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Management summary 

Almost every ASML employee needs some form of training to be able to perform his/her job 
tasks. Of special interest is a particular learning process called on-the-job training which is used on the 
factory floor to teach the necessary skills to new or existing employees. As of now, the training 
department has hardly any influence on the way on-the-job training is managed, while this form of 
training is essential in educating the factory employees. It is difficult for management to know if on-the-
job training is successfully carried out, and understanding this is important to prevent wasting valuable 
resources. In order to maximize the effectiveness of training, the responsible trainer needs to have the 
necessary resources and capabilities as the success of this type of training is heavily dependent on the 
ability of the trainer to transfer knowledge. Therefore, this thesis will investigate trainer effects and its 
relation to the effectivity of on-the-job training. 

 Trainer engagement was identified as a possible predictor of training effectiveness, based on 
interviews with supervisors, trainers, and trainees. Where engagement refers to “a positive, fulfilling, 
work-related state of mind that is characterized by vigor, dedication, and absorption” (Schaufeli & Taris, 
2014, p. 46). Previous research already showed that more engagement is related to higher levels of job 
performance and in the present study, it was expected that more trainer engagement is related to an 
increase in training effectiveness (Bakker & Bal, 2010; Demerouti & Cropanzano, 2010; Halbesleben & 
Wheeler, 2008). Furthermore, from the academic literature and interviews, it became apparent that 
communicative skills and supervisory support could also play an important role in predicting training 
effectiveness (Compeau, 2002; Huang, 2001; Gauld & Miller, 2004; Gruman & Saks, 2011). Specifically, a 
trainer’s communicative skills will have a major contribution to the effective transfer of his knowledge 
(Gauld & Miller, 2004). Also, supervisory support might affect the relationship between trainer 
engagement and training effectiveness (Gruman & Saks, 2011). After a comprehensive literature review, 
the research model was developed which can be found in Figure 1.  

 
To test the research model, Structural Equation Modeling (SEM) analyses were performed within 

the AMOS software package developed by IBM (Arbuckle, 2017). The results showed three interesting 
relationships. Firstly, more job autonomy was related to more trainer engagement. Secondly, more 
performance feedback was related to more trainer engagement. Thirdly, the moderating effect of 
supervisory support on the relationship between engagement and effectiveness was not found in the 
data. Instead, the results showed that more supervisory support was related to more trainer 

Figure 1. Overview of the research model with the found relationships. *significant relationships. 
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engagement. Additionally, the other relationships in the model could not be confirmed in the current 
sample. 

The results of the survey provided several insights from which ASML can benefit. For instance, 
supervisors are able to increase the engagement levels of their trainers. They could achieve this by 
either granting autonomy to their trainers or giving regular feedback on their training performance. The 
first suggestion will be to implement feedback in the routine meetings between team leader and trainer 
which is an easy and cheap way of increasing levels of performance feedback. Another suggestion is to 
let the trainee and/or trainer write a brief evaluation at the end of the training week. A couple of 
sentences should be more than enough to capture the essence of the training and how it went.  

Importantly, during this study, it became apparent that quantifying on-the-job training 
effectiveness is difficult. Three issues became clear. First, there is no clear beginning and end of the on-
the-job training. Furthermore, there were no training subjects determined before the start of a training 
day. Finally, the trainee is not solely trained by one employee. These issues were found within ASML, 
but similar problems may also exist in other low volume manufacturing organizations.  

The interviews with supervisors, trainers and trainees yielded some important insights in the on-
the-job training structure. For instance, there is no standard way of working regarding on-the-job 
training. In order to create a more structured approach to on-the-job training, a process for selecting 
and qualifying the trainers should be implemented. I would propose a simple three-step process that 
includes an evaluation of trainer skills and knowledge, an educational program and last a certification. 
This process can easily be implemented in the existing learning management system. 

From interviews, it also became clear that there is no overall structure for on-the-job training. 
The learning process could benefit from having a thought out training structure, with well-defined 
learning goals and progress tracking. There was one team leader (Martin Bridges) I interviewed that 
used a way of working that produced considerable positive results according to him and his colleagues. 
He used a training overview document in which the learning process of trainees was tracked. 
Implementing a similar document into every on-the-job training program will help to fulfill the need for 
structure, create a similar way of working across teams and accommodate the desire for a learning plan.  

To conclude, I found no relationship between trainer engagement and training effectiveness, but 
autonomy and performance feedback did have a positive effect on trainer engagement. Furthermore, 
managers may need to recognize that it is difficult to gain reliable data on training effectiveness when 
there is no clear on-the-job training structure. Also, supervisors need to realize that by actively 
supporting their trainers they could increase engagement among them. They should support their 
trainers by granting them autonomy and systematically giving feedback on their training performance. 
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Scientific abstract 

The present study examined the relationship between trainer engagement and training 
effectiveness using the Job Demands-Resources model as a basis, with role conflict, autonomy, and 
performance feedback as antecedents of trainer engagement. In addition, this study investigated 
whether the relationship between trainer engagement and training effectiveness was moderated by the 
extent to which trainers receive support from their supervisor. A self-reported survey was administered 
to 121 trainers and 112 trainees who were employed within a single high tech low volume 
manufacturing company. Structural equation modeling was used to test the hypotheses in multiple 
models and revealed that trainer engagement was unrelated to training effectiveness. Future research 
might be needed to validate this finding as in this study the data on training effectiveness had some 
limitations. That is, the relationship between trainer and trainee was not completely clear, trainees 
could have had multiple trainers and on-the-job training was informal in nature. Furthermore, 
supervisory support did not moderate the relationship between trainer engagement and training 
effectiveness. Rather, in line with previous research, this study found that supervisory support acted as a 
job resource that was positively related to engagement. In addition, the results showed that the job 
resources performance feedback and autonomy were also positively related to trainer engagement and 
that the job demand role conflict was unrelated to engagement. These findings provide support for the 
notion that job resources are the most important predictors of engagement and that the weak effects of 
job demands on engagement are not of practical value.  
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Introduction 

Firms continuously face new challenges and undergo changes due to increasing global 
competitive pressure and rapid technological development (Elnaga & Imran, 2013; Sessa & London, 
2015). In such a landscape, firms and their employees must be able to adapt accordingly to meet future 
challenges (Tai, 2006). Notably, challenges created by a novel technology that cause changes in the 
nature of job tasks and requires the employee to acquire new skills and knowledge to perform their job 
(Mital, et al., 1999; Tai, 2006). Training is one of those organizational instruments that is essential in 
providing employees with those necessary skills and knowledge to cope with these challenges (Elnaga & 
Imran, 2013; Mital, et al., 1999). Training can have all sorts of potential benefits for the organization as 
well as the employee, e.g., higher productivity, better employee performance, higher employee 
commitment, or employee retention (Black & Lynch, 1996; Elnaga & Imran, 2013; Lynch & Black, 1995; 
Meyer & Allen, 1991). Additionally, most companies require a specific set of employee skills which 
cannot be taught at all in the regular educational system, therefore they require organizational training 
(Acemoglu & Pischke, 1999; Frazis & Loewenstein, 2006). In general, the universities or colleges cannot 
provide their students with all the required special skills for specific jobs (e.g., use of custom software). 
Furthermore, effective training programs help to create a competitive advantage, through improving 
employee performance and gaining knowledge (Elnaga & Imran, 2013; Salas & Cannon-Bowers, 2001; 
Sessa & London, 2015). Hence adequate training is very important for organizations and training efforts 
can be found in almost every company, which in the United States alone account for a total of $90.6 
billion in 2017 (Training magazine, 2017).  

ASML is one of those companies that recognizes the importance of organizational training 
structures. They excel at research and development, which keeps them at the top of the business. In 
order to produce their complex machines, the employees need to have the necessary skills and 
knowledge. ASML has multiple dedicated departments for training to get their employees at the desired 
skill level. These departments are focused on providing comprehensive training programs from internet-
based learning to standard classroom education. However, most of the learning is achieved on-the-job. 
This is done by experienced employees who are given the responsibility to educate colleagues. Surely, 
this is only a small part of the total learning environment, but very important for effectively and 
efficiently producing the machines. Management has noticed that these training programs are not 
consistent across departments, e.g., different training cycle times and training outcomes. In order to 
maximize the benefits of training, the responsible trainer needs to have the necessary resources and 
capabilities. Research has suggested that trainer effects need to be taken into account when assessing 
training effectiveness (Arthur et al., 2003). Indeed, it was suggested that trainer effects play a significant 
role in the return on training investments (Galbraith, 1998). For instance, trainer capabilities and trainer 
personality were found to have a relationship with the effectiveness of training, i.e., the degree to which 
the training goal is achieved (De Jong & Emmelkamp, 2000; Gauld & Miller, 2004). Thus, the 
inconsistency might be caused by trainer effects seen that the quality of on-the-job training is heavily 
dependent on the employee who gives the training. Therefore, this thesis will investigate trainer effects 
and its relation to the effectivity of on-the-job training. 
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Company introduction 

In 1984, ASML started its business in the semiconductor industry and was founded as a joint 
venture of Philips and Advanced Semiconductor Materials International (ASMI) (ASML, 2018). The 
company’s core business was going to be the development of high tech lithography machines. These 
machines are used in a critical production step of microchips, exposure. The entire microchip 
manufacturing process is illustrated in Figure 2. ASML brought their first working product to the market 
in the same year they were founded. However, their breakthrough system was going to be launched in 
the year 1991, which brought a significant reduction in production times for their customers (ASML, 
2018). This introduction kicked off a period of fast growth for ASML that continues to this day. From 
1995 onward ASML became a fully independent publicly traded company when Phillips sold their 
remaining shares (ASML, 2018). The constant thrive for innovation thereby pushing the semiconductor 
industry forward and continuing Moore’s law (1965) is at the core of ASML’s success. 

 

 

Figure 2. The semiconductor manufacturing process. A concise overview of the entire manufacturing process by ASML (2018b). 

In 2018, they reported that just over 20,000 employees work for the company and generated a 
net sales of 10.9 billion euro (ASML, 2019). The net sales of 2018 greatly exceeded expectation and were 
just short of the initial sales target of 11 billion euro for the year 2020. This resulted in achieving a 
record net income of 2.8 billion euro. On the human resources side, it is important to point out that 
ASML created around 4,000 jobs in 2018 and the last 5 years around 9,300 jobs (ASML, 2019). Not only 
are jobs created, but ASML also reported in 2018 to have a low attrition rate of only 4.7%. Employees 
are generally very happy and enthusiastic about working at ASML, therefore will not easily leave the 
company.  

Nevertheless, ASML’s rapid growth rate comes with a price and induces major challenges in the 
way people and processes are managed. The road from a small company to a market leader entails that 
certain support processes become more important in overall company functioning. As it makes a great 
difference if human resources need to support 1,000 people or 20,000, the same goes for IT and 
Training. These support functions are in need of more resources and redesigned business processes 
when a company grows rapidly. Indeed, this is an ASML wide challenge, rather this paper will take a 
training perspective. The focus will be on the EUV factory, which produces the latest technological 
advancement of ASML and still needs to mature. 
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Important to realize is that almost every employee of ASML needs a form of training to be able 
to carry out their line of work. For instance a training program for mailbox management or emergency 
procedures. Moreover, some employees need to be trained on a regular basis to keep up with recent 
developments. The responsibility of the training department is to ensure employees learn the right skills 
for the job in the least amount of time. There is one particular learning process called on-the-job 
training that is used to educate the EUV factory employees. As ASML is a highly specialized 
manufacturing company, on-the-job training is essential to acquire the ASML specific skills and 
knowledge. Additionally, the factory floor of ASML is a clean room which is a completely different 
environment and requires its own way-of-working.  

A change of management (training department) brought along a different vision of how to 
support the EUV manufacturing departments. As a result of this new vision, the department wants to 
take a part of the responsibility for on-the-job training. However, as of now, the training department 
does not know exactly what happens in this kind of training or when they occur. Only a few are 
registered in the learning management system, others are registered in one of the many Excel sheets 
and even some are not registered at all. The department is mainly interested in how they can assist on-
the-job trainers in providing the right tools and resources in order to consistently perform better. There 
is a lot of knowledge present in this department on instructional and didactical methods that could be 
used to enhance the training skills of the trainers in the EUV factory. 

There is a significant challenge in training every employee and keeping them up-to-date with the 
latest developments. ASML has a very dynamic environment and things like parts, procedures and 
planning change almost every day. Furthermore, they produce the machines in low-volume which 
means that some procedures will only occur once a month or even less frequently. The dynamic aspect, 
as well as the frequency, makes it difficult to adequately train the employees. This responsibility is given 
to the more experienced colleagues, who are excellent sources of knowledge. As of this moment, it is 
somewhat expected of the experienced engineers to train (or mentor) the new employees. Therefore, 
they might have increased levels of strain or lower motivation, but does strain or motivation alter the 
outcome of on-the-job training? 

Exploratory study  

In order to define the research topic, the current situation has to be known and what factors are 
important for effective on-the-job training. Three rounds of interviews were done to assess the current 
situation and to provide insight in which factors might be related to on-the-job training effectiveness. 
The first round of interviews was done with three trainers in the manufacturing training department. 
These were important to get a high-level understanding of what happens on the factory floor and a 
necessity to be able to ask more specific questions in the second round. The structure of this first round 
was very generic and open for discussion. Based on the input of the three trainers, a structured 
interview was developed that was going to be used in the second round with supervisors. In this second 
round, eight supervisors of manufacturing teams were asked questions about trainer involvement, 
trainer workload, training structure, and trainer skills. Furthermore, the interview also included generic 
questions (e.g., ‘who gives the on-the-job training?’), possibilities to mention problems, and to give their 
opinion about what on-the-job training should look like. The third round consisted of four on-the-job 
trainers and two trainees who were asked questions based on the interviews with the supervisors. In 
these interviews, the focus was laid on engagement and burnout. Additionally, known factors that can 
affect levels of engagement and burnout were also included in these interviews (e.g., supervisory 
coaching and role conflict).  
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Results 
The key points of the second round of interviews with supervisors can be found in Table 1. All 

eight supervisors agreed on two things: there is no indication of exhaustion among trainers and their 
trainers did not follow the ‘Train the on-the-job trainer’ program. Interestingly, three out of eight 
supervisors did not even know that such a program existed. The overall opinion of the supervisors was 
that not every experienced engineer is suited to be a trainer and that it depends on the person’s 
motivation, communicative skills, and social skills. However, in the current situation, they were forced to 
assign trainees to inexperienced employees, because of a shortage of experienced engineers or good 
trainers. Furthermore, during the interviews, it became apparent that each supervisor had their own 
way-of-working regarding on-the-job training. Additionally, only three out of eight used some sort of a 
structured on-the-job training approach, e.g., periodic moments of feedback and a set learning path.  

Table 2 shows the key points from the interviews with trainers and trainees. The opinion of 
supervisors that not every engineer is suited to be a trainer was shared by the trainers as well as the 
trainees. Important qualities that a successful trainer should have according to trainers and trainees 
were good communicative skills and having a lot of patience. Furthermore, all four of the interviewed 
trainers did not experience any stress or work overload related to giving training. However, they did 
express the need for more structure in on-the-job training, e.g., a well-documented learning path and 
supervisory support. Contradictory to supervisors believe, three trainers were not feeling challenged by 
giving training. Two trainers did mention that giving training to a certain extent made them feel more 
energetic. Interestingly, trainers were divided in their perception of autonomy regarding training 
practices. Two of them said they had low to no autonomy, while the other two said they had complete 
freedom in deciding how to train.  

 
Conclusion 

To conclude, the points of supervisors, trainers and trainees seemed to agree in most cases. On 
the basis of these points, trainer motivation could be an important aspect of training success. As trainers 
do not seem challenged and give training on automatic pilot. Interestingly, there were no mentions of 
exhaustion among trainers and trainees. Furthermore, supervisory support and performance feedback 
could potentially help to maintain or increase the trainer’s motivation. The trainers could feel more 
appreciated and useful when the supervisors give on-the-job training the correct amount of attention. 
Also, the shared opinion was that not every employee is suited to become a trainer and communicative 
skills were named a deciding factor in this process. The addition of trainer autonomy in the research 
model could clarify if trainers value their decision freedom and what effect it has on their motivation. 
Based on these observations, this thesis will address the following research question: 

 
What factors are related to trainer engagement and how does it relate to training effectiveness? 

Supervisor points (N = 8) Times mentioned 
No exhaustion related to being a trainer 8 
Trainers have not followed ‘Train the on-the-job trainer’ program 8 
Not every engineer is suited to be a trainer 6 
Trainers show enthusiasm for training 6 
No system of trainer performance feedback 6 
The workload of trainers is higher 4 
Difficulty to assign a trainee to a single trainer 4 
Trainers should have the same way-of-working 4 
Engineers are made trainer without the proper experience/skills 3 
Training time is not officially taken into account 3 

Table 1. Key points from the interviews with supervisors. 
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Trainer (N = 4) / trainee (N = 2) points  Times mentioned 
Need to have good communications skills to be a trainer 4 / 2 
Need for a well-documented learning path 4 / 2 
Need to be patient as a trainer 4 / 1 
Do not experience work overload 4 / 1 
Giving training is not stressful 4 / -* 
No supervisory coaching for trainers 4 / -* 
No knowledge of training methods 3 / -* 
No challenge in giving training 3 / -* 
The existence of a role conflict 3 / -* 
The trainer has not followed ‘Train the on-the-job trainer’ program 3 / -* 

Table 2. Key points from the interviews with trainers and trainees. *Not applicable for trainees. 

Theoretical background 

A trainer has to perform multiple roles (e.g., technician, training manager, and change agent); 
however, it is difficult to find “a single statement as to what the role of training specialists should be” 
(Analoui, 1994, p. 64; Leduchowicz, 1982). The precise roles that can be ascribed to a trainer have been 
the subject of many academic debates (Analoui, 1994). Different studies provide different perspectives 
on trainer roles and each includes some aspects of a trainer’s job, but in the process naturally ignoring 
others (Analoui, 1994). Although, most studies share the idea that a trainer is in some way a facilitator 
of learning (Analoui, 1994; Leduchowicz, 1982). Of special interest is the role of motivator, which plays a 
major part in the actual transfer of the learned material (Ricks, Williams, & Weeks, 2008). Indeed, a 
study mentioned that one of the competencies of an effective trainer should be the ability to provide 
positive reinforcement (Gauld & Miller, 2004). Another showed that exemplary trainers demonstrated 
behaviors of enthusiasm and high energy (Leach, 1996). These behaviors could possibly indicate that 
trainer engagement may positively affect training effectiveness, as engagement is characterized by 
enthusiasm and high energy (Schaufeli & Taris, 2014).  

To define, engagement refers to “a positive, fulfilling, work-related state of mind that is 
characterized by vigor (that is, high levels of energy and mental resilience while working), dedication 
(referring to a sense of significance, enthusiasm and challenge), and absorption (being focused and 
happily engrossed in one’s work)” (Schaufeli & Taris, 2014, p. 46). Importantly, employee engagement is 
able to positively influence their performance, which was suggested by multiple studies (Bakker et al., 
2014). For instance, one study found a positive relationship between work engagement and in-role as 
well as extra-role employee performance (Halbesleben & Wheeler, 2008). Other research showed a 
negative relationship between disengagement and performance (Bakker, Demerouti, & Verbeke, 2004). 
Furthermore, engagement enables employees to go from thought to action, therefore, achieving better 
performance (Demerouti & Cropanzano, 2010). With this in mind, it seems reasonable to assume that a 
trainer’s performance can be enhanced by increasing trainer engagement. Especially, when adding the 
description of the antecedents of engagement (i.e., vigor, dedication and absorption) which are closely 
similar to the behaviors of effective trainers, e.g., high energy, enthusiasm and providing positive 
reinforcement (Gauld & Miller, 2004; Leach, 1996). Since training effectiveness is dependent on trainer 
performance, I would expect that higher trainer engagement is related to higher levels of training 
effectiveness, in terms of reactions, learning, and behavior (Kirkpatrick, 1959). 
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The job demands-resources model 
The mental state of engagement has been extensively studied by academics, with probably the 

job demands-resources (JD-R) model being the most adopted (Demerouti, Bakker, Nachreiner, & 
Schaufeli, 2001). The model focuses on two opposing processes, the health impairment process and the 
motivational process. The health impairment process refers to the relationship between job demands 
and burnout (Bakker, Demerouti, & Sanz-Vergel, 2014; Demerouti et al., 2001). Whereas, the 
motivational process concerns the relationship between job resources and engagement (Schaufeli & 
Bakker, 2004). Specifically, job demands are aspects of the job which are associated with certain physical 
or mental costs. Whereas job resources refer to aspects of the job that either help in achieving work 
goals, reduce costs of job demands or stimulate personal development (Demerouti et al., 2001). An 
important reason for the model’s popularity is its flexibility. The model proposes that every job 
characteristic is either a job demand or a job resource and that these may differ per occupation. 
Therefore, the model can be applied to any work environment with specific or unique job demands and 
resources. Over the years, the JD-R model was used by various researchers who added a wide variety of 
job demands-resources to the model and linked burnout and engagement to numerous negative or 
positive outcomes (Schaufeli & Taris, 2014). One important addition was the integration of personal 
resources into the model, which can play a significant role in the adaption of work environments 
(Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2007). However, academic literature remains unclear in 
how these should be incorporated into the model, as there have been multiple studies proposing 
different ways of integration (Schaufeli & Taris, 2014). An overview of the model can be found in Figure 
3. 

  

Figure 3. The job demands-resources model (adapted from Bakker & Demerouti (2007) and Xanthopoulou et al. (2007)) 
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Job resources 
This study will focus on the motivational process and as organizational outcome training 

effectiveness. The flexibility of the JD-R model allows this study to include job resources that are related 
to the training environment. A representation of the core process of this study can be found in Figure 4.  

Multiple studies have suggested that job resources are the most important predictors of 
engagement (Christian, Garza, & Slaughter, 2011; Halbesleben 2010). Examples of job resources are 
social support from colleagues, autonomy and performance feedback (Schaufeli & Taris). This study will 
use two job resources that might be important for trainer engagement. The first job resource that will 
be included in the research model is autonomy. Autonomy concerns the amount of authority employees 
have in deciding how to execute their work. It has already been shown by previous research that 
autonomy has a positive effect on engagement (Bakker, Demerouti, & Verbeke, 2004; Hakanen, Bakker, 
& Schaufeli, 2006). Furthermore, autonomy was shown to be an important antecedent of engagement 
among teachers (Hakanen, Bakker, & Schaufeli, 2006). The study in the teaching environment leads me 
to believe that autonomy can also be an important factor for trainer engagement, as teachers and 
trainers are both facilitators of learning. However, there exists a difference between a teacher and a 
trainer. That is, a teacher focusses on transferring knowledge (e.g., through lectures or presentations) 
whereas a trainer has the practical experience to enable a trainee in acquiring certain skills or 
competencies (e.g., through exercises or on-the-job training). Trainers could be more motivated when 
given more decision freedom since they will be able to put more of their own personal experience in 
their training.  

A second job resource that might be relevant is performance feedback. This is defined as the 
information a trainer receives about achieving their work goals. Importantly, it has the potential to 
affect the intrinsic motivation of employees (Harackiewicz, 1979). For instance, positive feedback was 
suggested to increase employee engagement by stimulating a positive socio-emotional climate within 
organizations (Schaufeli & Salanova, 2007). That is, employees will feel engaged because they converge 
emotionally with the engagement of their colleagues. Furthermore, longitudinal research suggested that 
implementing multisource feedback systems increased positive leader behavior (i.e., consideration, 
employee development, and performance orientation), which was associated with higher employee 
engagement (Atwater, Brett, & Cherise-Charles, 2007). Moreover, a study among 1,700 employees at 
four different companies found a positive relationship between performance feedback and engagement 
(Schaufeli & Bakker, 2004). Additionally, the motivational potential of performance feedback and 
autonomy was also suggested by the Job Characteristics Theory, which proposed that specific job 
motivation depends on five core job characteristics, namely skill variety, task identity, task significance, 
autonomy and feedback (Hackman & Oldham, 1980). All in all, this led me to expect that autonomy and 
performance feedback had a positive effect on trainer engagement and were therefore included in the 
research model. 

Last, another factor that might be important is the job demand role conflict and it may have 
direct effect on the motivation of trainers. Role conflict exists when a trainer experiences conflicting 
work demands. Indeed it has been shown that job demands have a weaker effect on engagement 
compared to the effect of job resources (Halbesleben, 2010). In addition, Christian et al. (2010) also 
found that job demands are weak predictors of engagement. Thus, job demands can have a direct effect 

Figure 4. Motivational process of the current study. 



 

8 
 

on engagement next to the relationship with burnout, albeit a weak effect. However, it could very well 
be that some specific job demands do have a strong effect on engagement. For example, in the on-the-
job training setting of the present study, trainers have the main role of engineer and next to this they 
are required to take on a trainer role as well. It could very well be that these demands are so conflicting 
that it has a significant negative effect on their motivation to train new employees. Multiple studies 
have shown that more role conflict was related to higher levels of exhaustion, but to my knowledge, no 
research has been published that related role conflict to engagement (Alarcon, 2011; Lee & Ashforth, 
1996). This study would like to explore the possibility of that specific job demands in certain settings can 
be strong predictors of engagement. If this would not be the case then this study would be supporting 
the notion that job demands are weak predictors of engagement (Christian et al., 2011, Halbesleben, 
2010).  

 
Communicative skills  

On-the-job training takes form as intimate face-to-face contact between trainer and trainee, 
hence communication plays a major role (Compeau, 2002). It is widely recognized that good 
communication is an important factor in conducting business successfully (Neely, Adams, & Kennerley, 
2002). This holds true for every kind of business and in particular a multiple shift manufacturing 
environment when effective communication between shifts can be of critical importance (Worley & 
Doolen, 2006). Lack of communication can lead to problems in production, quality and even resentment 
between employees may occur (Hancock & Zayko, 1998). Communication can take multiple forms such 
as face-to-face, documentation or emails.  

Indeed, communication between trainer and trainee is important for training outcome as one 
study showed through interviews with trainers (Compeau, 2002). The study proposed that 
communication is one of six categories of effective trainer behavior (Compeau, 2002). Additionally, 
other research suggested that having job experience is not merely enough to deliver successful training 
and emphasized the need for good trainer communicative skills (Tichy & Cohen, 1998). As it is the job of 
the trainer to transform tacit into explicit knowledge, which can be taught to trainees (Tichy & Cohen, 
1998). Therefore, a trainer’s communicative skills will have a major contribution to the effective transfer 
of his knowledge (Gauld & Miller, 2004). That is, the trainee is able to process the acquired knowledge 
and is able to apply it to the workplace without the help of the trainer. A good communicator is able to 
understand emotions as well as ideas and the body as well as the mind (Gauld & Miller, 2004). 
Communicative skills can, therefore, be seen as a personal resource, as it involves the individual's sense 
of their ability to control and impact upon their work environment successfully (Hobfoll, Johnson, Ennis, 
& Jackson, 2003). To conclude, I expected that better trainer communicative skills are associated with 
higher levels of training effectiveness.  

 
Training effectiveness and Kirkpatrick’s four levels  

 Training is first and foremost used to bridge the gap between actual and desired performance 
and training effectiveness refers to the degree to which that is achieved (Elnaga & Imran, 2013; Tai, 
2006). Presumably, the most used framework for assessing training effectiveness in companies is 
Kirkpatrick’s four levels (Kirkpatrick, 1959; 1976; Salas & Cannon-Bowers, 2001; Van Buren & Erskine, 
2002). The framework exists out of four measures that can be used to evaluate training outcomes: 
reactions, learning, behavior, and results (Kirkpatrick, 1959; 1976). First, reactions in Kirkpatrick’s 
framework (1959; 1976) are aimed at the emotional feedback of the trainee, with regard to how the 
trainee feels about the training. Second, learning refers to acquired knowledge and skills by the trainee. 
Third, behavior is directed at evaluating on-the-job performance. Fourth, the results level is where the 
impact on the firm is evaluated. Reasonably, the model is so popular because it is relatively easy to 
gather data on reactions and learning criteria and more than 80% of the companies gather data on both 
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(Alliger, Tannenbaum, Bennett, Traver, & Shotland, 1997). Although the framework is widely used and 
scholars acknowledge its usefulness, it also received criticism (Arthur, Bennett, Edens, & Bell, 2003; 
Zhou, Kang, & Gong, 2017). For instance, there is no clear relationship between reactions and the other 
three criteria, therefore knowing how trainees feel about a training tells researchers little to nothing 
about how much they learned (Alliger & Janak, 1989; Arthur et al., 2003). Another example is the lack of 
clarity on whether learning refers to skills or facts, which can be very different from one another 
(Kraiger, Ford, & Salas, 1993). 

Despite the criticism, papers are still using the framework as a basis and seek out to expand or 
improve it (Alliger & Janak, 1989). One study sought to solve the relationship criticism and proposed an 
augmented taxonomy that split reactions into two parts, affective and utility (Alliger et al., 1997). The 
affective component focusses on the emotional opinion and the utility part entails the perceived 
usefulness of the training with regard to job performance (Alliger et al., 1997). In fact, utility reactions 
were found to have a stronger relationship with the behavior level than affective reactions. 
Interestingly, utility measures were even found to be a stronger predictor of behavior than learning 
measures (Alliger et al., 1997). Which was a very surprising finding taken into account that research did 
not find any significant relationships between reactions and the other criteria (Alliger & Janak, 1989). 
Furthermore, the augmented taxonomy divided learning into three subcategories to emphasize the 
different forms of knowledge: immediate post-training knowledge, knowledge retention and 
behavior/skill demonstration (Alliger et al., 1997). Thereby recognizing the lack of a comprehensive 
distinction in learning outcomes, which was a major point of critique on Kirkpatrick’s four levels (Kraiger 
et al., 1993). To clarify, Kirkpatrick’s learning outcomes (1959) were simplistic and unidimensional and 
instead, research suggested that they are multidimensional, i.e., learning may be cognitive, skill or 
behavior based (Kraiger et al., 1993). Moreover, the last subcategory addressed another shortcoming of 
Kirkpatrick’s model, namely the lack of division between behavior demonstrated in training context and 
behavior demonstrated on-the-job (Alliger et al., 1997). Thus, the authors included training behavior in 
learning as a sub-category and renamed the behavior level to transfer, which emphasizes its on-the-job 
nature.  

Though different approaches to evaluating training have been proposed (e.g., Kraiger et al., 
1993) this study used Kirkpatrick's taxonomy (1959; 1976) to asses training effectiveness. Specifically, 
the augmented framework proposed by Alliger et al. (1997) as the addition of sub-criteria provided a 
more comprehensive distinction among criteria and it included the idea of multi-dimensional learning 
outcomes (Alliger et al., 1997; Kraiger et al., 1993). Thereby addressing multiple points of critique on 
Kirkpatrick’s four levels (Alliger & Janak, 1989; Kraiger et al., 1993). Moreover, an important benefit of 
using Kirkpatrick’s four levels is the ease of data gathering as many companies are very familiar with the 
model (Alliger et al., 1997). 
 
The importance of supervisory support  

Supervisory support is the perceived level of support by trainers from direct supervisors for on-
the-job training activities. Support is an interpersonal transaction that consists according to House 
(1981) out of four types: emotional (feelings and emotions), instrumental (goods and services), 
informational (facts and data) and evaluative (judgment and appreciation). This study will only 
investigate support directly contributing to trainer or training activities based on these four types. It has 
been shown that for any project to succeed within a company managerial support is a necessity, which 
also holds true for training endeavors (Worley & Doolen, 2006; Huang, 2001). Specifically, research 
found that firms with strong managerial support are more successful at maximizing the effectiveness of 
training programs (Huang, 2001). Moreover, the study indicated the importance of support from bottom 
management as well as top management for training effectiveness. That is, bottom management needs 
to encourage subordinates to actively participate in training and top management needs to keep 
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investing in training even during downturns or economic recessions (Huang, 2001). Companies which 
showed those behaviors scored higher in training effectiveness than those which did not (Huang, 2001). 
Furthermore, managerial support has been established as a major contributor to workplace learning 
processes and outcomes (Clarke, 2004; Russ-Eft, 2002). Thus, support from a supervisor is a principal 
factor in the effectivity of training. Likewise, supportive actions or processes by management have been 
shown to influence engagement as well. For instance, supervisory coaching and support had a positive 
effect on engagement, which was found in multiple studies (Demerouti et al., 2001; Hakanen, Bakker, & 
Schaufeli, 2006; Schaufeli & Bakker, 2004; Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2009). 
Additionally, more social support by supervisors or colleagues was shown to positively effect 
engagement as well (Bakker et al., 2004; Gruman & Saks, 2011). The supervisor has the responsibility to 
actively coach and support their employees in order to foster engagement (Schaufeli & Salanova, 2008).  

Supervisory support may play an important role in the relationship between trainer engagement 
and trainer effectiveness. That is, a trainer with high engagement might not merely be enough to fully 
benefit from the potential increase in training effectiveness (Choi & Jacobs, 2011; Gruman & Saks, 
2011). For example, the trainer could be held back by their supervisor to express extra-role performance 
by limiting the trainer’s resources or constraining their behaviors (Gruman & Saks, 2011). An engaged 
trainer without support might have no or little positive effect on training effectiveness when compared 
to an indifferent trainer. The trainers with high levels of engagement might not receive the needed 
support to be able to transfer their motivation to their role as a trainer. Instead, when no or low support 
is present they might focus more on their other job tasks or need to cope with problems that hinder 
their ability to train. Employees need support from their supervisors to effectively do their job or 
express extra-role performance, but without the support, they can still do their job (Cohen, 1990; 
Huang, 2001). Other studies showed that organizational support was able to diminish the negative 
effects of stressors on employee performance (Jain, Giga, & Cooper, 2013). The opposite effect might 
also be present, that supportive supervisors are able to enhance the positive effects of trainer 
motivation on performance. The fact that a trainer might be hindered by their supervisor in their ability 
to transfer their motivation to training performance made me believe that supervisory support can 
enhance or weaken the relationship between engagement and training effectiveness. Therefore, I 
expected that when supervisory support was high, the relationship between engagement and training 
effectiveness was stronger and this relationship would be weaker when supervisory support was low.  

On the other hand, there is a possibility that no or little supervisory support can nullify the effect 
of engagement on training effectiveness. Trainers could be restrained (e.g., restricted resources) by low 
support in their ability to express their high energy, extra-role performance or enthusiasm (Gruman & 
Saks, 2011). Hence, a different moderation effect could also be present. However, both proposed 
moderation effects are mutually exclusive. I expected that when supervisory support was low, 
engagement was unrelated to training effectiveness and when supervisory support was high more 
trainer engagement was associated with higher training effectiveness.  

 
Employee productivity 

The positive effect of training on employee performance was proposed by multiple studies 
(Barrett & O 'Connell, 1999; Black & Lynch, 1996; Elnaga & Imran, 2013; Lynch & Black, 1995). For one 
thing, research suggested that training can increase employee productivity and that it depended on the 
setting and training type, i.e., manufacturing vs non-manufacturing (Lynch & Black, 1995). In a 
manufacturing environment, more training off-the-job was found to be related to higher levels of 
productivity (Black & Lynch, 1996; Lynch & Black, 1995). On the other hand, in non-manufacturing, on-
the-job training had more effect on productivity, e.g., computer training positively influenced 
productivity (Black & Lynch, 1996; Lynch & Black, 1995). A later study also emphasized the importance 
of training type, however, its authors argued that training type should be divided into general and 



 

11 
 

specific training (Barrett & O 'Connell, 1999). General training is a type of training that is beneficial for 
the company in which it was provided, but acquired skills or knowledge can also be applied in other 
companies. In contrast, specific training is only beneficial for the company where it was provided. The 
study showed a positive relationship between general training and productivity, whereas specific 
training was not related to productivity (Barrett & O 'Connell, 1999). In conclusion, the literature 
provides various distinctions in training type, i.e., off-the-job vs. on-the-job and general vs. specific 
training. Nonetheless, the literature is consistent in arguing that training type is important when 
assessing the effect on productivity (Barrett & O 'Connell, 1999; Lynch & Black, 1995).  

However, the division of the training setting into two broad concepts (i.e., manufacturing and 
non-manufacturing) leaves room for different interpretation (Lynch & Black, 1995). For example, it is not 
mentioned if manufacturing denotes mass or low volume production or even a combination of both. No 
clear distinction is made in the study, who were constrained by their survey (Black & Lynch, 1996; Lynch 
& Black, 1995). Nevertheless, there is a noticeable difference in way of working for mass volume 
compared to low volume manufacturing and require different employee skills (Jina, Bhattacharya, & 
Walton, 1997). Skills needed for mass production characterize themselves as doing one particular task 
very efficient over and over again (Pagell, Handfield, & Barber, 2000). In contrast, low volume 
production systems have mostly high skilled employees and have a broader task set, since some tasks 
may only happen once in a week or month (Heike, Ramulu, Sorenson, Shanahan, & Moinzadeh, 2001). 
Furthermore, training those employees is more complex as high skilled jobs are harder to learn and are 
forced to do most of the learning on-the-job (Mincer, 1962; Pagell et al., 2000).  

Thus, on-the-job training in low volume production is a vital instrument to get employees to the 
desired skill level, because of the wide-variety and low frequency of tasks employees need to learn 
(Heike et al., 2001; Mincer, 1962; Pagell et al., 2000). As an illustration, employees can be trained on the 
spot when a step in the production process comes by which they never executed before. However, the 
finding that more off-the-job training in manufacturing was beneficial for productivity suggests that on-
the-job training should be minimalized (Lynch & Black, 1995). Indeed, I recognize that on-the-job 
training consumes valuable resources (e.g., production time and money), therefore I argue that more 
effective use of those resources may lead to an increase in productivity. To be more specific, I would 
expect that higher on-the-job training effectiveness is associated with higher levels of productivity. To 
my knowledge, there is no research published that investigates the relationship between on-the-job 
training and employee productivity in a low volume manufacturing environment. Specifically, I 
investigated the high tech low volume manufacturing environment due to the rapid technological 
advancement and the highly specialized nature of the companies. These characteristics force companies 
to invest in training, as certain jobs or tasks can be company specific and cannot be taught outside of the 
company (Elnaga & Imran, 2013; Mincer, 1988). 

 
Hypotheses 

To summarize, this study was designed to examine the effectiveness of on-the-job training and 
how this is related to trainer engagement. Additionally, this study also examines important antecedents 
of trainer engagement. In order to test the hypotheses, I designed a survey which was completed by 

trainers and trainees. The research model can be found in Figure 5.  
 

Hypothesis 1a: Role conflict is negatively related to trainer engagement. 
 
Hypothesis 1b: Autonomy is positively related to trainer engagement. 
 
Hypothesis 1c: Performance feedback is positively related to trainer engagement. 
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Hypothesis 2: Trainer engagement is positively related to training effectiveness. 
 
Hypothesis 3: Communication skills are positively related to trainer effectiveness. 
 
Hypothesis 4a: Supervisory support moderates the relationship between engagement and training 
effectiveness, such that when supervisory support is high, the relationship between engagement and 
training effectiveness is stronger and weaker when supervisory support is low. 
 
Hypothesis 4b: Supervisory support moderates the relationship between engagement and training 
effectiveness, such that when supervisory support is high, more engagement is associated with more 
training effectiveness and when supervisory support is low, engagement is unrelated to training 
effectiveness. 
 
Hypothesis 5: Training effectiveness is positively related to trainee productivity. 

 

 
 

Method 

Procedure 
The participants (trainers and trainees) of this study were all employed within the 

manufacturing division of a single company. In order to find these participants, a first round of e-mails 
was sent to 47 supervisors of manufacturing teams. Direct contact with the supervisors was necessary to 
know which employees within their team were considered trainers and which were considered trainees. 
Importantly, they also needed to grant permission to approach their trainers and trainees. Eventually, 
42 supervisors responded of which 36 agreed to fully cooperate. Trainers were defined as experienced 
employees who taught new employees how to do their jobs during a period of time. A trainee was 
included as such when a supervisor said the employee did not yet meet the skill or knowledge 
requirements of the job. The identified trainers and trainees were sent an e-mail containing a short 
explanation of the present study and a request to complete the questionnaire on the mentioned web 
address. The questionnaire was developed with the online tool Qualtrics from which an anonymous link 
could be generated. The participants were welcomed on the first page where also the confidentiality of 

Figure 5. Visualization of the research model. 
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the study was emphasized. On this page, they were also asked to make a choice between trainer and 
trainee, which determined the type of questions they received. A total of 166 trainers and 150 trainees 
were sent the questionnaire. After one week and after two weeks, they were reminded to complete the 
survey using another e-mail. Also, some reminder phone calls were made. 

 
Sample 

A total of 131 trainers and 116 trainees responded, which corresponded to a 79% response rate 
for trainers and a 77% response rate for trainees. The sample consisted out of 237 males (96%) and 10 
females (4%), as was within expectation seen the number of females in manufacturing jobs. The age of 
the respondents ranged from 21 to 62 years with an average of 33 years (SD = 8.87). The majority 
worked less than a year (36%) at the company followed by more than 5 years (33%). Trainees worked on 
average 7 months (SD = 5.44) in their departments and trainers on average 45 months (SD = 29.22). The 
educational background of the majority of the respondents was lower secondary education (44%), 
others were a university degree (29%), higher professional education (24%) and high school (3%).  
  
Measures 

Training effectiveness was rated by the trainee and the questions were based on reactions and 
learning criteria of the augmented taxonomy (Alliger et al., 1997). It consisted out of eight items on a 
seven-point scale from 1 ‘strongly disagree’ to 7 ‘strongly agree’. Example items are ‘To what degree will 
this training influence your ability later to perform your job?’ and ‘Was the training of practical value?’. 
However, analysis of the reliability and loadings of the items showed some inconsistency and one 
question was dropped from the scale. After, the scale showed a Cronbach’s alpha of .64 which was 
reasonable. Importantly, the remaining seven questions all significantly loaded on training effectiveness 
in the measurement model.  

Engagement was assessed with the short version of the Utrecht Work Engagement Scale 
(Schaufeli, Bakker, & Salanova, 2006). The scale uses the underlying dimensions of engagement to group 
items into three subscales, i.e., vigor, dedication and absorption (Schaufeli & Taris, 2014). The scale was 
adapted to emphasize their job task as a trainer (Cronbach’s alpha .91). Each subscale contains three 
items and is scored on a seven-point frequency rating scale from 0 ‘never’ to 6 ‘always’: vigor (e.g., 
‘When I give training, I feel bursting with energy’); dedication (e.g., ‘My job as a trainer inspires me’) and 
absorption (e.g., ‘I get carried away when I am training others’).  

Autonomy was assessed using an adaptation of the three-item autonomy scale proposed by 
Bakker et al. (2004) (e.g., ‘I can decide myself how I execute my work as a trainer’). Respondents scored 
each of the three items on a five-point scale from 1 ‘never’ to 5 ‘always’ with a Cronbach’s alpha of .88. 
Role conflict was measured with two items chosen from the role conflict and role ambiguity 
questionnaire developed by Rizzio et al. (1970) (e.g., ‘I get assigned a trainee without adequate 
resources and materials to train him/her’). The scale showed very low reliability (Cronbach’s alpha .51) 
and therefore was split into two single items, Adequate resources and Lack of training guidelines. This 
was done after already one question was left out, which showed to have no relationship with the two 
other questions. Measurement of performance feedback was based on the Work Design Questionnaire 
from which three items were taken that addressed ‘feedback from job’ and ‘feedback from others’ (e.g., 
‘The job (as a trainer) itself provides me with information about my performance’) (Morgeson & 
Humphrey, 2006). The scale showed a Cronbach’s alpha of .67, which was still acceptable. Furthermore, 
the three items all significantly loaded on performance feedback in the measurement model. The items 
(role conflict and performance feedback) were adapted to emphasize the training aspect and were 
scored on a five-point scale from 1 ‘strongly disagree’ to 5 ‘strongly agree’. 

The communicative skills of trainers were assessed with nine items from the Interpersonal 
Communication Competence Scale (Rubin & Martin, 1994). Example items are ‘I can express myself well 
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verbally’ or ‘I accomplish my communication goals’. The items were scored on a five-point scale from 1 
‘almost never’ to 5 ‘almost always’ and had a Cronbach’s alpha of .71. This reliability was achieved after 
the removal of one item from the scale, which showed a very low correlation in comparison with the 
other items (item-total corr. = .02). Supervisory support was measured with a four-item adaptation of 
the Leader-Member Exchange (LMX) questionnaire (Le Blanc, de Jong, Geersing, Furda, & Komproe, 
1993). Specifically, only the four items from the first factor ‘consideration and coaching by leader’ of the 
LMX were used (e.g., ‘My supervisor lets me know how satisfied he/she is with my work as a trainer’) 
and were scored on a seven-point scale from 0 ‘never’ to 6 ‘always’. The scale showed a Cronbach’s 
alpha of .92. Trainee productivity was a self-assessed measure which consisted of two parts. The first 
part requested the trainees to rate their productivity at the start of their training process. The second 
asked them to rate their productivity at the current moment. Both questions requested them to put in a 
percentage between 0 and 100. The start productivity was subtracted from the current productivity to 
create the trainee productivity measure. 
 
Analyses 

The data gathered by the questionnaire was split into two different sets. The first set contained 
only the trainer observations and was used to test the hypotheses 1a, 1b, and 1c. The second data set 
consisted of the combined trainer and trainee data; however, the set included solely complete 
combinations. That is, trainer and trainee both needed to complete the questionnaire. Importantly, this 
constraint reduced the data set from 121 to 84 observations, but it was necessary in order to investigate 
hypotheses 2, 3a, 3b, 4 and 5. To test these hypotheses, I performed Structural Equation Modeling 
(SEM) analyses within the AMOS software package developed by IBM (Arbuckle, 2017). Assessment of 
the model fit was done by examining the goodness-of-fit index (GFI), the comparative fit index (CFI), 
incremental fit index (IFI) and the root mean square error of approximation (RMSEA). Cutoff values used 
for fit indices were >.90 and an RMSEA of <.08 to indicate a good fit of the model to the data (Hair, 
Black, Babin, Anderson, & Tatham, 2006).  

The first model solely contained the variables needed to test hypotheses 1a, 1b and 1c. The 
second model included all measures and was used to test hypotheses 2, 3, and 5. The moderator effect 
was analyzed with the unconstrained approach suggested by Marsh, Wen and Hau (2004) in a separate 
model. This method had the major benefit of not requiring complicated nonlinear equality constraints in 
the model as the constrained approach used while still remaining robust (Steinmetz, Davidov, & 
Schmidt, 2011). 

Before any of these models were tested an inspection of missing values was carried out. Several 
respondents did not complete the questionnaire (i.e., nine trainers and four trainees) and were deleted 
from the dataset. Most of those respondents only completed the part of demographics, though none of 
the cases were usable in any of the analyses. Additionally, only two respondents showed missing values, 
but both were retained for the analyses as it was only a demographic issue. Next, all variables were 
checked for outliers using stem-and-leaf plots, one case was identified in the trainer dataset and was 
omitted in further analyses. 

Results 

Descriptive statistics 
Table 3 shows the means, standard deviations, correlations and the internal consistencies 

(Cronbach’s alpha) of the scales included in the first part of the analysis. The first part only contained the 
data retrieved from the on-the-job trainers, for the trainer data contained more observations (n = 121) 
compared to the dataset where trainers were linked to trainees (n = 84). Table 4 shows the same 
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descriptive statistics; however, it included all scales that were used in the analyses and used the data set 
with coupled observations. The correlations of the variables are in the expected directions. Adequate 
resources and training guidelines positively correlate. Whereas autonomy and performance feedback 
are positively correlated with trainer engagement. Also, communicative skills and supervisory support 
positively correlate with trainer engagement. Preliminarily analysis showed that there were no 
interesting relationships between the demographics and the variables included in the research model 
(Appendix A). Note, that role conflict has been split into two variables, adequate resources and lack of 
training guidelines. However, analyses showed that neither the combined scale nor the split factors had 
a significant correlation with trainer engagement. 

 

 Mean S.D.  1 2 3 4 5 

1. Adequate resources  3.17 1.16  -     

2. Lack of training guidelines  3.42 1.08  .34** -    

3. Performance feedback 3.05 .91  -.11 -.34** (.67)   

4. Autonomy 3.78 .98  -.11 -.06 .07 (.88)  

5. Trainer Engagement 5.11 1.16  -.09 -.13 .42** .24** (.91) 

Table 3. Descriptive statistics for the trainer only data set, with internal consistencies, means, standard deviations and 
correlations (N=121). The Cronbach’s alpha per scale is on the diagonal.  
*significant at .05 level (2-tailed), **significant at the .01 level (2-tailed). 
 

 Mean S.D.  1 2 3 4 5 6 7 8 9 

1. Adequate resources  3.15 1.15  -         

2. Lack of training 
guidelines  

3.36 1.17  .34** -        

3. Performance feedback 3.19 .94  -.21 -.29** (.67)       

4. Autonomy 3.93 .93  -.11 -.17 .16 (.88)      

5. Trainer Engagement 5.36 1.01  -.20 -.18 .57** .03 (.91)     

6. Communicative skills 3.97 .42  -.16 -.32** .27* .30** .34** (.71)    

7. Training effectiveness 6.01 .44  .14 -.02 .04 .12 .06 .10 (.64)   

8. Supervisory support 3.96 1.51  -.15 -.19 .58** .09 .54** .11 .21 (.92)  

9. Trainee Productivity 9.60 7.04  -.08 -.10 .20 .03 .07 .05 -.14 .02 - 

Table 4. Descriptive statistics for the data set where trainers are linked with trainees, with internal consistencies, means, 
standard deviations and correlations (N=84). The Cronbach’s alpha per scale is on the diagonal. 
*significant at .05 level (2-tailed), **significant at the .01 level (2-tailed). 

Tests of the antecedent hypotheses 
The dataset with only trainer observations was used to test the hypotheses 1a, 1b, and 1c. A 

Structural Equation Model was used to assess the relationships of role conflict (two items), performance 
feedback, and autonomy with trainer engagement. The two role conflict items were included as 
observed variables, but performance feedback and autonomy were modeled as latent variables 
(exogenous) with both three indicators. The four antecedents were allowed to correlate. Trainer 
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engagement was added as a latent variable (endogenous) with nine indicators. The model which 
included the two role conflict measures separately as observed variables showed a good fit to the data 
(χ2 (110) = 114.24, GFI = .90, RMSEA = .02, NFI = .90, CFI = 1.00, IFI = 1.00). Adequate resources (B = -.07, 
se = .08, c.r. = -.83, p = .406) as well as lack of training guidelines (B = .18, se = .10, c.r. = 1.69, p = .091) 
showed no significant relationship with trainer engagement. Hypothesis 1a was therefore rejected. 
Performance feedback showed a significant positive relationship with trainer engagement (B = .82, se = 
.21, c.r. = 3.81, p < .001). Also autonomy was significantly related to trainer engagement (B = .22, se = 
.11, c.r. = 2.12, p = .034). Thereby supporting hypothesis 1b as well as 1c.  

 
Tests of the training effectiveness hypotheses 

The hypotheses 2, 3 and 5 concerning training effectiveness were tested with the dataset in 
which trainers were linked to their trainees. This second model expanded the model used to test 
hypotheses 1a, 1b and 1c and used the combined dataset. In this model communicative skills (latent; 
nine indicators) and supervisory support (latent; four indicators) were added as exogenous variables. 
Furthermore, training effectiveness (latent; seven indicators) and trainee productivity (observed) were 
included as an endogenous variable. Initial results showed that the complete model had a poor fit to the 
data (see Table 5). Modification indices implied that communicative skills and performance feedback 
needed to covariate and the same applied to autonomy and supervisory support. Furthermore, 
covariance relationships were added to error terms to further increase model fit. Next, two indicators 
(c10 and ef8) showed no significant loading on communicative skills and training effectiveness 
respectively and were omitted. This was the last possible minor modification in order to increase model 
fit; however, as can be seen in Table 5 (M1c.) the model still did not fit adequately to data. To reduce 
the complexity of the model, the decision was made to omit the antecedents of trainer engagement, 
which were already examined using the trainer data set. The resulting model (M2.) could be treated as a 
reasonable fit to the data. Importantly, in this model, none of the relationships between latent variables 
were significant suggesting rejection of the hypotheses 2, 3 and 5. Further reduction of complexity 
resulted in two models, one which sought to examine hypotheses 2 and 3 (M3.) and the other 
hypothesis 5 (M4.). Both models increased their fit to the data, but their relationships remained 
insignificant. Trainer engagement was not significantly related to training effectiveness (B = .05, se = .05, 
c.r. = .86, p = .392). The same was true for the relationship between communicative skills and training 
effectiveness (B = .16, se = .20, c.r. = .81, p = .420). Therefore, hypotheses 2 and 3 were rejected. The 
model of hypothesis 5 had an excellent fit to the data. However, there was no significant relationship 
present between training effectiveness and trainee productivity (B = -13.24, se = 8.20, c.r. = -1.62, p = 
.104).  

 
Tests of the moderator hypotheses  

In order to examine the moderator effect of supervisory support, a separate model with some 
additional constraints was made. The method used to create this model was the unconstrained 
approach and required adjustments to the indicators of trainer engagement as well as supervisory 
support (Marsh et al., 2004). First, it was suggested when there was a difference in the number of 
indicators (nine for engagement, four for support), the indicators that best represent the construct 
should be retained. After the selection of the four indicators for trainer engagement, all indicators for 
both constructs were mean centralized around zero. Second, to produce the interaction term indicators 
a method of interacting best pairs was used, i.e. the indicator with the highest loading got multiplied by 
the highest loading indicator of the other variable (Table 6)(Marsh et al., 2004). Specifically, this method 
led to four interaction term indicators for the interaction term latent variable. Third, additional 
constraints were added to the model. All intercepts of the indicators and error terms of trainer 
engagement, supervisory support, and the interaction term were fixed at zero. Also, the means of the 
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latent constructs (trainer engagement and supervisory support) were fixed at zero. The mean of the 
interaction term was set to be the same as the covariance between trainer engagement and supervisory 
support. The three variables were all allowed to correlate and had a path to training effectiveness. The 
model showed a good fit to the data (χ2 (171) = 208.74, RMSEA = .05, NFI = .79, CFI = .95, IFI = .95). 
Trainer engagement (B = .03, se = .05, c.r. = .53, p = .594) and supervisory support (B = .06, se = .04, c.r. = 
1.39, p = .166) showed no significant relationship with training effectiveness. Additionally, the 
interaction term also had no significant relationship with training effectiveness (B = .03, se = .04, c.r. = 
.95, p = .345). No additional analyses were needed to further examine the moderating effect, for none of 
the relationships were significant. Therefore, both hypotheses 4a and 4b were rejected. 
 

 Model  χ2 df GFI RMSEA NFI CFI IFI 

M1a. Total model  1283.28 697 .61 .10 (.000) .48 .66 .67 

M1b. With covariances  1114.46 682 .65 .09 (.000) .55 .75 .76 

M1c. Without c10 and ef8  970.39 610 .66 .08 (.000) .58 .78 .79 

M2. Without antecedents  541.65 362 .73 .08 (.001) .67 .85 .86 

M3. Hypotheses 2 and 4  358.99 239 .76 .08 (.005) .69 .87 .87 

M4. Hypothesis 5  15.33 16 .96 .00 (.699) .89 1.00 1.00 

Table 5. Results of Structural Equation Modeling: model fit indices for the different alterations (N=84).  

 

Pair Var Factor Item-total  Mean  Var Factor  Item-total Mean 
1 En6 .90 .85 5.45 X S2 .94 .89 4.13 
2 En4 .88 .83 5.51 X S4 .91 .83 3.82 
3 En3 .88 .82 5.71 X S1 .89 .81 3.31 
4 En7 .86 .81 5.73 X S3 .86 .76 4.58 

Table 6. Interaction term indicator pairs, with variable names (Var), factor loadings on their construct (Factor), item-total 
correlations (Item-total), and means.  
 

 
 
 

Figure 6. Overview of the research model with standardized coefficients. 
*significant at .05 level (2-tailed), **significant at the .01 level (2-tailed). 
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Discussion  

Antecedents of trainer engagement 
The current study used the Job Demands-Resources model to examine the antecedents of 

trainer engagement and its relation with training effectiveness (Demerouti et al., 2001). In particular, 
the results showed that performance feedback was positively related to trainer engagement. This is in 
line with previous research which showed that performance feedback can have a direct effect on the 
motivation of trainers (Harackiewicz, 1979; Schaufeli & Salanova, 2007). Furthermore, the finding is also 
in line with a study among more than 1,500 employees at four different companies which found that 
more performance feedback was related to higher levels of engagement (Schaufeli & Bakker, 2004). In 
the current sample, the same positive effect of feedback was found, trainers who had more 
performance feedback showed more trainer engagement. That is, trainers with more perceived 
performance feedback received more information about the aim of the training, received more 
feedback from the job itself and have more moments where colleagues give feedback on their training 
performance.  

Furthermore, this study found that trainers who indicate to have more autonomy have more 
trainer engagement. This finding is in line with a study among Norwegian teachers which found that 
higher teacher autonomy was associated with more teacher engagement (Skaalvik & Skaalvik, 2014). 
Moreover, the positive influence of both autonomy and performance feedback are consistent with Job 
Demands-Resources literature which showed that both job resources have a positive effect on 
engagement (Bakker et al. 2014, Demerouti et al., 2001). The current study showed that autonomy also 
plays a role in the training environment and has the potential to increase engagement among trainers. 
In addition, higher levels of autonomy can also provide other benefits for employee well-being such as 
higher job satisfaction, higher job retention and less stress (Thompson & Prottas, 2005). Thus, trainers 
could be given high decision freedom in how they train their trainees to increase their engagement. 
Provided that these trainers know the fundamentals of training and have the appropriate work 
experience before they are given autonomy. The fundamentals are important to ensure a structured 
approach of the on-the-job training. 

However, this study did not find an effect of the two role conflict measures ‘adequate resources’ 
and ‘lack of training guidelines’ on trainer engagement. Though the effect of role conflict on burnout has 
been extensively researched, to the best of my knowledge, there is no research published that includes 
the direct effect of role conflict on engagement (Alarcon, 2011; Lee & Ashforth, 1996). Nevertheless, it 
has been suggested by multiple studies that job demands (e.g., role conflict) are able to negatively 
influence engagement as well (Christian, Garza, & Slaughter, 2011; Halbesleben, 2010). In the current 
study, such results were not found. However, a meta-analytic study showed that job demands were only 
weakly related to engagement, i.e., with an effect size of -.07 (Halbesleben, 2010). And, another meta-
analysis suggested that job resources (e.g., feedback and autonomy) were the most important 
predictors of engagement and not job demands (e.g., physical demands and work conditions)(Christian 
et al., 2011). A possibility exists that this study found no relationship between role conflict and trainer 
engagement, because of the weak effect size in combination with the relatively small sample. Further 
examination of the data excluded the presence of a basement or ceiling effect as there was enough 
variation present in both measures, i.e., the standard deviation was around one on an item scoring 
range of five. Thus, a power issue was the most plausible reason for the absence of a relationship.  

A power analysis of the correlations indicates that controlling for the effect size the present 
study needs a sample size of at least 1,600 for both role conflict measures to be significant (Faul, 
Erdfelder, Buchner, & Lang, 2009). However, the effect size will still be small compared to the job 
resources and the value of such a relationship remains open for debate. For instance, a study with a 
sample size of over 1,600 was able to detect a weak relationship between job demands and 
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engagement, i.e., effect sizes smaller than .10 (Schaufeli & Bakker, 2004). Thus, this study supports the 
notion that job resources are the most important predictors of engagement and that the direct effects 
of job demands on engagement are not of practical value.  

 
Predicting training effectiveness  

Furthermore, this study found that trainer engagement was unrelated to training effectiveness 
as rated by trainees. This finding is not in line with previous research. Of special interest is a 
comprehensive study in 15 major manufacturing and service companies which found behaviors related 
to high engagement in effective trainers (Leach, 1996). The study showed that effective trainers were 
more enthusiastic and had high energy levels than average trainers (Leach, 1996). To clarify, Leach 
(1996) made the division between effective and average trainers based on the opinions of students, 
other trainers, and HR management. Furthermore, engaged trainers were also better able to create a 
positive learning environment and were more likely to improve their future training efforts (Leach, 
1996). Additionally, in a study among more than 2,000 teachers, engagement was found to have a 
positive effect on the ability to perform one’s work (Hakanen et al., 2006). This positive effect of 
engagement could indicate that engagement could increase the trainer’s ability to transfer knowledge. 
In fact, a longitudinal study among Dutch teachers did show that higher levels of engagement were 
related to better teacher performance (Bakker & Bal, 2010).   

Importantly, the most plausible reason that this study did not find a relationship between 
trainer engagement and training effectiveness, could be that the data on training effectiveness did not 
represent actual effectiveness. Specifically, trainees had trouble to identify their specific trainer. This 
was due to the fact that most teams did not actually assign a trainer to a trainee. In fact, often trainees 
did not have a single trainer, rather they were trained by different trainers on separate occasions. This 
made it difficult for trainees to contribute their acquired knowledge or skills to a single trainer. 
Therefore, trainees could have rated the training effectiveness in general instead of rating the training 
effectiveness of a single trainer. Furthermore, on-the-job training was more informal in nature and 
trainees received training only when there was a direct need for it. These issues reduced the power of 
my analyses to detect an effect. Future research should investigate the relationship between trainer 
engagement and training effectiveness in training that occurs at specified moments in time, has a clear 
beginning and end, and where trainees preferably have a single trainer for each of their competencies.  

Also, the current study did not detect a link between communicative skills and training 
effectiveness. This finding is not in line with previous research which showed that good communication 
skills are important for an effective trainer (Compeau, 2002; Gauld & Miller, 2004; Tichy & Cohen, 1998). 
The absence of a relationship was contrary to expectation given that an effective transfer of knowledge 
is mostly based on the ability of the facilitator to clearly and understandably communicate the training 
subjects (Gauld & Miller, 2004; Tichy & Cohen, 1998). A reason might be that self and other ratings do 
not converge. In this study, the communicative skills scale was completed by trainers whereas the 
trainer effectiveness scale was completed by trainees. The possibility exists that the trainers’ perception 
of their communicative skills is quite different from how trainees experience this. If this discrepancy 
indeed exists in the current study, communicative skills have a low level of self-other agreement. 
Importantly, a study suggested that when this occurs in working settings it will be difficult to find any 
substantial relationships between different variables (De Vries, 2012). Thus, the low level of self-other 
agreement could explain why there is no relationship between communicative skills and training 
effectiveness. 

 
The role of supervisory support  

Furthermore, the results of this study showed that supervisory support did not moderate the 
relationship between trainer engagement and training effectiveness. In the current sample, supervisory 
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support was not found to strengthen or weaken the relationship between trainer engagement and 
training effectiveness. Previous research suggested that the positive relationship between trainer 
engagement and training effectiveness might be weaker if the trainer does not receive support from the 
supervisor (Choi & Jacobs, 2011; Gruman & Saks, 2011). However, I could not find any evidence for the 
presence of this effect in my data set. An explanation might be that an engaged trainer does not need 
the support of the supervisor in order to effectively train trainees. However, supervisory support does 
play a role in getting the trainers engaged. The results showed that more supervisory support was 
related to more trainer engagement. This finding was in line with previous research that defined 
supervisory support as a job resource (Demerouti et al., 2001). Multiple studies found that supervisory 
support, as a job resource, had a positive effect on employee engagement  (Demerouti et al., 2001; 
Hakanen et al., 2006; Schaufeli & Bakker, 2004; Xanthopoulou et al., 2009). Specifically, a study among 
teachers in Finland showed that higher levels of supervisory support were related to higher vigor and 
dedication, i.e., two dimensions of engagement (Hakanen et al., 2006). The current study expands on 
this finding and shows that the relationship between supervisory support and engagement also exists in 
a training setting. Thus, supervisory support was not found to be a moderator in the relationship 
between engagement and training effectiveness, but rather a job resource that had a direct effect on 
engagement.  

Furthermore, the results did show a marginally significant correlation between supervisory 
support and training effectiveness. This finding is in line with previous research on the effects of 
supervisory support, which suggested that more supervisory support was related to more training 
effectiveness (Clarke, 2004). The found relationship between supervisory support and training 
effectiveness is supported by another study’s finding that firms with high managerial support for 
training have been shown to be more successful at maximizing training effectiveness (Huang, 2001). 
However, Huang (2001) used managerial support for training in general and not specific to a trainer or 
trainee. The present finding adds that also specific support to on-the-job trainers can be beneficial for 
training effectiveness in an organization. Which could be supported by other studies which suggested 
that supervisory support is a major contributor to workplace learning outcomes (Clarke, 2004; Russ-Eft, 
2002). Thus, supervisory support has most certainly a positive effect on the training process, though it 
did not moderate the relationship between trainer engagement and training effectiveness in this study.  

 
Trainee productivity 

Finally, this study did not find that higher training effectiveness was related to more trainee 
productivity. Previous research showed that, in manufacturing jobs, more training off-the-job was 
related to an increase in productivity and that on-the-job training should be minimized to achieve that 
effect (Black & Lynch, 1996; Lynch & Black, 1995). However, the study of Lynch and Black (1995) used 
data on a variety of manufacturing environments as opposed to the focus on one particular industry of 
the current study, low volume high tech manufacturing. Nevertheless, this previous study might explain 
why the current study was not able to find a relationship between training effectiveness and trainee 
productivity. In a manufacturing environment, training type might be more relevant when explaining 
productivity in comparison to training effectiveness. Future research might want to investigate what 
impact different training types have in the low volume space, as they might differ from the effects in 
mass volume manufacturing. A probable cause of the absence of a relationship between training 
effectiveness and trainee productivity might be that productivity was measured with a self-reported 
scale with only two items. These two items were likely not enough to capture the entire construct of 
trainee productivity. Especially, this study wanted to measure productivity increase due to effective 
training. However, in the current setup, it was not clear if the increase in productivity was solely due to 
effective training. On-the-job training had no clear beginning and end, therefore capturing the increase 
in productivity created by training effectiveness was difficult. Other factors could then also play a role in 
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the increase of productivity, e.g., the increase in experience. Unfortunately, there was no objective data 
available on trainee productivity which are preferred over self-reported measures.  

 
Limitations and future research 

Certain limitations should be taken into consideration when interpreting the results of the 
present study. First, the cross-sectional design of this study does not allow the relationships to be 
interpreted causally. Further research employing longitudinal designs should be conducted to gain a 
better understanding of the effects of trainer engagement, communicative skills, and supervisory 
support on training effectiveness. For example, a future study might include repeated measurements of 
training effectiveness and productivity, as I expect that training has a larger effect on productivity in the 
first few months than in the remaining months of a training period.  

Second, my research scope only included the relationship between engagement and training 
effectiveness. What this study did not take into account was trainer burnout, which was suggested to be 
the counterpart of engagement (González-Romá et al., 2006). Burnout was left out since there were no 
indications of exhaustion in the current sample. In the interviews supervisors, trainers, and trainees did 
not mention complaints of exhaustion and disengagement: employees were generally satisfied with the 
organizational culture and job design. However, a strong argument can be made that burnout has a 
negative effect on training effectiveness. Employees who endure higher levels of exhaustion have more 
difficulty in allocating their attention and energy efficiently which negatively affects their performance 
(Bakker et al., 2004). A future study could be formulated in which engagement, as well as burnout, is 
included in the research model to compare both effects on training effectiveness. Indeed, such a study 
should consist of participants evenly spread in burnout risk. Moreover, a suggestion would be to include 
other job demands-resources that are related to the training landscape, e.g., work overload, trainee 
motivation, or social climate (Hakanen et al., 2006; Ricks et al., 2008). In teaching, work overload has 
been identified as one of the major causes of burnout and might have a similar effect in training as well 
(Hakanen et al., 2006). Furthermore, trainee motivation has been established as an important factor for 
successful transfer of training (Ricks et al., 2008). It is very likely that when trainees are more motivated 
to learn the trainer is more engaged in teaching them. Social climate refers to the degree to which the 
trainer feels socially comfortable and relaxed in his working environment. In a study among teachers, 
social climate was one of the important predictors of engagement and might also have an impact in an 
on-the-job training setting, because it is characterized by intimate social contact (Hakanen et al., 2006).  
 
Conclusion 

To conclude, the effectiveness of training has been a subject of major debate in academic 
literature and this study tried to contribute by investigating the impact of trainer engagement (Alliger & 
Janak, 1989; Arthur et al., 2003; Huang, 2001; Kirkpatrick, 1959; Kraiger et al., 1993). Yet, trainer 
engagement was unrelated to training effectiveness. Future research might be needed to validate this 
finding as in this study the data on training effectiveness had some limitations. That is, the relationship 
between trainer and trainee was not completely clear, trainees could have had multiple trainers and on-
the-job training was informal in nature. In spite of this, autonomy and performance feedback had a 
positive effect on trainer engagement and should, therefore, be a point of attention for future studies. 
Also, supervisors need to realize that by actively supporting their trainers they could increase 
engagement among them. As engagement is beneficial for both the trainer as well as for the 
organization, they should support their trainers by granting them autonomy and systematically giving 
feedback on their training performance. 
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Practical implications for ASML 

Recommendations based on quantitative research 
The results of the survey showed several interesting interactions from which ASML can benefit. 

Such as, supervisors are able to increase the engagement levels of their trainers. They could achieve this 
by either granting autonomy to their trainers or giving regular feedback on their training performance. 
That is, trainers who get regular feedback on their training performance are more likely to show 
behaviors of engagement. These engaged trainers receive feedback from the training itself as well as 
from colleagues and possess enough information about the effects of their efforts. 

The first suggestion will be to implement feedback in the routine meetings between team leader 
and trainer which is an easy and cheap way of increasing levels of performance feedback. Indeed, some 
team leaders already do such things but only two out of the eight interviewed had regular feedback 
moments with trainers about on-the-job training. Only a small addition has to be made, and that is 
including on-the-job training in the meeting agenda. In this manner, the team leader and trainer have to 
think about training and how it went. Creating a sense of significance, involvement, and moments to 
improve future training efforts. A brief discussion should be enough to acquire such benefits, as 
opposed to only discuss training when there is a problem. However, in these meetings, a team leader 
could also take a coaching role and help trainers to develop themselves as a trainer.  

Another suggestion is to let the trainee and/or trainer write a brief evaluation at the end of the 
training week. A couple of sentences should be more than enough to capture the essence of the training 
and how it went. This weekly journal helps trainees in thinking about what they have learned, what they 
still need to learn and how the interaction with the trainer was. On the other hand, trainers can give 
feedback on their trainee before they forget it and have a moment of self-reflection.  

Furthermore, trainer autonomy is another important factor when analyzing trainer engagement. 
The results state that when autonomy increases so does engagement. However, this does not take into 
account if a trainer is actually suitable to train new employees. Indeed, most supervisors have some sort 
of a selection process, but the majority do not base their decision on knowledge of training methods. 
The majority of trainers are chosen because they possess expert matter knowledge and have the work 
experience. Granting full autonomy to a trainer who does not know certain training methods might 
increase the engagement levels, though can have detrimental consequences. As is any employee who is 
granted complete decision freedom, but does not know how to do his job. For example, low return on 
time invested in training as well as teaching the wrong way of working. Therefore autonomy should be 
granted based on mutual trust and proven instructional skill and can be discussed during the 
aforementioned meetings.  

Importantly, while conducting this study and analyzing the data, it became apparent that 
quantifying training effectiveness is a difficult thing to do. Especially, on-the-job training practices in the 
factory were so different for each team and distributed across a very long period, that it seems not likely 
that one is able to collect any reliable data on training effectiveness. Three issues became clear. First, 
there is no clear beginning and end of on-the-job training. Furthermore, there were no predetermined 
training subjects. Finally, the trainee is not solely trained by one employee. To summarize, training 
effectiveness and its relation to other variables is extremely difficult to quantify, at least in the current 
situation. Managers may need to recognize these issues and may have to let go of numbers explaining 
the direct effects of training investments on performance measures. On-the-job training is mostly 
focused on job skills which are developed during a long period of time. This, in contrast, off-the-job 
training which is often directed at one specific skill or subject and are very structured. Managers may 
rather focus on structuring the current on-the-job training practices. After implementing a solid 
structure, it might be possible to better quantify training effectiveness. However, measuring training 
effectiveness will still remain a very time consuming activity.  
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Recommendations based on qualitative research  
The interviews with supervisors, trainers and trainees yielded some important insights in the on-

the-job training structure. For instance, there is no standard way of working regarding on-the-job 
training. Each team can have a different approach to selecting trainers, evaluating training and training 
structure. Indeed, every department and even each team has different learning needs. However, they 
share that an on-the-job trainer is an important part of teaching new employees the knowledge and 
skills. Every team leader mentioned that they use experienced employees to train their new team 
members. But, most of those employees do not have some sort of qualification for giving training, rather 
they are experienced employees that possess expert matter knowledge. This does not mean that they 
have the ability to effectively transfer knowledge. Trainers should possess instructional skills and have 
knowledge of training methods. Team leaders acknowledge that not every experienced employee is 
suitable for training and try to select them based on their own idea of what makes a good trainer. In 
order to create a more structured approach to on-the-job training, a process for selecting and qualifying 
the trainers should be implemented. I would propose a simple three step process that includes an 
evaluation of trainer skills and knowledge, an educational program and a certification. An overview of 
this process can be found in Figure 7.  

 
Three step trainer qualification process 

The first step is a meeting between the candidate trainer and their supervisor in which the level 
of motivation of the trainer to train new employees and the knowledge to do so is established. Second, 
the candidate trainer needs to follow a training, which provides adequate training methods to transfer 
the knowledge to future trainees. Importantly, this training already exists in the current training catalog 
and can be booked by any team leader. A problem of capacity exists here, the training is mainly 
attended by employees who have no direct need for learning training methods. Only a few factory 
employees have ever attended a similar training. Rather than denying those employees to attend this 
training, the future trainers should be given priority. The training takes about 8 hours divided over two 
days and has a couple of hours of self-study. Thus, the training does not have a big impact on their work 
schedule. However, in these few hours, they learn important training methods and ways of 
communicating that help improve their training effectiveness. Additionally, trainers will all have a similar 
way-of-working regarding training, which is preferred by team leaders.  

Third, the facilitator of the ‘train the on-the-job trainer’ program will give a recommendation to 
the team leader. After which the trainer and team leader get together to eventually determine if one is 
qualified to be an on-the-job trainer. If the trainer is found to be qualified, he/she gets a digital 
certificate in the learning management system. If for some reason the trainer is not found suitable, then 
points of improvement should be discussed in order to acquire this certificate. The team leader should 
aim to have at least one or two certified trainers in his/her team to accommodate the training needs of 
the employees. Note, assisting each other as colleagues is not considered training.  

This process can easily be implemented in the existing learning management system. There are 
multiple ways of doing so, I will discuss two of them. The first option is to make a separate curriculum 
that is specifically aimed at qualifying candidate trainers. This curriculum may include other relevant 
training as well, e.g., communication training. Team leaders assign this curriculum to whoever is seen fit 
to train. Either of the two methods provides the trainer with a certificate of ‘On-the-job trainer’ in the 
learning management system. By which trainers should have an increased sense of involvement and 
appreciation. The second option is to include the ‘train the on-the-job trainer’ program in the expert 
competence curriculum of the factory employees. This supports the vision of several supervisors, who 
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find that every experienced engineer should be able to train new employees. Not everyone will become 
an expert, but those who do are expected to fulfill a role a trainer. The training will provide them with 
the necessary skills to do so. I would recommend the first option as the curriculum can be more 
customized and go more in-depth on training methods and skills. Furthermore, it is easier to implement 
and maintain it in the learning management system without having to alter every expert curriculum. 

 
 

 

Figure 7. Three step qualification process of trainers. 

 

On-the-job training process  
From interviews, it also became clear that there is no overall structure for on-the-job training. 

Every team has their own way of training new employees. The learning process benefits from having a 
thought out training structure, with well-defined learning goals and progress tracking. A cross-
departmental on-the-job training structure could be implemented in every EUV manufacturing 
department, mainly the ones related to the factory (e.g., FASSY, PrePack, and Test). I would suggest a 
process that should help team leaders, trainers and trainees to think about training needs, goals and 
evaluation. In fact, there is one team leader (Martin Bridges) I interviewed that used a way of thinking 
that produced considerable positive results according to him and his colleagues. He used a training 
overview document in which the skills and knowledge of the trainee were kept and the feedback of 
trainee and the trainer alongside it. Additionally, it included a personal development plan in which 
trainees set goals for themselves to acquire the desired knowledge/skill level of the job. Implementing a 
similar document into every on-the-job training program will help to fulfill the need for structure, create 
a similar way of working across teams and accommodate the desire for a learning plan. The process I 
propose can be found in Figure 8 on the next page. I will discuss each stage in detail below. The process 
is based on research compiled by Salas and Cannon-Bowers (2001), who reviewed training literature of 
the past 30 years. The important insights from that study are combined with knowledge of the current 
situation and ASML’s organizational structure. 

Stage 1: Asses training needs. In this stage, the team leader and trainee have a face-to-face 
meeting where they discuss the current knowledge and skills of the trainee. Also, roughly the trainee’s 
preferences need to be known to able to achieve a better fit between trainer and trainee. On the basis 
of this assessment, they determine a learning path and set appropriate learning goals. These are written 
down in the training overview document in which learning progress is tracked. This document contains 
the professional skills, process knowledge, product knowledge and personal development plan of the 
trainee. An example can be found in Figure 9. 

Stage 2: Assign trainer for next period. The team leader inspects the training document of the 
trainee and assigns a trainer based on the competencies the trainee requires additional training in. The 
trainer should have the appropriate subject knowledge as well as the instructional skills. It is preferred 
that each period the trainee is coupled to another trainer. For example, in the first period could a trainer 
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who is less experienced could be assigned to teach the basics. This trainer is also not very long in current 
job function and therefore the memory of how it is to be a trainee in this job is still fresh. The following 
periods more experienced trainers could be assigned to the trainee. The benefits of switching trainers 
during the periods are: each trainer may have different knowledge enabling the trainee to attain more 
knowledge, each trainer may be more proficient in a different job skill enabling the trainee to attain 
proficiency in each job skill, and each trainer may have a different way of working regarding job tasks 
enabling the trainee to see all different ways and opt for the best way.  

Stage 3: Update training document. The trainee updates the training overview document at the 
end of the period. The trainer then puts feedback in this document based on the observed behavior of 
the trainee. The document is sent on mutual consent to the team leader before the evaluation meeting.  

Stage 4: Evaluate last period. The team leader and trainee have a face-to-face meeting to 
evaluate the last training period with the document as a basis. Goals can be adjusted or new ones can 
be set. Furthermore, they discuss the feedback that was given by the trainer and determine how to best 
accommodate trainee’s learning needs in the next period. If a trainee is deemed to be able to work 
independently he/she can go to the next stage. Otherwise, an iterative process takes place where a new 
trainer is assigned to the trainee and the following period of on-the-job training starts. 

Stage 5: Trainee works independently. When a trainee possesses the basic skills and knowledge 
he/she can start to work independently of the trainer. However, the trainee needs to able to ask 
colleagues for help when needed. Trainees in this stage have normal routines as any other employee 
where they can discuss their learning progress. Eventually, when in these meetings is found that the 
trainee meets the required skill/knowledge level of their job, the learning process ends.  

 
Closing words 

The proposed two processes will help to implement a structure in the on-the-job training 
environment. Importantly, it is meant to start an in-depth discussion about how on-the-job training 
should look like as there is evidently a need for it by supervisors, trainers, and trainees. The basis of the 
process is an already established way of working by Martin Bridges that yielded considerable results. 
Thus, it is most certainly feasible to implement such a process and increase the effective use of valuable 
resources. Only one thing remains and that is to make the decision. Thank you. 

 
 

 
  

Figure 8. The on-the-job training process, a trainee perspective. 



 

26 
 

 

 

Figure 9. Excel document in which training progress is tracked. The overview page. 
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Appendix A – Correlations with socio-demographics 

  1 2 3 4 5 6 7 8 9 

1. Time trainer   -         

2. Sex  -.10 -        

3. Age  .29** -.06 -       

4. Education  -.06 .03 -.39** -      

5. Adequate resources  .08 .14 .11 .04 -     

6. Lack of training 
guidelines 

 -.05 .01 -.03 .15 .34** -    

7. Performance feedback  .01 .14 -.13 .08 -.11 -.34** -   

8. Autonomy  .05 -.06 -.24** .27** -.11 -.06 .07 -  

9. Engagement  .01 .04 -.10 .02 -.09 -.13 .42** .24** - 

Table 7. Correlation statistics for the trainer only data set, with socio-demographics (N=121).  
*significant at .05 level (2-tailed), **significant at the .01 level (2-tailed). 
 

 

  1 2 3 4 5 6 7   

1. Time trainee  -         

2. Sex  -.10 -        

3. Age  .17 .10 -       

4. Education  -.05 .02 -.22* -      

5. Trainer engagement  .01 -.03 -.13 -.12 -     

6. Training effectiveness  .01 -.08 .19 -.08 .06 -    

7. Trainee productivity  .09 -.03 .03 -.04 .07 -.08 -   

Table 8. Correlation statistics for the trainee coupled data set, with socio-demographics (N=84). Only includes variables that can 

be affected by the trainee. 
*significant at .05 level (2-tailed), **significant at the .01 level (2-tailed). 
 

 


