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Theoretical Background 

The theory-practice gap as a motivation for this work 

During their university studies, student teachers in Germany learn how to teach effectively from two 

sources: school-based activities enabling (guided) teaching experiences and university courses conveying the-

oretical knowledge about how to teach (e.g., pedagogical content knowledge, subject-didactic knowledge). 

Connecting both settings should support student teachers to link their theoretical knowledge from university 

to actual classroom teaching. For example, student teachers could systematically discuss teaching situations 

with a mentor to understand how their prior knowledge applies to practice. By linking theory and practice 

repeatedly, student teachers should ultimately be able to use their theoretical knowledge to reflect on teaching 

experiences in the past (reflection on action) and to inform their teaching behavior in the present (reflection 

in action; see Schön, 1983). In support of this approach, previous research has shown various benefits of the-

ories for teaching. Teachers' pedagogical content knowledge, for instance, seems to positively influence their 

professional development (Kulgemeyer et al., 2020; Kulgemeyer & Riese, 2018), as well as student outcomes 

and aspects of teaching quality (Baumert & Kunter, 2013; Blömeke et al., 2014; König et al., 2014). Despite 

these benefits, student teachers often perceive theory and practice as disconnected. This so-called theory-

practice gap in teacher education (for an overview, see Korthagen, 2010b) is evident in student teachers' per-

ception of theory and practice and their transfer of theoretical knowledge to teaching practice. 

While theories about teaching and teaching experiences are complementary perspectives on teaching, 

student teachers tend to perceive them as incoherent (e.g., Standal et al., 2014; Velija et al., 2008). If student 

teachers perceive their theoretical knowledge as disconnected from practice, they may not feel that it prepares 

them to teach, while their practice-based knowledge does so (Allen, 2009; Markle, 2020). Accordingly, the 

subjective relevance of theoretical knowledge has been shown to decrease over time, with student teachers 

increasingly favoring practice-based knowledge instead (Bråten & Ferguson, 2015; Ezer et al., 2010). The in-

creasing overemphasis on practice seems to persist throughout teacher education, well into novice teachers' 

first years of teaching (Allen, 2009; Conway, 2012). If student teachers perceive theoretical knowledge to be 

disconnected and irrelevant for teaching, they might not be willing or able to transfer theoretical knowledge 

to the classroom. It has been shown repeatedly that novice teachers experience it as difficult to apply their 

theoretical knowledge (Allen, 2009; Cochran-Smith et al., 2015; Cramer, 2013). When student teachers cannot 

derive teaching strategies from their own theoretical knowledge, they tend to adopt the strategies and routines 

of more experienced colleagues instead (McGarr & McCormack, 2014; Moore, 2003). This is especially appar-

ent under the pressure of first-time teaching. Relying only on others' teaching strategies may broaden the 

theory-practice gap in two ways. First, even if the strategies novices learn from colleagues are grounded in 

theory, more experienced teachers may not be able to articulate and explain this knowledge (see e.g., Shim & 

Roth, 2007). Without being taught why and how their experienced colleagues use certain strategies, novice 

teachers may not be able to connect them to the theories that inform them. Second, novice teachers may 

perpetuate ineffective or even harmful teaching behaviors when they copy others' strategies and methods 

without reflection. In the long run, both processes may contribute to the neglect of state-of-the-art theoretical 

knowledge as one perspective that informs teaching (for a discussion, Renkl, 2022).  

To find ways to close the theory-practice gap effectively, we must first understand the causes of this 

knowledge fragmentation in teacher education. The theory-practice gap in teacher education is discussed 

across many countries that divide teacher education into university- and school-based phases (e.g., Ferraz et 
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al., 2021; Meij et al., 2022; Ó Gallchóir & McGarr, 2022; Standal et al., 2014). Although this structure should 

enable student teachers to first acquire, and then practice and discuss theoretical knowledge in guided teach-

ing practice, how both phases are carried out potentially impedes connecting theory and practice. Korthagen 

(2010a) identified the learning process in teacher education and the complexity of teaching as two factors in-

herent to teacher education that may drive the fragmentation of student teachers' knowledge.  

For the learning process in teacher education to foster theory-practice transfer, instructors have to pro-

vide connections between theory and practice. However, those connections between theory and practice tend 

to be scarce in both settings of teacher education (Cramer, 2013; Metcalf et al., 1996; Moore, 2003; Velija et 

al., 2008). When theoretical knowledge is not discussed in relation to the context of its use, this knowledge will 

likely stay inert (for an overview, see Renkl et al., 1996). If their theoretical knowledge remains inert, student 

teachers may be able to recall it on a test but not flexibly use it to derive theory-based teaching strategies. 

Teaching inert knowledge may begin when university courses initially teach theoretical knowledge without 

addressing when or how to apply it in practice. Instructors in school-based activities then tend not to discuss 

experienced practice in relation to theoretical knowledge, which reinforces theoretical knowledge to stay inert 

(Cramer, 2013; Hegender, 2010; Moore, 2003).  

The high complexity of teaching further makes it difficult for student teachers to establish links between 

theories and practice without the guidance of university instructors or mentor teachers. Teaching effectively 

requires teachers to filter incoming information in an ever-changing classroom for significant events to then 

interpret and take appropriate action (see noticing; van den Bogert et al., 2014). To handle this task, experi-

enced teachers rely on a repertoire of classroom scripts, based on their professional knowledge and prior ex-

periences with similar situations (Wolff et al., 2021). To distinguish them from classroom episodes as concep-

tualized by Bromme (2001), Wolff and colleagues (2021) define classroom management scripts as knowledge 

structures about common classroom events, including (interactions between) relevant objects, actors and lo-

cations in classroom events. As student teachers still lack these scripts, they often fail to notice enabling con-

ditions in critical teaching situations (for an overview, see Wolff et al., 2021). However, gaining sufficient ex-

pertise in teaching requires novices to not only repeatedly engage with practice but to do so in a way that 

causes deep engagement (see Ericsson, 2018). Reflecting on (past) teaching experiences from a theory-based 

perspective can foster such deep engagement (reflective practice; Schön, 1983). Theoretical perspectives on 

teaching might additionally support the construction of effective classroom scripts by serving as frameworks 

that provide information about what classroom events might be relevant, how to interpret them and what 

consequent actions might be appropriate. In order to reorganize this knowledge into teaching scripts student 

teachers should engage in practice that is complex enough to challenge but not overwhelm them (Boshuizen 

et al., 2020; Ericsson, 2018; Wolff et al., 2021). The highly complex setting of real classroom teaching might be 

especially inappropriate for novices to connect theory and practice (Chernikova, Heitzmann, Stadler, et al., 

2020). To provide access to practice without overwhelming student teachers, Grossman et al. (2009) suggest 

that student teachers should engage in frequent, small, manageable doses of practice rather than few ex-

tended, complex practice phases. Depending on the instructional goal, they suggest three ways that instructors 

can make practice accessible to novices: representations of practice, decompositions of practice and approxi-

mations of practice.  

Engaging with representations of practice, such as videos or classroom protocols, allows student teachers 

to observe pre-recorded sequences of practice. (Repeatedly) Studying these representations in their own pace 

allows them to notice even subtle teaching behavior, make connections to theoretical knowledge, and discuss 
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observations with their peers. When instructors decompose practice, they break down these complex se-

quences of teaching into their most basic processes and skills. Helping learners to deconstruct practice can 

make the underlying grammar of teaching visible to novices. By highlighting individual components of teaching, 

student teachers can focus on understanding them thoroughly. For further training, components can be com-

bined back into more complex sequences, once student teachers have understood them sufficiently. Prior re-

search has shown that classroom videos (see Blomberg et al., 2013) or case studies (Augsdörfer & Casper, 2018; 

Baier et al., 2021) can be effective tools to foster connections between theory and practice or new teaching 

skills. While representing and decomposing practice may teach theoretical knowledge with its use in mind, it 

does not train student teachers to apply their knowledge in the classroom.  

To practice knowledge-application in the classroom, instructors can confront student teachers with ap-

proximations of practice, which can cover single skills or processes, as well as situations where multiple pro-

cesses and skills are relevant. These practice-derived scenarios with reduced complexity (e.g., face-to-face 

roleplay, simulations) offer several advantages over learning in real teaching scenarios. First, when learning 

from everyday teaching, student teachers are limited to scenarios they encounter naturally. On one hand, this 

makes it difficult for them to focus on the application of certain theories, as they may not encounter a situation 

where using that theory would be appropriate. For example, if student teachers want to practice strategies for 

mobbing prevention, they might not have sufficient contact with the same class to do so or encounter the class 

in a situation where mobbing is already present. On the other hand, relying on common teaching experiences 

does not allow student teachers to train how to deal with rare but critical situations (e.g., medical emergen-

cies). Instructors can avoid both problems by providing scenarios that approximate real-world situations that 

match the task to be learned with an appropriate level of complexity (e.g., number of students, amount of 

information) to the learners' prerequisites (e.g., prior knowledge). Second, when engaging with an approxima-

tion of practice, student teachers learn in an environment of educational safety (see Breckwoldt et al., 2014). 

In forms of approximated practice, like simulation-based activities, learners can experiment with knowledge 

application and immediately observe the consequences of their actions. Even if they fail to apply their 

knowledge correctly, failure is not sanctioned and does not harm themselves or others. This environment al-

lows student teachers to experiment and treat mistakes as an opportunity to learn and reflect on.  

To sufficiently learn from approximated practice, Grossman et al. (2009) argue that student teachers 

should engage with it regularly. From a practical perspective, doing so can be difficult if approximated practice 

relies on face-to-face interaction (e.g., role-play, experimental games). As these formats require resources and 

time to prepare and execute, individual student teachers will likely not be able to regularly train knowledge-

application in the role of a teacher. Furthermore, as face-to-face formats depend heavily on input provided by 

participants, the quality of how they are carried out may vary between groups. Digital approximations of prac-

tice, like digital simulations or serious games, may solve these problems. Although they require much time and 

resources to create, instructors can afterwards reuse them for future courses. Creating a collection of various 

teaching scenarios over time could enable more student teachers to frequently practice applying theoretical 

knowledge across various situations. Additionally, different properties of digital approximations of practice ex-

pand on already existing advantages of approximated practice (e.g., customizability, standardization). For this 

reason, among others, simulations and serious games have been repeatedly recommended as particularly ef-

fective ways to approximate practice to teach knowledge application (De Coninck et al., 2019; Hajian, 2019). 

Their effects on transfer indicate that approximating practice with digital simulations and serious games may 

be a promising way to close the theory-practice gap in teacher education. 
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In spite of their proclaimed potential, there is still little empirical quantitative research systematically 

exploring the effects of simulations or serious games in teacher education (for an overview, see Chernikova, 

Heitzmann, Fink, et al., 2020). Beyond their general effects, it remains unclear how and when teacher education 

can use them most effectively. To accurately assess the potential of simulations and serious games to foster 

theory-integration in student teachers, it is essential to understand the boundary conditions of their use. To 

the best of my knowledge, there is currently no research on these boundary conditions that identifies at what 

point in their studies and how simulations and serious games should be used in teacher education for their 

best impact. The current dissertation provides insights into this question by observing the use of the same 

teaching simulation game in two use-cases: 1) fostering the transfer of pre-existing knowledge in advanced 

student teachers, and 2) teaching novice student teachers about theories and their transfer. The findings of 

both studies will provide insights into the processes, potentials and pitfalls of student teachers learning to apply 

theoretical knowledge with a teaching simulation game. Furthermore, this dissertation will discuss the chal-

lenges observed in student teachers' learning experiences and their potential implications for boundary condi-

tions and the (instructional) design of simulation games. 

Digital Simulations und Simulation Games 

Simulations (digital or non-digital) are commonly defined as interactive models representing a real sys-

tem (or scenario) by reproducing a set of variables building that system as well as their interplay (e.g., Beaubien 

& Baker, 2004; Sauvé et al., 2007). Learners can interact with the variables in the system and learn about their 

interplay by studying the consequences of their manipulations. Simulations may simplify aspects of a real sys-

tem for didactical purposes (e.g., focus on certain aspects), but they ultimately aim to capture the system they 

represent with a certain degree of fidelity (Sauvé et al., 2007). As a tool for learning, simulations have a long 

history in professions like medicine, where novices learning in the field would be dangerous, unethical or costly. 

There is a vast amount of research in these fields demonstrating the effectiveness of (digital) simulations for 

conveying knowledge and building up critical skills for the targeted profession (e.g., Chernikova, Heitzmann, 

Stadler, et al., 2020; Gegenfurtner et al., 2014; McGregor & Bartle, 2019). Considerably less research has fo-

cused on their use in teacher education (for an overview, see Chernikova, Heitzmann, Fink, et al., 2020). 

Another way to approximate practice allowing stronger adaptations to the approximated target are se-

rious games. Despite many approaches across different disciplines, there is no current consensus on which 

general criteria define a game (for an overview, see Salen Tekinbas & Zimmerman, 2003). As one of the least 

reductive approaches, Suits defines playing a game as “the voluntary attempt to overcome unnecessary obsta-

cles” (Suits, 2005, S.41). A game can design a specific kind of voluntary struggle by defining a goal-state to strive 

for and a set of rules confining the space of permittable action to reach that goal (Suits, 2005). By combining 

these goal-states and rules, game designers are able to design a space of agency allowing players to engage in 

a particular kind of activity (for a discussion of agency in games, see Nguyen, 2020). Participating in these ac-

tivities effectively may afford players to solve problems by assuming new perspectives or thinking outside the 

box. Designers of serious (or applied) games use these tools to craft games intended to impact players' cogni-

tion, (motor) skills or behavior (Ravyse et al., 2017) beyond the game's context. Similar to simulations, simula-

tion games, as a subgenre of serious games, allow learners to learn through engaging with a (authentic) repre-

sentation of a real system. Even though they still simulate a real system, simulation games additionally utilize 

techniques of game-design (rules, goals, etc.) to shape an activity within that system for learners to engage in. 

By changing how the system is represented, they may abstract from authenticity in favor of changing some of 
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its aspects to facilitate learning (e.g., visualizing invisible processes, incentive structures). Their freedom of 

design allows serious games to create learning activities focused on two main goals: to foster student learning 

and to be an engaging and desirable activity for learners (see e.g., dual flow, Sinclair, 2011). Thus, the way in 

which simulation games create a learning activity can be beneficial not only for the cognitive outcomes of learn-

ers, but also for their motivational outcomes (see Wouters & van Oostendorp, 2017). 

On the cognitive side, digital simulation games as approximated practice have learners participate and 

cognitively engage in authentic settings of practice. Multiple facets of learning with simulation games can po-

tentially facilitate transfer of knowledge in student teachers. First, digital simulated teaching offers various 

teaching scenarios in which student teachers can practice the transfer of theoretical knowledge. To successfully 

solve a simulated problem, learners must understand its structure and then derive strategies from their theo-

retical knowledge (see Gick & Holyoak, 1983). This productive engagement with a serious game or simulation 

can be enhanced when their design employs instructional techniques based in theory (Clark et al., 2016; 

Wouters et al., 2017). In order to develop cognitively flexible knowledge structures that facilitate the transfer 

of their knowledge to real-world teaching situations, student teachers should engage in a variety of simulated 

teaching scenarios (see Gruber et al., 2000; Renkl, 1996). Prior studies have demonstrated simulations and 

serious games to positively influence skill acquisition and knowledge transfer in different domains, including 

teacher education (Chernikova, Heitzmann, Fink, et al., 2020; Chernikova, Heitzmann, Stadler, et al., 2020; 

Lamb et al., 2018; Riopel et al., 2019; Theelen et al., 2019; Wouters et al., 2013). Current findings suggest that 

these effects can be robust even a year after intervention (Raupach et al., 2021). 

Second, simulation games allow instructors and designers to control not only their content to meet the 

intended instructional goal but also the way learners engage with that content. This allows instructors to sup-

port learning by both adapting the materials learners interact with and by supporting learners and their behav-

ior directly (for an overview, see Renkl & Scheiter, 2017). Serious games should, thus, be designed so that every 

aspect of their design fosters cognitive processes relevant to learning, like the selection, organization and inte-

gration of information related to the game's learning goal (for a discussion, see Wouters & van Oostendorp, 

2017). Designing an activity that fosters learning in every aspect of its design can be challenging, as the effects 

of some design elements may vary between individual learners. One example illustrating this problem is the 

role of realism in a simulated setting. On one hand, it is recommended for simulated learning environments to 

feature high fidelity. This design rationale assumes that being close to the setting of later skill-use later eases 

the transfer of knowledge from training to real practice (e.g., DeConinck et al., 2019; Gegenfurtner et al., 2014). 

On the other hand, focusing on fidelity does not equally benefit all learners. Just as in real practice, novices 

may be overwhelmed when simulated teaching environments place high demands on learners by featuring 

realism in ways irrelevant to the instructional goal (for a discussion, see Renkl et al., 2017). Consequently, there 

has been a lack of conclusive evidence demonstrating benefits of high-fidelity simulation in facilitating transfer 

(Norman et al., 2012). Game designers and instructors should therefore consider whether certain elements of 

their game (e.g., realism, instructional support, etc.) will promote learning in their target audience before in-

cluding them. 

Third, simulation games provide a digital standardized system for learners to interact with. As this system 

maintains consistency between playthroughs in the depicted teaching situations as well as possible reactions 

to player behavior, learners can engage with the same situation repeatedly. When reengaging with a scenario, 

learners can apply what they have learned through succeeding or failing in prior playthroughs. Matsuda (2008) 

identifies a high potential for student teachers in this approach, as it allows them to apply intuitive or flawed 
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teaching strategies to then compare their effects to those of best practice approaches in future playthroughs. 

Other cyclical learning approaches posit it as crucial for learners to receive feedback about their performance 

after each session to facilitate the acquisition of knowledge and skills (see Darling et al., 2005; Jossberger et al., 

2022; Taylor et al., 2012). This feedback should establish links between theoretical knowledge and the events 

of the simulated practice and encourage learners to reflect on their actions and their consequences. The feed-

back's content may also act as a form of instruction by guiding learners’ attention towards relevant information 

and giving hints about how to interpret them (for a discussion, see Johnson et al., 2017). Learners can then use 

this knowledge in future playthroughs. Prior research supports that learning over multiple sessions (Clark et 

al., 2016; Wouters et al., 2013) and receiving feedback after playing (DeConinck et al., 2019; Gegenfurtner et 

al., 2014) facilitate learning with simulations and serious games. Since the effects of simulation games seem to 

depend on repeated use and cognitive engagement with feedback, student teachers would need the motiva-

tion to do so in order to effectively learn how to apply theoretical knowledge. 

On the motivational side, the design of simulation games and how they interact with student teachers 

can influence learners' motivation to engage with them or to apply what they learned from playing. According 

to situated expectancy-value theory (Eccles & Wigfield, 2020), student teachers' motivation is influenced by 

two factors: the subjective value of the task at hand and their expectancy to succeed in it. On a general level, 

these factors can influence learners' motivation to (repeatedly) learn about theoretical knowledge in a simula-

tion game. If, for example, the subjective value of playing a simulation game and the expectancy for success of 

playing are high, student teachers should be sufficiently motivated to engage with it. Simulation games can 

potentially manipulate this motivation by providing additional sources of task value compared to more tradi-

tional learning materials, like texts. For example, student teachers may be motivated to read a text on class-

room management because knowing about classroom management is important to being a teacher (attain-

ment value), because they want to avoid being sanctioned for not reading it (cost reduction), and possibly 

because its content may prove useful in the future (utility value). In comparison, simulation games may provide 

an additional source of intrinsic task value (e.g., entertainment) or emphasize utility value through interaction 

(e.g., by demonstrating usefulness of certain knowledge in use). Learners might consequently be more moti-

vated to learn with a game compared to a text. This potential motivational benefit could be particularly relevant 

for teaching advanced student teachers. As discussed earlier, student teachers tend to perceive theoretical 

knowledge as les useful as they progress through their studies (Bråten & Ferguson, 2015; Ezer et al., 2010). 

Learning about theories that, to them, are of low utility may not have a high subjective task value, possibly 

resulting in them being less motivated to learn about them. Learning with a simulation game that adds alter-

native intrinsic value to the task (e.g., entertainment) may lead advanced student teachers to learn about a 

topic they would otherwise avoid. Instructors and game designers need to be careful to design simulation 

games not only so that student teachers are motivated to use them, but also so that they encourage learners 

to engage in effective learning activities. To support this, the central mechanics of the simulation game should 

be linked closely to the instructional goal (see intrinsic integration, Habgood & Ainsworth, 2011).  

Learning with a simulation game might also positively influence student teachers' motivation to use their 

theoretical knowledge outside of the game. For one, being successful in applying theoretical knowledge in a 

simulation game might change student teachers' perceptions about the usefulness of that knowledge. When 

student teachers use their theoretical knowledge in simulated teaching to make decisions or reflect on class-

room events, they can experience how to use their theoretical knowledge and reflection as tools for teaching. 
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Supporting this assumption, prior research suggests that experiencing the utility of a strategy by using it suc-

cessfully can raise the perceived utility value of that strategy (Hui et al., 2021). Lastly, using theoretical 

knowledge to solve simplified simulated teaching situations could influence student teachers' expectancy for 

success for doing so in a real classroom. This feeling of preparedness might be reflected in their teaching self-

efficacy. As one form of self-efficacy (Bandura, 1996, 1997), teaching self-efficacy is conceptualized as teachers' 

perceptions on their ability to support student learning through their actions (Hoy & Spero, 2005). As self-

efficacy is seen as a prerequisite for applying skills to novel situations (Bandura, 1997; Gegenfurtner et al., 

2014), high teaching self-efficacy has been found to be associated with the application of knowledge and skills 

to novel and challenging situations. As simulation games can offer mastery experiences (see Bandura, 1997) by 

interacting with authentic settings of skill-use that challenge but do not overwhelm student teachers, they may 

foster teaching self-efficacy. Accordingly, prior research demonstrated that simulated teaching scenarios can 

enhance teaching self-efficacy in student teachers (Christensen et al., 2011; Samuelsson et al., 2022). Higher 

teaching self-efficacy, then, is positively associated with using teaching skills in challenging classroom scenarios 

(Gegenfurtner et al., 2014). 

In contrast to their theoretical potential, meta-analyses have shown no distinct motivational benefits of 

learning with serious games and simulations compared to traditional learning materials (Clark et al., 2016; 

Wouters et al., 2013), as the effects of the studies included tend to be heterogeneous (e.g., Chernikova, Heit-

zmann, Stadler, et al., 2020). The observed heterogeneity of effects reflects the heterogeneity of the simula-

tions and serious games examined in individual studies. This is especially severe in research on serious games, 

as their freedom of design allows them to create vastly different ways for learners to approach a topic to learn. 

Because of this, serious games in individual studies not only differ in quality, but also in genre (e.g., arcade-

style games with high replay value vs. roleplay games) and instructional goal (e.g., drill and practice for autom-

atization of knowledge recall vs. understanding others' perspectives). The resulting different learning activities 

may not only target different outcomes but also require different strategies to use them effectively. Before this 

backdrop, it is unclear if it is reasonable to draw conclusions from comparing the outcomes of very different 

learning activities whose only common feature is “being a game”. At the same time, it is often hardly possible 

for meta-analyses to account for differences in quality or instructional goal because individual studies rarely 

provide sufficient information on the material's design. Providing interactable excerpts is also often not possi-

ble, partly due to copyright-concerns with materials. The inability to assess the quality of the included serious 

games and simulations might limit the quality of conclusions that can be drawn from meta-analyses. It remains 

unclear if overarching null-effects reflect a real lack of such effect or the methodical concerns described prior. 

Further research is needed to explore how serious games and simulations with different approaches affect 

specific motivational variables. 

How should we implement serious games in the teacher education and in learning units? 

Until now, I pointed out why simulation games may have the potential to teach student teachers theo-

retical knowledge so that they will want to learn and apply that knowledge. However, it remains unclear how 

the implementation of simulation games affects their ability to promote knowledge transfer in teacher educa-

tion. Knowing more about how to implement them effectively would be very important because, as with any 

other kind of material, the effects of a simulation game as a learning tool can only be as good as its implemen-

tation. Some facets of implementation that influence their effects have been explored in the past. For example, 
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a meta-analysis by Wouters and Spek (2013) found that serious games show greater effects when used to-

gether with other forms of instruction. In a discussion of serious games for teaching basic reading skills, 

McTigue and Uppstad (2019) argue the effects of learning with a serious game to highly depend on its imple-

mentation. They argue that effectively implementing a serious game in a lesson may enhance its motivational 

(e.g., by stating goals for game sessions) and cognitive potential (e.g., by encouraging learners to play mindful 

and self-reflect). Despite these potential benefits, McTigue and Uppstad (2019) identify a gap in research as-

sessing how instructors should implement serious games to fully use their potential. This gap seems to be 

especially prominent in settings like teacher education where serious games are used to convey complex skills 

(e.g., classroom management) to adult learners. Here, it remains unclear when and in which instructional set-

ting teacher education can best use simulation games to teach for transfer and how their implementation sup-

ports or hampers learning. 

There are some meta-findings concerning which age groups of learners tend to benefit most from using 

simulation games (e.g., Riopel et al., 2019). However, research on when and how playing a simulation game in 

teacher education best facilitates knowledge transfer in student teachers is still lacking. While it is still unclear 

if student teachers profit more from using simulation games for initial knowledge acquisition and transfer of 

new knowledge or for practicing to apply pre-existing knowledge in more advanced stages of their studies, 

arguments can be made for both sides. From the perspective of inert knowledge, one could argue that novice 

student teachers should be the ones who benefit most from learning with simulation games. If student teachers 

acquire initial theoretical knowledge and apply it directly in simulated teaching, their knowledge should be less 

likely to become inert. Aligning with this approach, Schmidt and Rikers (2007) recommend that student teach-

ers should approach authentic problems early and repeatedly in their studies to foster the development of 

effective professional scripts. Because novices, unlike advanced student teachers, do not have prior teaching 

experience to draw upon, but only their experience of being taught, they have fewer alternative sources of 

knowledge other than theoretical knowledge that might inform their approach to simulated teaching scenar-

ios. Given the empirical evidence that the devaluation of theoretical knowledge increases over time, novice 

student teachers may also be more motivated to use theoretical knowledge than more advanced student 

teachers. On the contrary, novices' scarce prior knowledge on teaching could leave them easily overwhelmed 

by complex simulated teaching scenarios (for a discussion, see Codreanu et al., 2020). Simulated teaching de-

signed for novices, thus, might need to simplify authentic teaching scenarios while providing additional instruc-

tional support for learners to deal with them. As discussed earlier, decreased authenticity due to simplification 

might conversely hamper the transfer of knowledge to real situations. 

By contrast, advanced student teachers not only possess knowledge on theories, but also potential first 

experiences in teaching practice. This prior knowledge may allow them to productively engage with more au-

thentic and complex teaching scenarios. The meta-finding that learners with high prior knowledge benefit the 

most from receiving feedback to reflect on simulation-based learning somewhat supports this assumption 

(Chernikova, Heitzmann, Stadler, et al., 2020). As the effects of simulations and serious games on transfer seem 

to partly rely on these elements, advanced student teachers may be better prepared to learn in a simulated 

teaching environment. As previously discussed, advanced student teachers might also especially profit from 

the motivational benefits of learning with a well-designed simulation game. Due to advanced student teachers' 

perception of theoretical knowledge being not useful, learning about them with a simulation game that pro-

vides intrinsic task value to learning (e.g., fun) might convince them to engage in learning they would not do 

with other materials. Also, perceiving theoretical knowledge as useful when applying it in a simulation game 
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might increase the perceived usefulness of theoretical knowledge in general, which might lead to increased 

motivation to use this knowledge in other contexts. 

In conclusion, both groups of student teachers (novice and advanced) could benefit from learning about 

theories with a simulation game, both in being able to transfer their knowledge and in being willing to do so. 

Influencing one or both of these factors (ability and motivation to transfer) could contribute to closing the 

theory-practice gap in teacher education. However, it is still unclear how the individual prerequisites of both 

groups affect their success of learning with a teaching simulation game and how they use it. By observing the 

effects of simulation games across different phases of teacher education and with varying degrees of instruc-

tional support (after a text-based learning-phase vs. in isolation), we might gain insights on when and how it is 

most effective to use them. Moreover, these findings might indicate which aspects of learning with a simulation 

game prove to be challenging for student teachers at different stages of their studies. To address these ques-

tions, we conducted two studies on the effects of applying same teaching simulation game with advanced 

(Study 1, Kienitz et al., 2024) and novice student teachers (Study 2; Kienitz et al., 2025). In both studies, partic-

ipants learned with either a teaching simulation game (Me as a teacher by Darya Frantskevich) or a series of 

screenshots depicting the full game, with participants in Study 2 playing the game after learning with a text on 

classroom management. The following chapter will provide a brief summary of both studies.  

 

Summary of Studies 

Study 1 of this dissertation (Kienitz et al., 2024) focused on the game's effects for practicing the applica-

tion of prior knowledge on theories from educational psychology in advanced student teachers (Msemester = 6). 

In the study we used the simulation game Me as a teacher, a game that allows learners to practice decision 

making in authentic critical teaching scenarios (e.g., dealing with disruptions during group work). The decisions 

depicted are reduced in complexity with respect to aspects that are not central for learners to train theory-

based decision-making. For instance, the game highlights when a decision is needed, gives learners time to 

think about their decisions, and by provides them with options to choose from. After completing a level, learn-

ers receive literature-based feedback on their decisions, explaining possible consequences of their actions and 

suggesting courses of action. We conducted the experiment during a session of an advanced lecture on educa-

tional psychology in order to assess the game's effects in an authentic setting in teacher education. During the 

lecture, student teachers learned twice with either one level of Me as a teacher (simulation condition) or a 

screenshot sequence (screenshot condition) depicting a predetermined course of the level based on the aver-

age decisions of five advanced student teachers. Prior to learning, participants did not receive learning mate-

rials about theories from educational psychology or any instructions on how to approach the learning materi-

als. We assessed how playing or reading respectively influenced participants' perception and use of theoretical 

knowledge as well as their teaching self-efficacy and intention to reuse the learning material.  

The study revealed that participants in both conditions used a similar amount of theory-based arguments 

in a transfer task and reported similar levels of teaching self-efficacy and perceived usefulness of theoretical 

knowledge after learning. However, participants in the game condition studied significantly longer and re-

ported higher intentions to reuse the learning materials because they were fun and because they wanted to 

learn from them. One factor hampering the training of knowledge application in our study may be that student 

teachers in our sample were hardly able to spontaneously name or describe theories from educational psy-

chology prior to learning (M < 1 theory). If participants did not have sufficient prior knowledge to apply in the 
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game or if their prior knowledge was too inert to use, they would not have been able to practice the transfer 

of theoretical knowledge in the game. 

Based on this observation, Study 2 examined the effects of the same game when used to practice the applica-

tion of new knowledge after its initial acquisition (Kienitz et al., 2025). Our sample consisted of novice student 

teachers in their first weeks of teacher education. After reading the text, participants (similar to Study 1) 

learned twice either with the game (simulation condition) or with a screenshot sequence (screenshot condi-

tion). We conducted the study in lab to gain insights into how participants interacted with the materials by 

capturing their screens as they learned with the game or screenshot sequence. Our results showed that partic-

ipants in both conditions used more theory-based arguments after learning, with participants in the screenshot 

condition outperforming those in the simulation condition. There were no significant differences between con-

ditions concerning how useful participants perceived theoretical knowledge to be. Although participants in the 

simulation condition were less able to use their theoretical knowledge, they reported higher teaching self-

efficacy for classroom management and instructional strategies, a topic they did not learn about. Similar to 

Study 1, participants who played the simulation game learned longer than participants in the screenshot con-

dition and reported higher intentions to re-learn because the materials were fun and because they wanted to 

deepen their knowledge. However, screen recordings revealed that participants in the simulation condition did 

not engage with the feedback as long as participants in the control condition. Since the feedback was a core 

feature designed to facilitate connections between theory and practice, participants in the simulation condition 

seem to have approached the game ineffectively. 

 The overall implications of our findings will be addressed in the general discussion.
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General Discussion 

At the start of this dissertation, I asked the question whether simulation games can close the theory-

practice gap in teacher education. From a theoretical perspective, simulation games are promising to close the 

gap because they should be able to affect transfer of knowledge by fostering focused cognitive processing as 

well as motivation, both to engage in said processing and to use theoretical knowledge while teaching. How-

ever, the results of our studies in different instructional settings show that achieving those effects needs more 

than merely providing the opportunity to learn with a simulation game. 

On one hand, using a simulation game should foster student teachers' ability to apply theoretical 

knowledge to teaching by practicing in simulated teaching situations with reduced complexity. On the other 

hand, experiencing mastery when using theoretical knowledge in simulated teaching scenarios should increase 

teaching self-efficacy and how useful student teachers perceive these theories to be for teaching. Increases in 

teaching self-efficacy and perceived usefulness of theory application could foster student teachers' motivation 

to teach based on theoretical knowledge. Both studies in this dissertation observed how using the same simu-

lation game in different instructional settings (applying pre-existing knowledge in Study 1 vs. applying newly 

acquired knowledge after pre-learning with a text in Study 2) would affect these motivational prerequisites and 

outcomes and student teachers' ability to transfer theoretical knowledge. To additionally assess how the timing 

of this intervention may affect its outcomes, both studies were carried out in different stages of teacher edu-

cation (advanced student teachers in Study 1 vs. novice student teachers in Study 2). As student teachers in 

both studies differ greatly in their prerequisites for learning (prior knowledge, teaching experience, etc.), we 

assumed that playing same game may affect both samples differently. Screen recordings in Study 2 allowed us 

to gain further insights into which parts of the game student teachers allocate their learning time to.  

Participants in both studies learned twice with either the game (simulation condition) or a screenshot-

sequence of the game's content (screenshot condition). In both studies, we expected participants playing the 

game to report higher transfer performance, teaching self-efficacy and perceived usefulness of theoretical 

knowledge. Additionally, we expected that participants in the simulation condition would be more willing to 

reuse the learning materials compared to participants in the screenshot condition. While the results of both 

studies are largely inconsistent with these hypotheses, our data on participants' interactions with the game in 

both instructional settings suggest possible reasons for the observed effects. The mechanisms and learner char-

acteristics underlying these reasons can provide insights into boundary conditions for effectively implementing 

serious games into a learning unit. They also point to certain potentials of using a game when it is implemented 

effectively. I will first discuss these potentials and boundary conditions reflected in our data, and then discuss 

their theoretical and practical contributions to the broader field of simulations and serious games. 

Playing a simulation game has the potential to motivate student teachers to learn 

One goal of both studies was to assess whether learning about theoretical knowledge with a simulation 

game would motivate student teachers 1) to learn about theories and 2) to apply them when teaching. Our 

overarching findings support the first of those assumptions: simulation games can motivate teachers to learn 

about theories about teaching.  

In both Study 1 and Study 2, we assessed participants' intention to reuse the provided learning materials 

after each learning phase. In both studies participants in the simulation condition reported higher intention to 

reuse the game because it was fun and because they wanted to deepen their knowledge compared to partici-

pants in the screenshot condition. Student teachers, both novice and advanced, not only wanted to use the 
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game because they liked to play, but also because they wanted to learn from it. These intentions are reflected 

in their general learning behavior, with learning times in the simulation condition being significantly higher 

than in the in the screenshot condition. While these effects were similar between both levels of instruction and 

cohorts of student teachers, they may be especially relevant for advanced student teachers. As discussed at 

the beginning of this dissertation, advanced student teachers may be less motivated to learn about theories 

because they tend to perceive theoretical knowledge as detached from and irrelevant to real teaching (Allen, 

2009). In this context, the observed motivational benefits of Me as a teacher suggest a particular advantage of 

simulation-based learning materials, as the game successfully fostered advanced student teachers’ motivation 

to learn about theoretical knowledge more than more traditional multimedia learning materials.  

To further assess the motivational potential of simulation games in teacher education, future studies 

should investigate their effects in instructional settings that require learners to engage in self-directed learning. 

The present research may underestimate these motivational effects because the conditions provided by the 

settings of both studies (during a lecture and in lab) might have influenced participants' willingness to interact 

with the learning materials (e.g., lower opportunity costs, lower demands on self-regulation). Like the setting 

of a game, the context of a seminar or lab experiment can create a contextual framing that temporarily moti-

vates participants to care about things they would not otherwise care about. For example, even if participants' 

lacked motivation to interact with the screenshot-sequence, the controlled setting of both studies may have 

created a contextual frame that encouraged players to do so. Further studies are necessary to assess the eco-

logical validity of the observed effects, for example by assessing them in settings of self-directed learning.  

A First Boundary Condition Of Learning with Simulation Games: The Role of Productive Engagement 

On an optimistic note, we observed that participants were willing to engage with a simulation game that 

taught theoretical knowledge about teaching because they wanted to learn from it. Contrary to this intention, 

both studies found that playing the game did not improve transfer performance and perceived usefulness of 

theories more than reading a screenshot-sequence of the game. For transfer, advanced student teachers in 

Study 1 performed similarly after playing the game compared to participants who read the screenshot-se-

quence. On a descriptive level, participants in the simulation condition used less theory-based and more expe-

rience-based arguments over time. There was no similar trend in the control condition where the amount of 

experience-based arguments decreased over time. While in Study 2, the transfer performance of novice stu-

dent teachers in both conditions increased over time, participants in the screenshot condition still significantly 

outperformed participants in the simulation condition. Perceived usefulness of theoretical knowledge in-

creased significantly only in Study 2 and did not differ between conditions in either study.  

The effects on transfer performance observed in both studies are surprising against the vast backdrop 

of research demonstrating the effectiveness of (repeated) learning with serious games and simulations in pro-

moting skill acquisition and transfer (e.g., Chernikova, Heitzmann, Fink, et al., 2020; Gegenfurtner et al., 2014; 

Lamb et al., 2018). Our overarching findings suggest that simply providing the opportunity to use knowledge 

in a game does not necessarily have this effect, even if learners are motivated to use the game to learn. This 

finding has several possible explanations. For one, the content of Me as a teacher may simply not be a suitable 

for improving these variables. However, this explanation seems unlikely as the screenshot-sequence derived 

from the game was shown to improve transfer performance in both studies. Another possible explanation is 

that the way in which participants interacted with the game did not promote learning. After all, participants' 

motivation to learn can only lead to actual learning if their processing is focused on productive interaction with 
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content relevant to the learning goal. If participants did not know how to use the game effectively for learning, 

they may have instead focused their interaction with the game on processing that was irrelevant to the learning 

goal.  

In order to learn from a game, learners need to engage with what Plass et al. (2012; 2013) call learning 

mechanics. These learning mechanics are defined as forms of interactivity within a game that form the core 

learning activity over the course of play. For example, core learning mechanics of Me as a teacher would be to 

reflect in action, by referring to theoretical knowledge when making decisions, and to reflect on action, by 

processing the content of the feedback in order to apply it when replaying a level. Our findings on learning 

times, as well as interviews with participants from Study 2, support the idea that the game and its implemen-

tation in both studies did not successfully support these processes. Thus, the first boundary condition for learn-

ing with serious games derived from the overall current findings is that learning with a serious game can only 

be effective if the game or its implementation supports learners to focus their processing on activities that are 

crucial to the learning goal. Two examples from our data are discussed to illustrate the relevance of this bound-

ary condition in the context of “Me as a teacher”: Student teachers not using their time to process the provided 

feedback and them not using their theoretical knowledge while playing. 

First, our data on learning times in Study 2 suggest that participants in the simulation did not process the 

content of the in-game feedback deeply. Although participants in the simulation condition learned for longer 

overall than participants in the screenshot condition, they still spent less time on processing the feedback pro-

vided. The finding that learners do not cognitively engage with the feedback provided in the game is particularly 

important as feedback is considered to be a key factor contributing to learning with serious games because it 

can promote various (meta-)cognitive processes relevant to learning (DeConinck et al., 2019; Gegenfurtner et 

al., 2014). For example, feedback can act as a form of instructional support by providing structural information 

about the task at hand which consequently reduces its complexity (see guided discovery learning, e.g., 

Kirschner et al., 2006; Moreno, 2004). For complex interactive materials like simulation games, novice student 

teachers with little prior knowledge may benefit most from this reduction in task complexity. Otherwise they 

may quickly become overwhelmed. Players can also profit from theory-based feedback because it expatiates 

knowledge and connections that are only conveyed implicitly when learning through playing (see Leemkuil et 

al., 2000). Reading the feedback in Me as a teacher after the first learning phase, could have supported players 

in the second learning phase to focus their attention on connections between theory and practice that they 

might have missed on their own. However, both effects of feedback can only come into play when learners 

cognitively engage with it. Study 2 demonstrated that, even when a game provides personalized, adaptive 

feedback to support players, they do not necessarily spend enough time with the feedback to make use of it. 

This lower focus on feedback might partially explain the differences in transfer performance observed in Study 

2. Interviews with practicing teachers who played Me as a teacher conducted in a preliminary study for Study 

1 provide additional tentative evidence that players did not process the in-game feedback deeply (Kunert, 

2022). Here, five out of six teachers interviewed reported that they did not read the feedback thoroughly or 

only skimmed it (e.g., “How carefully did you read the feedback?” - “Not carefully. I skimmed it [the feedback]. 

I looked at the most important key points – mainly the bullet points. But I have read it. But I read it quickly and 

skimmed it.”). It is still unclear whether advanced student teachers in Study 1 also underused the feedback 

provided while playing. For advanced student teachers, we similarly observed longer learning times in the sim-

ulation condition. However, as participants used their own devices to take part in the study during a lecture 

session, we were unable to assess how participants spent their time learning.  
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A second example of how participants approached the game in a way that did not align with the learning 

goal is that participants likely did not use their theoretical knowledge while making teaching decisions in the 

game. If participants did not treat the game as an exercise in applying their theoretical knowledge to classroom 

scenarios, they would have missed the opportunity to practice theory-practice application and to experience 

the usefulness of theoretical knowledge. Consequently, learners not referencing theoretical knowledge in their 

decisions would severely hamper the game's potential to promote the ability to transfer and how useful they 

perceive theoretical knowledge to be. None of the collected data on in-game decisions in either study allows 

for clear conclusions about which kind of knowledge participants used while playing. However, in both of the 

current studies, there is evidence suggesting that participants may not have thought about theories while mak-

ing decisions in the game. The reasons for this differ between both studies. 

In Study 1, our data suggest that insufficient theoretical knowledge played a role in participants potential 

failure to use the game to practice applying theoretical knowledge. Despite completing courses about them in 

the past, advanced student teachers on average reported very little prior knowledge about theories from edu-

cational psychology in an open recall task. When asked to state or describe any theory from educational psy-

chology, the majority of student teachers in Study 1 reported at most one theory (M = 0.91; Range: 0 – 5). If 

student teachers in our sample were not able to state or describe theories, they may not have been able to 

effectively use that knowledge in a more complex task, like the simulation game. This finding supports the idea 

that student teachers' knowledge about these theories may already be inert at this advanced point of their 

studies (see Allen, 2009). On one hand, this inert knowledge in advanced teachers suggests that they are a 

promising target audience for interventions aimed at reducing this inertia. On the other hand, this finding in-

dicates that when knowledge is inert, learners may need additional support or preparation (e.g., reminders on 

relevant concepts) in order to benefit from interventions practicing knowledge-application. To further test the 

assumption that participants do not use their knowledge while playing the game, and to identify potential 

factors that impede them from doing so, Weisel (2024) conducted interviews with a subsample of participants 

from Study 2 (n = 14). In the interviews, participants viewed screen-recordings of some of their teaching deci-

sions from the game to afterwards explain the reasons behind their decisions (see cued retrospective reporting, 

e.g., Bender et al., 2021). The interviews revealed that novice student often did not use their newly acquired 

knowledge in teaching decisions because they struggled to notice when or how to use it in the game. Six out 

of fourteen participants reported that they perceived no or only scarce connections between knowledge from 

the text and in-game decisions (e.g., “So when it came to the questions [in the game] […], I didn't think about 

what was in the text or look at it [the text]. I actually had it in front of me, but I actually based my decision 

more on my experience […] than on something I've just read, which I haven't really internalized yet, I would 

say. And, err, I think I would have included it [the knowledge] more if I had seen the direct connections. But 

somehow I didn't.”). This finding is particularly notable since the classroom management theories that partici-

pants had learned about before playing provided specific suggestions for managing concrete classroom events. 

As a result, they should have been relatively easy to connect to similar situations depicted in the game (e.g., 

dealing with an increasing noise level during group work).  

In subsequent studies, Moser (2024) and Diemer (2025) similarly showed that newly acquired knowledge 

about classroom management was a less important in simulated teaching decisions than other sources of 

knowledge. Both studies with student teachers and psychology students found the trend that participants' 

decisions in a teaching simulation game were influenced more by their own experiences as students (MMoser = 

3.73 | MDiemer= 3.88 | Range 1 - 5) and intuition (MMoser = 3.93 | MDiemer = 3.81) than the knowledge on classroom 
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management they had learned before playing (MMoser = 3.57 | MDiemer = 3.36). All of the reported findings sug-

gest that learners require stronger support in how and when to use their knowledge in the game in order to 

benefit from the opportunity to apply their knowledge while playing. Further research on the cognitive pro-

cesses during in-game decision-making are necessary to examine if this struggle is unique to novices (e.g., due 

to little experience with teaching scenarios) or if advanced student teachers experience similar struggles when 

trying to apply new knowledge in the game. If advanced student teachers likewise do not to apply their theo-

retical knowledge, they might instead rely on their prior experiences in teaching to solve simulated situations. 

Consequently, solving simulated teaching scenarios by applying only experiential knowledge could foster the 

use of experience-based knowledge instead of theoretical knowledge in teaching situations. The data from 

Study 1 provides tentative hints for this happening, with experience-based reasoning increasing on a descrip-

tive level after playing the game twice. 

Both examples illustrate how learning with a simulation game can be ineffective despite varying levels 

of instructional support. For instructional support to foster learning with a game, the provided measures of 

support need to focus on processing that aligns with the game's core learning goal. On a similar note, previous 

research has argued that instructors need to be aware the fact that, even when simulation games provide 

opportunities to learn, learners do not always make effective use of these opportunities. For example, Wouters 

et al. (2017) argue that learners need to engage in complex cognitive processes to learn from a serious game 

and that instructors cannot automatically assume them to engage in these processes. McTigue et al. (2019) 

also emphasize the importance of providing thorough instruction before playing and guiding learners during 

play when using serious games. Doing so can ensure that learners focus on relevant content and apply ade-

quate learning strategies when learning with a game. Asides from deriving broader boundary conditions, the 

results of this dissertation contribute to the field by identifying the deep processing of feedback and 

knowledge-application in the game as critical processes learners struggle with and, hence, need stronger sup-

port. Further research is needed to examine how these processes can be fostered effectively via instructional 

support (e.g., providing worked examples on gameplay) or the game's general structure (e.g., by linking learn-

ing-relevant actions to the game's incentive structure). 

A Second Boundary Condition: Playing may lead to Overconfidence 

A second goal of the current research was to promote student teachers' teaching self-efficacy in order 

to foster their motivation to use theoretical knowledge in the classroom. Due to their lack of teaching experi-

ence, we had expected novice student teachers in Study 2 to profit more in this regard than advanced student 

teachers. However, similar to learners' motivation only being beneficial if it is channeled towards processes 

relevant to the learning goal, a higher sense of teaching self-efficacy should only be beneficial if it is backed by 

an adequate level of skill. However, our results on teaching self-efficacy instead point towards the limitations 

of this approach: Learning with a game can cause inexperienced learners to become overconfident in their abil-

ities. 

This boundary condition is reflected in participants' increased teaching self-efficacy for classroom man-

agement and instructional strategies. Viewed in isolation, this finding is consistent with our hypothesis, this 

heightened sense of teaching self-efficacy is not backed by an increase in actual performance. Together with 

participants in the simulation condition performing worse on transfer tasks than those in the screenshot con-

dition, this suggests that playing may have caused participants to overestimate their classroom management 

skills. Since feedback was the only source of information in the game that supported reflection on in-game 
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actions, this overconfidence may be partly due to superficial processing of feedback. Furthermore, positive 

effects on teaching self-efficacy were not specific to content that was trained in the game. Against our hypoth-

eses, playing the game increased not only teaching self-efficacy for classroom management but also for instruc-

tional strategies. Yet, student teachers in Study 2 only learned about classroom management prior to playing. 

Because novice student teachers did not learn about instructional strategies and should have no prior 

knowledge on that topic, we expected only their teaching self-efficacy for classroom management to increase. 

Further research is needed to determine whether this increase in teaching self-efficacy positively influences 

student teachers' motivation to apply theoretical knowledge if it does not stem from increased skills. 

We did not observe similar changes in teaching self-efficacy for advanced student teachers in Study 1, 

neither in the simulation condition nor the control condition. This finding is consistent with socio-cognitive 

theory (Bandura, 1996, 1997) assuming that self-efficacy develops through mastery experiences. As those ad-

vanced student teachers were in their sixth semester and could rely on, on average, 8 months of teaching 

experience (M = 8.26; SD = 10.28), it is likely that they had already made different experiences of mastery (or 

failure) which shaped their sense of teaching self-efficacy. Adding short virtual teaching experiences to this 

repertoire might not affect their overall self-efficacy for teaching. Because novice student teachers have less 

experience in teaching, we expected that simulated teaching experiences would have a greater impact on their 

sense of teaching self-efficacy. Aligning with this assumption, Study 2 suggest that novice teachers seem to be 

especially prone to overconfidence, possibly due to the same reasons that make them a promising target au-

dience to profit from the game. Instructors should keep this risk in mind and address it when teaching novices 

with simulation games. 

Theoretical and practical implications of this work  

The boundary conditions for effective learning with simulation games discussed above have various im-

plications for both research on and the use of simulation games. On one hand, they point the way to effective 

support measures for learning with serious games and simulations by identifying specific learning processes 

where learners require additional support. Potential support strategies for these processes could be applied 

within a game's design or externally by instructors providing additional support or instruction to counteract 

the pitfalls of an ill-designed game. On the other hand, our findings highlight the need for further research on 

the processes at play during game-based learning in order to assess the effectiveness of different approaches 

to support learners. The following section will address the implications of the identified boundary conditions 

from both perspectives. 

At a first glance, the implications of learning with a serious game being only effective if the game is 

implemented in a way that supports learners to focus their processing on activities crucial to the learning goal 

seem fairly straightforward. If learners need to engage in certain activities or to process certain parts of the 

provided content in order to learn with a game (learning mechanics), then either the game itself or its imple-

mentation must ensure that learners actually engage in these processes. However, the results of this disserta-

tion suggest that this is more complicated than it seems. To create an instructional environment in which learn-

ers are able and willing to engage in those learning mechanics, they must first be identified and communicated 

to players. This could be done either implicit through the game's structure or through explicit instruction. In 

the example of Me as a teacher, learning mechanics were not successfully communicated to players, as they 

did not know how to apply their knowledge in simulated teaching situations. While the game aims to facilitate 

knowledge application by breaking down the task of noticing - the game mechanic of decision screens alleviates 
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the decision when to act while offering pre-defined options to choose from, making decisions less complex - 

its simulation-focused approach still provides only little guidance on how players should engage with it (e.g., 

goals for decisions, importance of feedback). There are different approaches to how instructors or game de-

signers might encourage engagement with learning mechanics in Me as a teacher, but also in simulation games 

in general. Depending on the scenario, different approaches might be appropriate or necessary.  

First, when developing a new game or heavily adapting a pre-existing one, game designers should inte-

grate relevant learning mechanics into the game's general structure (see intrinsic integration, Habgood & Ains-

worth, 2011). If the game mechanics players interact with correspond with necessary learning mechanics (Plass 

et al., 2013), learners will inevitably engage in processes relevant to the learning goal while playing. For exam-

ple, in Habgood & Ainsworth (2011), learners playing the intrinsically integrated version of the game Zombie 

Division need to engage in the core learning mechanic (division tasks) each time they engage in the core game 

mechanic (killing skeletons) because killing a skeleton requires them to solve the division task associated with 

it. This integration may have been insufficient in Me as a teacher. Here, the intended learning mechanics (de-

ciding based on theoretical knowledge, processing feedback) were not intertwined with the game's mechanics 

(e.g., deciding on short notice), as they were not necessary in order to proceed or succeed in the game. De-

signing game mechanics with closer alignment to central learning mechanics (e.g., integrating feedback and 

reflection into the game's story, making replaying the same scenario mandatory) may positively influence its 

effects on learning. However, further research exploring the effects of intrinsic integration is necessary, as it is 

still unclear which mechanisms stand behind the benefits of intrinsically integrated materials. Multiple possible 

mechanisms behind these effects have been discussed in the past (for an overview, see Ninaus et al., 2023). 

For example, does stronger intrinsic integration motivate learners to engage with content relevant to the learn-

ing goal or does it focus learners' attention on those aspects, consequently lowering demands on working 

memory capacity? It is important to gain deeper insights into which mechanisms are caused by different forms 

of intrinsic integration in games with different kinds learning goals (e.g., reactivating prior knowledge vs. con-

structing new knowledge structures; for an overview, see Ke, 2016) in order to deliberately utilize their effects 

when designing a serious game. 

A second approach to encourage engagement in learning mechanics might be to provide instruction that 

supports learners in doing so. It has been argued repeatedly that in order to be effective, complex tasks that 

require learners to discover (strategic) knowledge on their own should provide instructional guidance to sup-

port learners reach adequate conclusions (see guided discovery learning Alfieri et al., 2011; De Jong et al., 

2023). For serious games, Wouters et al. (2017) postulate that they should feature instructional techniques 

(like prompts, personalization or reflection) to focus cognitive processing on the learning-goal. This is based on 

their metafinding that serious games are more effective for various cognitive and motivational outcomes when 

they incorporate such instructional techniques. For example, to improve the application of theoretical 

knowledge, a game could prompt players about strategies, concepts or theories relevant to that decision (for 

strategy prompts, see Kombartzky et al., 2010; Schlag & Ploetzner, 2011). Such prompts could reduce the com-

plexity of applying knowledge to a new situation and focus student teachers' attention on relevant aspects of 

the task. Despite this theoretical potential, the available research on the use of instructional techniques in 

games offers little concrete guidance on when and how to use them. While Wouters et al. (2017) found that 

any constellation of instructional techniques in a game was beneficial compared to using none, research on the 

effects of individual techniques and their interactions is inconclusive. For example, in an overview on the use 

of prompts in serious games, Vandercruysse and Elen (2017) reported mixed effects. Chernikova, Heitzmann, 
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Stadler, et al. (2020) observed mixed effects for using them in simulations. Similarly, a subsequent study to this 

dissertation did not find effects on transfer of knowledge when student teachers were prompted to use their 

knowledge in a teaching simulation game (Moser, 2024). There are similar mixed empirical findings for other 

instructional techniques, like segmenting (Nebel & Ninaus, 2024), in the context of games. Based on the inte-

gration of playing and learning in educational games, Ke (2016) suggests that when instructional techniques 

are applied in a game, they should be applied in a way that does not disrupt the game experience while provid-

ing meta-reflective moments for learners. Further research is needed to determine how different types of 

games (e.g., drill-and-practice vs. games that provide a more open problem space) can use instructional strat-

egies to enrich, but not disrupt, learning goal relevant cognitive processes during play. Similar to intrinsic inte-

gration, future studies must therefore focus on the mechanisms triggered or altered by the implementation of 

different instructional techniques. 

Lastly, instructors could increase engagement with learning mechanics by supporting learners outside of 

the game before, during or after playing. This approach may be particularly beneficial because it allows instruc-

tors to tailor the implementation of an existing game to the needs of their group of learners or to compensate 

its instructional weaknesses, like weak intrinsic integration, without changing the game. Before playing an ed-

ucational game, they can prepare learners by teaching them the prior knowledge necessary to effectively en-

gage with it. This can be necessary content knowledge, like knowledge about classroom management before 

playing a teaching simulation game. As discussed in the context of Study 1, this is particularly relevant if learners 

are supposed to practice knowledge-application in a game. In addition, instructors should teach learners stra-

tegic knowledge for how to effectively learn with the game at hand, like how to use its core learning mechanics. 

Instructors could, for example, use illustrated guides explaining the learning mechanics of a game as worked 

examples (for an overview, see van Gog & Rummel, 2010). Aligning with the concept of cognitive apprentice-

ship (see Collins & Kapur, 2014), they could also directly model the effective use of learning mechanics during 

gameplay by demonstrating and narrating their use themselves or through pre-recorded video modelling ex-

amples (see Hoogerheide et al., 2016). Providing this strategic knowledge may focus learners processing on 

activities relevant to the learning-goal and lower a game's complexity, as it informs learners about how to 

effectively learn from it. Supporting this idea, a review on their effects in serious games by Wouters (2017) 

found that using worked examples or modelling examples enhanced learning with serious games. To use game-

based learning materials most effectively, Northrop and Killeen (2013) suggest that instructors should provide 

input on both content and strategic knowledge. 

As learners play, instructors can support engagement with learning mechanics by monitoring how they 

interact with the game. For example, instructors can provide learners with external prompts on how to interact 

with the game, either fixed or adaptive when they notice ineffective interaction. Such external prompts have 

been shown to promote learning with a serious game as long as learners engage with them productively (Fio-

rella & Mayer, 2012). Instructors could also change the overall instructional context of a game to meet a certain 

learning goal. In the example of Me as a teacher, learners could be asked to play the game with a partner, each 

assuming the perspective of a different theory from educational psychology to consider in decisions while play-

ing. In such an instructional context, the game shifts from its original purpose as a reflection tool for individual 

players to a tool for enabling discussions about the (sometimes conflicting) implications of different theoretical 

concepts for classroom decisions. The approach of purpose-shifting (Djaouti et al., 2011) can also be applied to 

the use of entertainment games for learning. Here, learning with a game is mainly enabled by the instructional 

context the game is implemented in. 
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After playing, instructors can use debriefing and reflection phases to monitor student teachers' learning 

progress and encourage reflective processes (see e.g., Jossberger et al., 2022; Leemkuil et al., 2000). These 

debriefing phases may address reflection on experiences in a game, when and how the skills and knowledge 

learned can be used outside of it and to what extent the situations in the game resemble real settings of skill-

use. The latter may be particularly important, as it has been discussed that transfer from serious games is 

hampered if participants perceive the skills acquired in the game as specific to the game, rather than general 

(Leemkuil et al., 2000; Martinez-Garza & Clark, 2017). Providing conditional knowledge about skill-use and 

highlighting similarities between an educational game and the real-world context of skill-use may counteract 

knowledge staying inert to the game by providing metacognitive knowledge about when and how learners can 

use their knowledge (see Renkl, et al., 1996). Conversely, it may also be important to emphasize differences 

between an educational game and reality, given the boundary condition that learning by playing can lead to 

overconfidence. For Me as a teacher as an example, it might be important to discuss the differences in com-

plexity between decisions in the game (e.g., increased time to think about choices, pre-defined options) com-

pared to a real classroom (fast decisions needed, broader event horizon). Instructors should especially focus 

on these aspects if they choose to use the game for novices despite its potential for causing overconfidence. 

The general idea of providing pre-training before or debriefing after playing is in line with the meta-finding of 

serious games being most effective when they are used together with other forms of instruction (Sitzmann, 

2011; Wouters et al., 2013). The critical role of a game's instructional implementation, however, is not well 

reflected in current research. While Wouters and van Oostendorp (2017) define combining serious games with 

other forms of instruction as an instructional technique for games (context integration), they do not address 

what this context integration should look like. Likewise, McTigue and Uppstad (2019) postulate a lack of re-

search on the effects of how games are implemented instructionally. To address this issue, further research 

should assess how different forms of instructional implementation, like the ones outlined above, influence 

productive engagement with learning mechanics and learning. Without such research, it is hardly possible to 

derive informed suggestions for how instructors should effectively implement serious games into their lessons. 

Concluding remarks 

How did this dissertation, in conclusion, contribute to the question whether and how simulation games 

can help close the theory-practice gap? First, the current studies provide quantitative experimental data on 

the effects of a specific simulation game (Me as a teacher) in different contexts – a setting with high ecological 

validity (during a lecture session) and a controlled lab setting allowing the assessment of behavioral data. Both 

studies suggest that the game in its current state is not able to foster knowledge-application in student teachers 

more than traditional multimedia learning materials (a comic). At the same time, the game inspired student 

teachers' motivation to learn about theoretical knowledge. This deeper enthusiasm about the game, however, 

may have been a double-edged sword in certain demographics: novice teachers reported increased confidence 

in their teaching abilities which was not reflected in their actual ability to use knowledge. Second, by deriving 

boundary conditions of effective learning with serious games from learners' ineffective interactions with the 

game across both studies, this dissertation provides loose guidelines for those striving to create effective game-

based learning opportunities. The boundary conditions can be broken down to learning with a serious game 

only being effective if it supports learners to engage in cognitive processing related to the aspired learning goal 

and learning by playing baring the risk of causing overconfidence in novice learners. Furthermore, I proposed 

various approaches instructors and game designers could use to account for these boundary conditions – either 

by adapting a game's design or its implementation. Even if the design of a game would allow for learning to 
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occur, its effects can only be as effective as its implementation allows in relation to the current learning goal. 

While some suggestions for the implementation of serious games in this dissertation are grounded in positive 

evidence of their effectiveness, knowledge on the effects of instructional support for serious games is still 

scarce in many regards (e.g., under what conditions can prompts in a game effectively foster learning?). I en-

courage future research to test the current (or other) suggestions to determine how serious games and simu-

lations can be implemented effectively. 
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