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Adaptive Instructional Systems (AISs), or Adaptive Training Systems (ATS), are instructional systems that adapt to 
the needs of the learner in real-time or after a training event has been completed (Landsberg, Van Buskirk, Astwood, 
Mercado, & Aakre, 2011). Research has shown that AIS/ATS can improve training effectiveness (Landsberg, 
Mercado, Van Buskirk, Lineberry, & Steinhauser, 2012; Graesser, Conley, & Olney, 2012; Park & Lee, 2003; 
Dzikovska, Steinhauser, Farrow, Moore, & Campbell, 2014). Thus, the demand for these systems has increased.  
 
However, as the demand for AIS/ATS increases, it is important to ensure the systems are properly evaluated before 
adoption. There are many aspects to consider when evaluating an AIS/ATS. These include evaluations of (a) system 
capabilities, (b) training effectiveness, and (c) transfer of training to on-job performance.  
 
First, it is important to evaluate the capabilities of the AIS/ATS. Campbell (2014) identified three functional attributes 
that make up all AIS/ATSs: Observe, Assess, and Respond. That is, all adaptive systems must observe student behavior 
and performance, assess that performance, and provide a response to the student. The sophistication of each of these 
system features can vary widely. Therefore, in evaluating an adaptive system, it is important to assess the system 
capabilities for each attribute considering the questions posed below: 
 

• Observe (i.e., tracking student behavior and performance) 
o What type of data does the system capture? 

 Completion time? 
 Correctness on questions? 

o At what granularity does it collect data? Overall performance vs. part-task performance vs. skill-
based assessment? 

o How does the system store performance data and how does it generate the data (i.e., what is the 
form of the data output and what data is included in the output)? 

• Assess  
o How does the system assess student performance? 

 Time-based performance assessment? 
 Performance-based assessment?  

• Assessment of correct/incorrect responses or more analysis? 
 Any other type of assessment?  

• e.g., Physiological measures? 
• Respond 

o How does the system respond to student behaviors? 
 How does the system adapt to student inputs and behaviors (Landsberg, Astwood, Van 

Buskirk, Townsend, Steinhauser, & Mercado, 2012)? 
• Micro adaptions 

o Adapts during training and uses on-task performance to drive 
adaptations of feedback, scenario difficulty, etc. 

• Macro adaptions  
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o Adapts based on previous performance (usually on a test or 
assessment) to guide further adaptations (typically in the form of 
additional instructional content) in the areas of performance that fell 
below the desired level of proficiency 

• Aptitude-Treatment Interaction 
o Adapting the instructional techniques or content based on a learner’s 

aptitudes or abilities (e.g. tutoring students by using  different levels of 
instructor involvement, dependent upon the students’ overall SAT 
scores [Shute, Lajoie, & Gluck, 2000]) 

• Two-step Approach 
o Combines the Micro and the Aptitude-Treatment Interaction 

approaches 
o Bases the initial training approach on aptitude, then adapts based on 

on-task performance during training 
 What does the system adapt?  

• Feedback 
o What type of feedback does the system provide? 
o When does the system provide feedback? 

• Difficulty 
o Does the training get easier or harder based on performance? 

• Additional Content or Practice 
o Does the system provide additional content or opportunities to practice 

if the student is struggling?  
o Does the system let the student end early if they master the learning 

objectives? 
 
After evaluating system capabilities, it is important to assess training efficacy. A widely used approach for conducting 
training evaluations is Kirkpatrick’s Four Levels of Training Evaluation Model (Kirkpatrick & Kirkpatrick, 2006). 
The objective of this approach is to evaluate the full business value of training. The Four Levels are described below; 
the ideal training effectiveness evaluation for an AIS/ATS should seek to evaluate all levels. 

• Level 1: Reaction 
o Evaluation of student subjective reactions to the training  
o How much they like or dislike using the system to learn the given content 

• Level 2: Learning 
o Assessment of how well the students learn the instructional content 
o To determine learning gain on the training content, a pretest (i.e., prior to training) and posttest 

(i.e., after training) on the content are usually given.  
 The effect size of the learning gain can be calculated using Cohen’s d ([post-test score 

minus pre-test score] divided by [total questions minus pre-test score]).  
• Level 3: Behavior 

o Evaluation to determine how much of what was learned can be applied on the job.  
o This is a measure of “near-transfer” of learning and should look at how much job 

performance/behaviors changed due to the training. 
• Level 4: Results 

o Assessment of the overall impact the training had on the business or organization.  
o These results should be based on an overall objective that drove the training (e.g., a new training 

for teachers should improve student performance in the classroom).  

Evaluating the system capabilities, learning gains, and transfer of training offers a comprehensive analysis of the 
benefits of a specific AIS/ATS. Potential purchasers of AIS/ATS should also consider the costs of system development 
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and modification (i.e., to update content or the system adaptations) when making decisions on purchasing these types 
of systems. Adaptive systems have the potential to aid in improving performance, decreasing training time, and 
reducing training cost; however, effective evaluation of these intended features is critical to ensure the systems actually 
perform as promised. 
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