.
Refening to these recommendations, one important issue for knowledge develop-
ment concerns the beneficial effects of stand-alone instructional games provided
with intelligent tutoring functions (Polson & Richardson, 1988), which are needed
to compensate for the lack of human instructional support. Studying this issue will
provide more insight into the potential of stand-alone instructional games and (re-
quired) supporting components.

These insights from the literature are crucial for all professionals working with
serious games or trying to enhance the cost-effectiveness of training by saving on
instructional personnel. The present study was aimed at collecting evidence on the
transfer of gaming of an instructional simulation game with artificial instructional
tutoring and feedback functions. We expect that this type of game will be more
cost- effective than conventional on-the-job training.



13.3. Method

13.3.1 Apparatus: Cashier Trainer

For the purpose of this study we used the so-called Cashier Trainer that has

been developed by a leading Dutch training enterprise in the retail sector, Jutten

Simulation. This Cashier Trainer is being used by various retail organizations in

The Netherlands. The game is representative of instructional games with a simu-
lated environment that must be done individually, supported by a virtual tutor. The

Cashier Trainer is a low-cost virtual training program combining a simulation of a
complete task and a simplified 3D representation of the job environment with di-
dactical principles in an attractive and accessible way, see Figure 13.L

Figure 13. I : The Cashier Trainer (Jutten Simulation)

This Cashier Trainer is a typical instructional simulation game with an intelli-
gent tutoring system. The Cashier Trainer does not only represents the cash desk,

as many other related training systems, but it simulates the whole cashier envi-
ronment including virtual customers. In this way, the game is intended to simulate

the entire cashier task and to immerse the learners in the virtual environment of
the supermarket. The competences to be acquired refer to operating the cash desk,
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communication with customers, dealing with special payments, applying control
and safety procedures etcetera. A sophisticated intelligent tutoring system supports
the learners with support and feedback independently ofa human coach. A scoring
system is built in as a special game element for motivating and engaging the
learners. The scenarios are sequenced from part-task to whole task training, from
only regular tasks to also special tasks. This Cashier Trainer is in use by many re-
tail organizations in The Netherlands to train new cashier employees as a replace-
ment of on-the-job training. The game is intemet-based, 3D and runs on each
home computer that is connected to the internet.

13.3.2 Experimental design

A total of 45 subjects (7 male, 38 female), who were trained as new cashier
employees for a large supermarket chain in The Netherlands, were recruited to
participate in the experiment. Subjects were randomly assigned to the convention-
al OJT group (N:23) and the experimental group trained with the Cashier Trainer
(N:22). Average age of all subjects was 20 years. An independent T-test did not
show significant differences in average age between the two groups.

The OJT group was trained according to the usual training procedures in the re-
tail company. After introduction ofthe general procedures ofthe cashier task they
were trained on the real cash desk under supervision of an experienced cashier
employee. The experimental group was trained with only the Cashier Trainer. This
group gets access to the Cashier Trainer from home circa three weeks before their
first working day in the supermarket. Only for the experiment, we tried to fix the
training time for both groups at three hours in total in order to make the control
and experimental groups comparable with each other for research purposes. Then
it could be compared how much was learned in the Cashier Trainer versus OJT
within the same time brackets. However, since the study was executed in the real-
life practice of supermarket policy, this training time expressed in minutes turned
out to be substantially different for all subjects in the OJT group (M:213;
SD:129) and in the Cashier Training group (M:188; SD:61).

Both groups were administered to exactly the same performance test. This test
consists of handling a customer with a shopping cart of preselected groceries that
must be paid. The customer was played by a role-player and the candidates must
use the cash desk and apply the correct procedures to handle this customer in the
real environment of the supermarket. In this way, an experimentally controlled
setting on location was created. The content ofthe test was based on a task analy-
sis that was carried out in cooperation with the retail company. The assignment for
the candidates included regular articles to be scanned, special articles such as

price reduction, showing ID for alcohol, vouchers, different payment methods,
safety procedures, etcetera.

The task analysis resulted in a set of training outcomes that were measured in
various ways in order to make the measurements more reliable. We made a dis-
tinction between 'performance' during the test: technical errors directly related to
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the task, and'competence'in a more generic way: the ability of new cashier em-
ployees to do their job. Two types of measurements could be distinguished. First,
two well-trained observers noted the type of errors during the test and counted
them, called 'observed performance', and they assessed general competences at a
5-point rating scale, called'observed competence'. These observers were educated
into the requirements, boundary conditions, and performance criteria of the cashier
task. The involvement of two observes makes it possible to calculate inter-rater re-
liability. Second, the subjects did a self-assessment on the performance variables
that are directly related to possible errors during the test, called 'self-assessed per-

formance', and they rated the same set of competences as rated by the observers,
also on a 5-points rating scale, called'self-assessed competence'. The subjects in
the Cashier Trainer condition also filled out a questionnaire with items rated on
the same S-points rating scale concerning the Cashier Trainer. This questionnaire

includes the training technology (cf. serious gaming), the quality and amount of
practicing, the didactical characteristics (e.g. adequacy of instructions), and feel-
ing of reality (cf. immersion).

Finally, structured interviews with retail managers, who had worked with both
groups of candidates, were carried out. In these interviews we inventoried subjec-
tive observations about task performance and types of errors. We also asked for
expected savings in training time with the Cashier Trainer, both for new cashier
employees and for the supervisors needed in on-the-job training.

13.4. Results

'13.4.1 Observer assessments

The observers assessed both task performance during the test and general com-
petence. They also measured the duration ofthe task 'scanning l5 regular articles'
to get insight into the speed of working. This sub task was chosen to make this
measurement maximally objective. Too many factors might influence the total
task, such as actions of the customers, to include the whole task. The average
speed hardly varies for the OJT group (34,7 seconds) and Cashier Trainer group
(35,4 seconds). Figure 13.2 presents the scores of the two groups for the number
and type of errors (averaged per sub task; usually only one error could be made

per task) made during the performance test, the so-called 'observed performance'.
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Figure 13.3: Results 'observed competence'

These are also the averaged scores of the two observers. The reliability was as-

sumed to be sufficiently high here as well: the correlation (Pearson, two-tailed)
between the scores was .70 significant at p<,01. Again, an independent T-test did
not show significant differences between the two groups.

1 3.4.2 Self-assessments

Figure 4 presents the self-assessments of task performance of the two groups,

OJT and Cashier Trainer, called 'self-assessed performance'. The variables are not
similar to the variables for the observers (see Figure I 3.2) due to the measurement
method: the observers counted the errors while the candidates rated their task per-

formance on a rating scale in a more global way. An independent T-test showed
that three of the hve variables are significantly higher rated in the Cashier Trainer
group than in the OJT group:'cashier station'(T:--2,068, dÈ43, p:.045), 'pay-
ments' (T:--2,015 df:43, p:.050), and 'control procedures' (T:--2,195, df:43,
p:.03a). Figure 13.4 also shows that the candidates rate'corrections'relatively
low in comparison with the other variables.
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Figure 13.4: Results'self-assessed performance'

Figure 13.5 presents the self-assessments of general competence of both train-
ing groups, called 'self-assessed competence'. The set of rated competences is

similar to the 'observed competence' (see Figure 13.3) to keep the results compa-
rable. There were no significant differences found with an independent T-test. It
should be noticed that the differences between the rated competences are higher
for the self-assessments (see Figure 13.5) than for the observers (see Figure 13.3).
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Figure 13.5: Results'self-assessed competence'



1 3.4.3 lntercorrelations

Table 13.1 presents the intercorrelations (Pearson, two-tailed) between the var-

ious types of measurements (N:45):

Table 13. I : Interconelations

I Observed performance
2 Observed competence
3 Self-assessed performance
4 Self-assessed competence

I
- 5S**

-,26
-,1 8

- 55**
I

,26
,31t

-,18

,3 l*
,80* *

I

-,26

,26
I

,80**
Note.*p<.05,**p<.01

Both measurements of performance and competence for the observers are cor-
related and both measurements for the candidates are correlated as well. We only
found a signif,rcant correlation between observers and candidates for performance

but not for competence.
The candidates' performance was controlled for the influencing factors age,

education level, gender and type of job (fulltime, part-time), but no significant
correlations were found for any of the four types of measurements, performance or
competence. In addition, the amount of time practiced in OJT or in the Cashier

Trainer was investigated but this time factor did not influence performance as

well.

13.4.4 Didactical features of the Cashier Trainer

The candidates in the Cashier Trainer condition (N:22) have a positive opinion
on the Cashier Trainer very high in general. All average ratings, rated at a 5-points

scale, are higher than 3.4. Table 13.2 shows the correlations with the various types

of measurements. Table 13.2 shows significant correlations for'quality of prac-

tice' and 'realism' but not for 'training technology' and 'didactics'.

Table 13.2: Corelations with opinions

.9
(ú
0)ú

I Observed performance
2 Observed competence
3 Self-assessed performance
4 SelÊassessed competence

-.08
.10
.24
.19

-.30
.52*
.39

.42x

--z)
.22
.21

.21

-.23

.32

.44*
.38

Note.*p<.05
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13.5. Discussion and conclusions

13.5.1 Transfer of gaming

The objective of the present study was to investigate the transfer of gaming of
the Cashier Trainer. The Cashier Trainer simulates the entire procedural cashier
task, immerses the learners in the virtual environment of a supermarket, and is fif
ted out with an intelligent tutoring system. Training outcomes of the experimental
group trained with the Cashier Trainer were compared to a control group trained
conventionally on-the-job. The two groups did the same performance test at the
workplace. Both observed and self-assessed performance (errors during the test)
as well as observed and self-assessed competence were measured. Transfer of
gaming refers to the (positive) training outcomes of the Cashier Trainer group in
comparison to the OJT group. The results show that the Cashier Trainer candi-
dates obtained generally higher scores on almost all training outcomes than the
OJT candidates. The new employees trained with the Cashier Trainer made less

errors, received higher observed competence rates, and they assess their own task
performance and competence as substantially higher. From these results we may
conclude that the new employees in the Cashier Trainer condition generally have
learned more than in the OJT condition. This result is even more solid since the
mean duration of training was shorter for the Cashier Trainer group than for the
OJT group. The Cashier Trainer is also supposed to save on time and costs of su-
pervisor capacity because the new cashier employees can be trained adequately
and sufficiently with this stand-alone game as possible replacement of OJT time.
In the interviews the supermarket managers estimated these savings on training
costs at about 50-70%. This estimation has not been quantihed.

In sum, we may conclude that transfer of gaming of the Cashier Trainer is quite
positive. Since the Cashier Trainer is representative for instructional simulation
games with an intelligent tutoring system, this result suggests that these types of
games are effective if well-designed. Because at least the same training outcomes
can be achieved, these games can replace expensive and time-consuming on-the-
job training.

13.5.2 Type of tasks

To get more insight into the reasons why training effectiveness appeared to be
higher in the Cashier Trainer condition, we looked for some trends in the data pre-
sented in Figure 13.2-13.4. The relatively easy tasks, such as scanning normal ar-
ticles and registration at the cash desk, were rated rather high with slight differ-
ences between OJT and Cashier Trainer. Apparently, this task is so clear that it
can be trained in any form. The most remarkable differences between the two
training conditions were found in the tasks that occur less frequently, such as
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scanning special articles (e.g. price reduction, alcohol), complex payment proce-

dures (e.g. combination pin and cash) and control procedures (e.g. safety). In the
interviews, the supermarket managers also pointed at the difficulties with particu-
lar payment and control procedures. These tasks cannot easily be trained systemat-
ically in real-life environments because they occur too infrequently. Instructional
games offer the possibility to put them in a well-structured sequence of scenarios:
one of the reasons to use gaming with simulation instead of OJT (Farmer et al,

1999; Korteling et al,2012; Oprins,2008). The intelligent tutoring system (Polson

& Richardson, 1988) of the Cashier Trainer offers systematic instruction and

feedback. This hetps the candidates to train regular tasks and also to practice the
less frequently occurring tasks and procedures in part-task training (Van Mer-
rienboer & Kirschner, 2007¡,). In domains in which safety plays a role and training
might cause risks, this is extra important (Oprins etaI.,207l). Thus, these results
provide evidence for the surplus value of instructional simulation games to train
special tasks systematically in a safe and controlled environment with automated
instruction and feedback.

13.5.3 Future learning at the workplace

Although transfer of gaming to the workplace is positive, a certain amount of
OJT is still needed after having finished the Cashier Trainer. Especially the vari-
ous self-assessed competences were rated differently. They suggest that the candi-
dates must acquire more routine in operating the cash desk and that working
speed, independence and accuracy must be developed further. This is an expecta-
ble outcome since only three hours of training is rather low for building routine, in
any training system. In addition, the retention time must be taken into account. It
should be noticed that the time between doing the Cashier Trainer and the first
working day (at which the performance test took place) was circa two to three
weeks. This increases the risk of skill loss during this retention period and thus
may lead to lower transfer. This risk counts especially for procedural tasks that
must be practiced often to acquire routine (Van Merrienboer & Kirschner, 2007).
If the Cashier Trainer was used only a few days before the first working day, the
differences with the OJT conditions might have been even higher. Procedural
tasks must be frequently practiced and repeated just before entering OJT, in gen-

eral and in serious gaming, to achieve maximal transfer.
In addition to routine tasks, also more general competences must be acquired

further during prolonged working at the workplace. The stress component, i.e.

rows of waiting customers, is missing in the Cashier Trainer. Specific communica-
tion procedures can be trained in the Cashier Trainer but the game does not have
natural speech. Automating natural speech for serious gaming is still in develop-
ment. The customers in the Cashier Trainer are virtual with a limited arsenal of
sentences that can be answered by the candidates in a multiple choice menu. Nev-
eftheless, both the observers and the candidates rated communication as rather
high both in the Cashier Trainer and OJT condition. Apparently, the virtual cus-
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tomers can replace real-life customers for the acquisition of a specific subset of
communication procedures despite of a lack of natural speech. This is particularly
relevant in domains where practicing with real customers or clients is difficult to
realize, for instance, virtual patients may be used within the medical domain (Akl
et al., 2010).

The combination of the acquisition of routine tasks and general competences
such as communication supports the additional value of using both part-task and
whole-task training in serious gaming (Van Merrienboer & Kirschner, 2007), as

applied in the Cashier Trainer, which not only represents the technical system (cf.
cash desk) but simulated the complete cashier environment.

13.5.4 Observation versus self-assessment

We also investigated the interrelations between the different types of measure-
ments, especially the correlations between the observers' ratings and the self-
assessments. Within observers and within candidates the correlations were very
high as expected since they refer to their own judgments: both the performance
and competence ratings refer to the same task execution. We would also expect a
signihcant correlation between 'observed performance' and 'self-assessed perfor-
mance' for the same reason but this was not found. The main reason is probably
that both measurement methods were different: counting the occurred effors or
self-assessing general performance. As expected as well, 'observed competence'
and 'self-assessed competence' are strongly related due to way in which the com-
petences were measured (Oprins et al., 2006). These results suggest that the
measurements were sufhciently reliable and that it makes sense to combine ob-
served and self-assessed measurements in these types ofeffectiveness studies.

It is remarkable that the differences between the various self-assessed compe-
tences are much higher than for the observed competences. These results suggest
that candidates were very good capable to assess their own competences, some-
times even more clear or reliable than external observers. This might be explained
by the fact that insight into own performance of the trainees was lacking for the
observers. For instance, only the candidates themselves can have a precise feeling
about their self-confidence in operating the cash desk independently ofthe super-
visor. The observers can only rely on what they see. This increase the chance on
the halo error: the tendency to think ofa person in general as rather good or inferi-
or and to color the ratings on specific dimensions by this general feeling (Thorn-
dike, 1920; Oprins, 2008). Probably the observers' ratings are influenced by this
rating error that often occurs.

I 3.5.5 Didactical features

Finally, the candidates' opinion on the didactical features of the Cashier Train-
er was related to observed and self-assessed performance and competence. In gen-
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eral, the candidates were quite positive on these didactical features. These results

were supported by the interviews with the supermarket managers. The new cashier

employees were motivated to do the Cashier Trainer, they liked the tutoring and

feedback system, and they felt immersed in the simulated environment of the su-

permarket. In general, they had more self-eff,rcacy and self-confidence at their first
working day because they were able to practice both regular and special tasks be-

fore in their own tempo. These didactical features are applied in many instruction-
al simulation games with an intelligent tutoring system as argued (e.g. Hays, 2005;
Sitzmann,20ll). Thus, the results provide evidence that games are motivating
(Malone, 198 l; Csikseszentmihaly, 1990), and enhance the learner's self-efficacy
(Bandura, 1997). They offer the opportunity for more active and self-directive
Iearning in an authentic learning environment which has been proved to enhance

learning processes (Petraglia, 1988; Van Merrienboer & Kirschner, 2007). We

would therefore expect that comparable results will be found for other games fit-
ted out with an adequate intelligenttutoring system (Polson & Richardson, 1988)

although this study is restricted to only one case.

In this study we corelated the candidates' opinions on the didactical features

with the measurements of performance and competence. The results suggest that
the applied technology and didactics (cf. tutoring) are less directly influencing per-

formance than the type and amount of practice and feeling of reality or immersion.
This supports the idea that fidelity in particular is a very important feature of
simulation (Allan et al, 1986; Farmer et al, 1999; Korteling et at,2012). However,
only the candidates' opinion was used without really measuring the underlying
learning processes such as self-directed leaming, way of practicing, repetition of
exercises, etcetera. Therefore, the relationship between the didactical features and

learning processes should be investigated in more detail in the future. In order to
get more insight into the most effective design characteristics of instructional sim-
ulation games, this kind of research should be based on a larger set of comparable

instructional games with a variety of didactical features This conclusion confirms
similar kinds of suggestions found in previous meta reviews (Lee, 1999; Randel

etaI.,1992; Vogel et a1.,2006; Ack et al,2010; Sitzmann, 2011).

13.5.6 General conclus¡on

This is one of the first empirical studies in which real evidence was collected
for transfer of gaming in a stand-alone instructional game with an intelligent tutor-
ing system. We may conclude that transfer of gaming of this kind of instructional
games, i.e., the Cashier Trainer, can be considerably high. Therefore these games

may substantially reduce the amount of required on-the-job training, which may
substantially save on time and costs. We suppose that this finding may be promis-
ing for future development of similar types of instructional games. In the present

Cashier Trainer, the simulated environment offered the opportunity to practice
both regular and special tasks in well-sequenced immersive and engaging scenari-

os. In addition, the well-designed intelligent tutoring system replaced human su-
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pervisors, which lead to additional training benefit and cost-savings. Finally,
playing these games individually at own tempo may enhance self-efficacy and
self-confidence of learners. This, in turn, may contribute to transfer, i.e. applica-
tion of the acquired competences at work.
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