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Introduction 

This document will look at different factors and elements that should be taken in consideration 

during instructional design for a game. By looking at how things such as cognitive load theory, 

narrative, player positioning and choice could be applicable to games, we might be able to find an 

ideal way to create instructional design for a game. The document will focus more on how the 

elements could be applicable to games meant for entertainment rather than games meant for 

educational purposes but could most likely also be applicable for that purpose. 

 

Cognitive Load Theory 

Cognitive Load Theory (CLT) explores how the knowledge of human cognition and the interaction 

between information structures can be used to make instructional design more efficient. Jeroen J. G. 

van Merriënboer and John Sweller1 said this about Cognitive Load Theory, “Aiding the accumulation 

of usable rather than random knowledge in long-term memory means that information need not be 

freely discovered by learners but rather be conveyed in a manner that reduces unnecessary working 

memory load”. This quote sums up why cognitive load theory is useful in instructional design. The 

theory is based mostly around the relation between working memory and the long-term memory of 

a human being. Working memory can store a limited amount of elements for only a short period of 

time when exposed to novel information, but when working memory has to retrieve information 

from the long-term memory it seems to know no limitations2. This is because long-term memory 

contains cognitive, structured schemata that essentially combine smaller ideas into more complex 

ideas which are considered as one element and  are not heavy for the working memory in 

comparison to novel elements. So when a person is dealing with a lot of new information for which 

there is no schemata available, the working memory will show limitations. This is because as the 

amount of new elements grows linearly, the amount of possible combinations grows exponentially 

leaving too much information to simultaneously process. The amount of connections or interactions 

between different elements can be classified as element interactivity. If something has a high 

element interactivity, it is difficult to understand and needs a schemata. Once a schemata has been 

formed and repeated frequently, the progress becomes an automated process and the action won’t 

require any working memory. The working memory load may be affected by the intrinsic nature of 

the task (intrinsic cognitive load) and the way that the task is presented (extraneous cognitive load). 

There is also a third form of cognitive load which is germane cognitive load3. Germane cognitive load 

is the amount of working memory that is devoted to form schemata and automation.  

  

                                                           
1
 Jeroen J. G. van Merriënboer,  and John Sweller. (2005). Cognitive Load Theory and Complex Learning: Recent 

Developments and Future Directions. Educational Psychology Review, Vol. 17, No. 2 
 
2
 Ericsson, K. A., and Kintsch, W. (1995). Long-term working memory. Psychol. Rev. 102: 211–245. 

3 
Kirschner, P. A. (ed.). (2002). Cognitive load theory. Learn. Instruct. 12(special issue): 1–154 



Important factors and elements of instructional design within games 

 
 
In an earlier version of CLT research4 it  stated that intrinsic cognitive load could not be altered by 

instruction which is why the research focused mainly on how extraneous cognitive load could be 

altered to reduce the load on working memory. Materials with low element interactivity don’t 

necessarily require a decrease in extraneous cognitive load because there are sufficient cognitive 

resources for learning. However materials that have a high element interactivity could use the 

decrease in extraneous cognitive load in order to free up working memory that could potentially be 

devoted to learning.  

But as research on the subject increases over the years it had become apparent that in some 

situations lowering extraneous cognitive load would not suffice and that new methods should be 

developed to also lower the intrinsic cognitive load. They try to achieve this by giving problem solving 

support.  

One of the methods they tested was by giving the learner a process worksheet that provides 

guidelines, hints and phases the learner had to go through during problem solving5. But the method 

proved that having a process working sheet would only increase cognitive load due to the learners 

having to split their attention which would only increase load on working memory6. It was suggested 

and proven that in some situations studying the worksheet before performing the learning task 

would be a better solution since the learners could subsequently recall the schema from their long-

term memory which would lighten the load on the working memory7. 

Another method they tested was by artificially reducing element interactivity in an early stage and 

thus isolating the elements8. The intrinsic cognitive load would go down since less processes had to 

run simultaneously. Later in the process, should the learner be exposed to the full complexity of the 

elements and their interactions to fully understand the material.  

In other studies it also became apparent that instructional methods that would work on novice 

learners became neutral or negative experiences as their expertise grew, this is called the expertise 

reversal effect9. In order to prevent such an effect from happening, the instructional methods should 

be dependent on the learner’s level of expertise. The instructional method should be assessing the 

learner and adapt itself to the learner’s expertise but this is a difficult thing to achieve. 
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The effect of variability in materials was also tested and seemed to contradict cognitive load theory. 

High variability seemed to increase cognitive load rather than reducing it but would help significantly 

in the creation of schemata10. So the use of variability could be beneficial for the overall learning 

process. If the instructional designer lowers the amount of extraneous cognitive load, it could 

potentially be replaced by germane cognitive load. Unfortunately it is often the case that learners 

cannot fully devote their processing resources to learning. Studies11,12 had proven that preparing the 

learners before the test would improve the example elaboration. 

Game design and Engaged learning 
Game designers incorporate a number of strategies and tactics in order to get players engaged into 
playing their game. Looking at which of these methods could potentially be used in the creation of 
instructional design could prove beneficial. Bowman’s13, Malone’s14 and Provenzo’s15 research looks 
at why games are so engaging. All of them noted the presence of elements such as a clear goal in the 
game, increasing difficulty, immediate feedback, low or no punishment for risk taking and the 
importance of choice. All of these elements according to Jones et al.16 and Schlechty17 are part of 
engaged learning. Even though video games and engaged learning have so much in common there is 
something about games that motivates people into engagement.  
 
Michele D. Dickey18 suggests that the player positioning within the learning environment plays a role. 
Even though it might hold little relevance to the design of some educational material it does 
influence the engagement of the user. For example, the shift from a orthographic view to a first-
person view resulted in moving the player from outside the game space into becoming a part of the 
games pace which made the experience more engaging19. 
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Michele D. Dickey (2005) also suggests that it would be beneficial to integrate narrative in 
instructional design for it provides opportunities for reflection, evaluation, illustration, 
exemplification and inquiry20,21. Besides narrative would be positively influencing comprehension22. 
By mixing gameplay with narrative, game designers are able to enhance the engagement of the 
players. 
 
One of the before mentioned elements of engaged learning is the importance of choice. Choice is an 
important element for the engagement of the player. So by giving the player of a game choices that 
relate to gameplay should increase the amount of engagement. These choices should make the user 
analyze diverse sources of information in order to form and evaluate a strategy. For the design of 
sophisticated game environments it is required that players must think more extensively about their 
choices in order to interact properly. 
 
Conclusion 

In this document we have looked at several factors and elements that should be taken in 

consideration during instructional design. We have seen that cognitive load theory could be used to 

construct methods that conduct information to the player more efficiently. As research progresses 

on this subject it could hold new methods and tools that could help make instructional design more 

efficient in the future. We also compared game design and engaged learning and looked at how 

some game elements would prove to be beneficial for player engagement such as implementation of 

narrative and choice. Still, the information provided in this document only touches a small part of the 

elements and factors that should be taken in consideration during instructional design in games and 

more research should be done. 
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