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What is Drillster? 

Drillster is a new way of learning. It’s technology, science, data, and a smart algorithm all wrapped up 
into one single application.  Drillster is question-based, adaptive and can even predict your future 
proficiency level. It is 40% faster and 10% more effective! Together we prevent important knowledge 
from fading. It helps you develop, maintain and truly retain knowledge and skills for the long term in a 
way that is both fast and smart. Track your knowledge level the whole year round.  

 

“Drillster learns with you, from you and for you!” 

 

The science behind effective learning 

Backed up by various scientific studies and research, the Drillster algorithm significantly improves 
return on learning.  

This white paper explains the learning theory behind Drillster. Research by an Educational Sciences 
student at Utrecht University (2013) showed that learning with Drillster boosts test results by 10%, 
while reducing study time by 40%. This white paper shows how learning based on the Drillster 
algorithm leads to better learning results. 
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Effective learning 

Reading and rereading text and repeated viewing of instructional videos or e-learning modules are 
currently by far the most popular forms of learning. They are, however, also the least effective forms of 
learning.  

Actively engaging with the material, such as by answering questions about it, is a far more effective 
way of learning. Learning is particularly effective when it requires effort to retrieve learned 
information from memory to answer questions.  

 

“ It’s assessment-based and adaptive learning that shows future 

proficiency”  

 

Drillster uses question-based learning techniques to measure: 

● what material you already master 

● what material you do not not yet master  

● which questions or you answered correctly or incorrectly 

● when you last answered specific questions 

● your current level 

 

The sequence and frequency of the questions are adapted to the needs of each individual learner 
(adaptive learning). Elements of the material where the learner's proficiency level is low, will be 
repeated more frequently than elements where the learner’s proficiency level is higher.  

Drillster repeats material at intervals in a process that is called spaced repetition. Leaving time 
between repetitions allows the forgetting process to set in for a specific element of the material. Once 
the forgetting process has started, it will take greater effort from the learner to retrieve information 
from their memory. This “effort” is precisely what leads to deeper and longer-lasting learning.    
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The Forgetting Curve - Ebbinghaus 

The workings of the human brain have been the subject of many a scientific study. In 1885, one such 
study by Hermann Ebbinghaus (German psychologist) discovered “the forgetting curve”.  

When you read a textbook, listen to a lecturer/teacher, watch a video or e-learning presentation, but 
do nothing with what you have read, heard, or seen, the knowledge you acquired will fade quickly. 
Within a week of ending a learning process, you will have forgotten 80 to 90 percent of the material. 
Most of it is forgotten immediately after you stop studying the material. After that point, the forgetting 
curve levels out.  

 

“How frustrating it is that the result of our learning effort is 

fading so quickly!” 

 

The data Drillster collects throughout the learning process is used to estimate how and when 
knowledge will start to fade. This estimation is made for each learner individually and for each 
learning unit. Predictive analytics are used to obtain a representative depiction of how knowledge 
fades when it is not maintained. Historical data is used to make an extrapolation to the decline of 
knowledge when it is not maintained.  

This is how Drillster makes historical, current, and future knowledge explicit. Knowledge becomes 
explicit for when a learner needs it for their studies, work, hobbies, or sports.  

 

Spaced Repetition - Leitner 

In the early 1970s, German science journalist Sebastian Leitner was the first to develop a way to apply 
the theory of repeating learned material at increasing intervals. This is referred to as spaced 
repetition.  

Leitner developed the “hand computer”, a system of flashcards where correctly answered cards are 
repeated less often than incorrectly answered ones. When you are being tested on your knowledge of 
a specific study topic, give an incorrect answer, and are immediately asked the same question again, 
you will find it very easy to get it right the second time.  

However, if some time has passed between the first time the question is presented and the second, 
the forgetting process will have set in. The longer the interval, the greater the forgetting. It will then 

 

 
Learning with you   3 

 



 

take more effort to retrieve the learned material from your memory. And it is this effort that makes the 
learning deeper and longer lasting.   

 

“The harder your brain has to work to retrieve information the 

more durable and deeper the learning effect is.” 

 

The Drillster algorithm delivers spaced repetition. Although questions may be repeated during a single 
session, intervals of one or several days are preferred. This is because sleep also helps anchor 
knowledge.  

Setting learning targets (different time limits) for drills will trigger regular notification of the learner. 
Whenever a notification indicates that a certain drill needs to be repeated, the learner is taken back to 
that drill for effective interval learning. The adaptive algorithm also makes sure that specific parts of 
the material that the learner has not yet mastered completely are repeated. This way, the learner 
learns more in less time.   

 

 

 

The Forgetting Curve - Ebbinghaus 

The workings of the human brain have been the subject of many a scientific study. In 1885, one such 
study by Hermann Ebbinghaus (German psychologist) discovered “the forgetting curve”.  

When you read a textbook, or listen to a lecturer/teacher, watch a video or e-learning presentation, 
but do nothing with what you have read, heard, or seen, the knowledge you acquired will fade quickly. 
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Within a week of ending a learning process, you will have forgotten 80 to 90 percent of the material. 
Most of it is forgotten immediately after you stop studying the material. After that point, the forgetting 
curve levels out.  

The data Drillster collects throughout the learning process is used to estimate how and when 
knowledge will start to fade. This estimation is made for each learner individually and for each 
learning unit. Predictive analytics are used to obtain a representative depiction of how knowledge 
fades when it is not maintained. Historical data is used to make an extrapolation to the decline of 
knowledge when it is not maintained.  

This is how Drillster makes historical, current, and future knowledge explicit. Knowledge becomes 
explicit for when a learner needs it for their studies, work, hobby, or sport. 

 

Spaced Repetition - Leitner 

In the early 1970s, German science journalist Sebastian Leitner was the first to develop a way to apply 
the theory of repeating learned material at increasing intervals. This is referred to as spaced 
repetition.  

Leitner developed the “hand computer”, a system of flashcards where correctly answered cards are 
repeated less often than incorrectly answered ones. When you are being tested on your knowledge of 
a specific study topic, give an incorrect answer, and are immediately asked the same question again, 
you will find it very easy to get it right the second time.  

However, if some time has passed between the first time the question is presented and the second, 
the forgetting process will have set in. The longer the interval, the greater the forgetting. It will then 
take more effort to retrieve the learned material from your memory. And it is this effort that makes the 
learning deeper and longer lasting.  

The Drillster algorithm delivers spaced repetition. Although questions may be repeated during a single 
session, intervals of one or several days are preferred. This is because sleep also helps anchor 
knowledge.  

Setting learning targets (different time limits) for drills will trigger regular notification of the learner. 
Whenever a notification indicates that a certain drill needs to be repeated, the learner is taken back to 
that drill for effective interval learning. The adaptive algorithm also makes sure that specific parts of 
the material that the learner has not yet mastered completely are repeated. This way, the learner 
learns more in less time.   
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The Power of Repetition 

Forgetting of learned material can be prevented through repetition of the material, because repetition 
breeds retention. Repetition leads to structural and chemical changes in neural networks; synapses 
are reinforced, signals are transmitted quicker. 

When spreading repetition out over time, the learning effect will be greater than when you repeat the 
exact same material immediately after an error (cramming). Giving immediate corrective and 
motivational feedback will also boost learning.  

 

 

 

The Drillster algorithm ensures smart repetition. Incorrectly answered questions are repeated more 
often than correctly answered ones. Specific drills that were learned longer ago are also more likely to 
be repeated. The sequence and frequency of repetition depends on the individual learner’s answers 
(personalized learning).  

This mechanism of smart repetition ensures that study topics that the learner has not yet adequately 
mastered are automatically repeated (at intervals). As a result, you will learn more in less time, and 
you will retain the material for longer. 
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Interleaving  

Leitner provided scientific proof that learning is absorbed faster and retained longer when the 
material is learned in bite-size chunks. When someone has to learn one hundred expressions in 
Spanish, for example, the best way to go is to split them up into groups of ten.  

When revising various study topics of a course, learning will be more effective when you alternate 
between the different topics. So instead of revising three “ethics” lessons in a row, learning will be 
more effective when you break up this sequence and insert a lesson on “time management”. This will 
trigger the effects of spaced repetition, where the intervals between learning and repeating produce 
better knowledge anchoring. 

Drillster splits the learning material up into bite-size units, which we refer to as “drills”. A drill is a 
collection of questions, exercises, scenarios, and/or dilemmas about the same topic and with the 
same level of difficulty.  

Given that these are offered as stand-alone drills, it is easy to alternate them. The various drills can 
subsequently be done one after the other. As soon as the learner has done all the drills, the algorithm 
will calculate the learner's weighted command of the total material, while its adaptivity will ensure 
repetition of drills where the learner’s proficiency level is insufficient or where the learner has not 
retained the material.   
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Anywhere learning 

Apart from developing the “hand computer”, Leitner also discovered that people absorb more when 
studying the material at different physical locations. 

Scientific research has shown that this is because our brains use background noises (such as the 
ticking of a clock) to associate a known element (such as a question or a sum) with an unknown 
element (the answer to the question or the product of the sum).  

As soon as the ticking clock is not there, our brain ceases to automatically associate the known 
element with the unknown element. This triggers a blackout sensation, as we desperately try to recall 
previously learned information. 

Anywhere and anytime learning and smart repetition of learning material over time is what in 
scientific circles has come to be known as the “Leitner System”.  
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Drillster offers an open infrastructure that lets learners start, conclude, and repeat drills at any time. 
Learners can use Drillster as an online application or as a mobile app for iOS and Android. And the 
drills are easy to integrate into learning management systems or learning portals.  

Learners can launch drills in random order, at any time, and on different devices. Anywhere and 
anytime learning is easy to do and leads to stronger knowledge anchoring.  

 

“ It’s really convenient that I can brush-up while I’m commuting 

or in a lunch break in the park”  

 

Retention 

Spaced repetition ensures more efficient and long-term memorization. But when is the right moment 
to repeat material?  

In the early 1960s, Paul Pimsleur (an applied linguistics scholar) found that repetition is most effective 
when there is still at least a 60% chance of recall of the material. As soon as the chance of correct 
retention of previously learned material has dropped below 60%, memorizing the material will take 
the same time and effort as the first time it was learned.  

 

“I never have to worry about my proficiency level, I have insight 

into my own knowledge levels and If it’s time to brush up I’m 

notified in time.” 

 

By setting learning targets (a limited time target), the learner can have Drillster send notifications 
whenever their recall capacity of a certain topic is about to drop below 60%. Drillster can send such 
notifications by email, in the app, and/or through your organization's learning portal (push 
notification API). 
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Competencies 

Competencies are developed by continuously acquiring and applying knowledge, skills, and behavior. 
Competencies are anchored through a combination of (physically) practicing knowledge, behavior, or a 
skill, reflection, and mental practice. Question-based learning lends itself perfectly to mental practice 
and reflection.   

Mental practice is when a learner is put into hypothetical situations, such as in a digital exercise, 
where they have to make a decision on how to act. Going through certain processes in their head will 
make an active contribution to acquiring the skill involved.  

Mentally practicing to solve a specific problem in a scenario will familiarize the brain with the 
situation and the solution offered. This is when learning happens.  

After learning in a digital exercise what to do in the event of a fire, the brain will recall this learning 
and know immediately what to when faced with an actual fire. The learner’s memory will be triggered 
without them realizing if, prompting them to start solving the problem, which in this particular case is 
to fight the fire. In psychology, this phenomenon is known as “priming”.  

Scenarios, dilemmas, and/or case studies can also be used in question-based learning. Instead of 
literal memorization of information, the learner is required to apply the information to actual, likely 
unfamiliar situations.  
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“The video explanations and question, mostly made by 

colleagues, make the learning experience fun and very 

recognisable and applicable.”  

 

Whenever a learner fails to select the right answer when going through a certain scenario, Drillster will 
present similar scenarios. The brain will recognize the situations and start associating them with 
previously learned solutions. This will ultimately lead to an intuitive response when the brain 
recognizes such situations in real life. Drillster is therefore also an effective tool to learn skills and 
behavior.  
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Conclusion 

In 2013, an Educational Sciences student at Utrecht University conducted research into the 
effectiveness of learning with Drillster. His research showed that learning with Drillster results in a 
10% rise in test results, while cutting study time by 40%. The difference with respect to traditional 
book-based learning turned out to be significant.  

When learning with Drillster, you learn faster and remember more, because: 

● Drillster uses question-based learning techniques: users have to make an effort to answer 
questions and this effort is precisely what leads to deeper and longer-lasting learning. 

● Drillster applies spaced repetition: questions are repeated at increasing intervals. This allows 
the forgetting curve to set in, forcing the learner to dig deeper to retrieve learned material 
from memory, and that element of effort is precisely what deepens the learning and aids 
retention.  

● Drillster gives instant feedback after the learner has answered a question. The faster feedback 
is given after an (incorrect) answer, the deeper the learning. 

● Drillster provides smart repetition of learning material that automatically zooms in on those 
parts of the material where the learner’s proficiency level is still insufficient. Repetition of 
learning material leads to better anchoring and retention. 

● Notifications help learners study in short regular bursts, which has proven to be more effective 
than studying for hours on end.  

● The Drillster mobile apps facilitate anytime and anywhere learning, reducing the influence of 
background noises on memorization of material.  

 

Want to find out more about the scientific underpinnings of Drillster? Interested to see how Drillster 
can impact on your studies or training? Get in touch with us at info@drillster.com.    
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Drillster, learning with you 

 

Drillster BV 
Rijnzathe 16 
NL-3454 PV De Meern  
Nederland 
+31 88 375 0500 
info@drillster.com 
www.drillster.com 
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