
 

Stealth Assessment: A Systematic Review of the Literature  

Abstract: Stealth assessment is embedded within technology-rich environments, like games, to 

measure and support learning. In this paper, following our review of a range of stealth-

assessment studies, we discuss how stealth assessment is being used and where it may be 

headed. We identified 93 relevant studies consisting of 41 journal articles, 27 conference papers, 

14 book chapters, 10 dissertations, and 1 book. These studies included participants ranging from 

third grade students to adults. We briefly discuss our findings in this paper. 

Introduction 
Stealth assessment (Shute, 2011) uses methods and technologies to collect and analyze learners’ interaction data 

and make real-time inferences of learning based on the data. Digital learning environments employing stealth 

assessment can help researchers to accurately assess learners’ competencies, and  adapt the learning environment 

to fit learners’ needs (Shute & Rahimi, 2017). Such adaptivity is closely linked to learning, engagement, and 

motivation theories (e.g., Csikszentmihalyi, 1990; Deci & Ryan, 2012; Vygotsky, 1978). The backbone of stealth 

assessment is evidence-centered design (ECD; Mislevy et al., 2003) which provides the requisite models for the 

system. There are four  core models (see Figure 1). First, the Competency Model (CM) defines the set of 

knowledge and skills of interest, along with their sub-facets (unobservables) and their relationships to each other. 

When defining the competency model, researchers respond to the question of what to assess. Second, the Evidence 

Model (EM) identifies appropriate indicators (observables) in the game that provide evidence for the CM variables 

via statistical linkages (i.e., the statistical model). When defining the EM, researchers answer the question of how 

to assess. Third, the Task Model (TM) involves the creation of various task types that can elicit the evidence 

needed for the evidence model. One can think of a TM as a template from which a game developer can instantiate 

as many instances as needed. Finally, the Assembly Model (AM) allows researchers to arrange various tasks 

together with various difficulty levels, sufficient per competency, to be delivered to the learners. Moreover, the 

AM includes rules for adaptivity, personalization of the learning supports and other features of the game 

environment. Researchers respond to the question of how much to assess by defining the AM.  

 

Figure 1 

The four core ECD models used in the design and implementation of stealth assessments. 

 
After more than a decade of research using this method to assess and support various competencies, 

across different learners and in various settings, in this in-progress study, reviewed how stealth assessment is 

being used and where it may be headed.  We address the following research questions:  

(1) What are the publication trends and contexts of research that use stealth assessment?   

(2) What is the purpose of the stealth assessment research? 

(3) What types of validity are more common in stealth assessment studies?  

Method  

To address the research questions, we conducted a systematic review using the updated PRISMA (Page et al., 

2021) method. To provide comprehensive coverage of the literature, two search phases were conducted: database 

and reference search. In the database search, the following search string was created: “stealth assessment” OR 

“game-based assessment” OR “embedded assessment” OR “evidence-based assessment” OR “computer-based 



 

assessment for learning” OR “evidence-centered design” AND (“game” OR “online-learning” OR virtual reality”) 

OR “stealth assessment” AND (“game” OR “online-learning” OR virtual reality”). We searched through the 

following databases: Web of Science, Scopus, Emerald, Google Scholar, Taylor & Francis, EBSCOhost, IEEE, 

Elsevier, Springer, and Wiley Online Library.  

The inclusion criteria were as follows: 1) the studies should be published between 2004-2022; 2) the 

language of the publication should be in English; 3) stealth assessment should be the focus of the study; 4) the 

studies should target learning outcomes. Following the PRISMA guidelines, we included 32 studies for review. 

Finally, through hand searching within various papers’ references and conducting additional targeted search (e.g., 

identifying studies from scholars who we knew were employing stealth assessment methods), we included an 

additional 61 studies for review, reaching our total number of studies to 93 (see Figure 2). 

To extract the data, we created a spreadsheet to collect and summarize focal  features per study. At this 

stage, we entered the information of each included paper in separate columns (e.g.,, title, manuscript type, field 

of study, name of the game, statistical modeling approach, target audience, sample, etc.). In this study, both 

qualitative and quantitative analyses were used. First, the basic features of our dataset provided a descriptive 

analysis of the papers. Second, a content analysis method was conducted to obtain an in-depth understanding of 

each included study to examine our research questions. Two researchers independently extracted the data from 

each study and met to resolve their disagreements in an iterative process. 

Figure 2 

PRISMA flow diagram detailing the steps in the identification and screening of sources. 

 

Results 
Addressing RQ1 (i.e., the publication trends of stealth assessment), we identified 93 studies (41 journal articles; 

27 conference papers; 14 book chapters; 10 dissertations; 1 book). These studies included participants ranging 

from third grade students to adults. The competencies that were assessed in those studies (see a sample of 

studies in Table 1) included: (a) hard-to-measure competencies such as creativity, persistence, problem solving, 

computational thinking, risk taking, safety and emergency readiness; and (b) content knowledge and skill 

acquisition, such as mathematics, physics, genetics, geometry, reading and writing, and ratio and proportional 

reasoning. The studies included in this review came from various fields of study including computer science, 

educational technology, learning sciences, bioengineering, and applied mathematics. Moreover, 81 studies used 

or designed a game, while 11 studies used a simulation or an immersive learning environment to assess their 

competency of interest. Regarding RQ2 (i.e., the purpose of stealth assessments in each study), so far, we were 

able to categorize 60 studies into three categories: (a) validational studies (n = 42); (b) studies that used the 

stealth assessment estimates for purposes of providing adaptivity or feedback to students (n = 4); and studies 



 

that only discussed the design phase of a stealth assessment (n = 14).  This result suggests that most of the 

current stealth assessment  studies are validational. Finally, regarding RQ3 (i.e., the type of validity approaches 

in stealth assessment studies), from the 60 studies that we coded, most of the studies (n = 24) used a convergent 

validity approach (i.e., correlational analysis between the stealth assessment estimates and the external 

measures); 18 studies used other types of validation methods (i.e., predicting the posttest and classifying 

accuracy). The remaining studies did not specify any validational measures.   

 

Table 1 

Selected sample of the 93 studies that used stealth assessment. 

First Author Year Field Game/LE Competency EL N Use 

DeRosier, M. E. 2012 Health Zoo U Social Skills 3rd & 4th g 187 V 

Shute, V. J. 2013 ET / LS PP Physics 8th & 9th g 154 V 

DiCerbo, K. E. 2014 ET / LS Poptropica Persistence 6 to 14 y 892 V 

Snow, E., L. 2015 ET / LS iSTART-2 Students’ Agency College 70 V 

Kiili, K. 2016 ET / LS Semideus Fraction 6th g 51 V 

Shute, V. J. 2016 ET / LS Use Your Brainz Problem solving 7th g 47 V 

Snow, E., L. 2016 ET / LS iSTART-2 Self-explanation  H 40 V 

Antoniou, P. E. 2017 Health Serious talk Tech acceptance Adults 21 V 

Akram, B. 2018 CS/AI ENGAGE Problem solving M 244 V 

Georgiadis, K. 2019 ET / LS abcdeSIM Medical Caring Adults 267 V 

de-Juan-Ripoll, C. 2020 BE Spheres & Shield Risk Taking Adults 38 V 

Shute, V. J. 2020 ET / LS PP Physics 9th to 11th g 263 V 

Chen, F. 2020 ET / LS Raging Skie Weather Phenomena 5th g 460 V 

Henderson, N. 2020 CS/AI Geniventure Genetics M & H 462 V 

Shute, V. J. 2021 ET / LS PP Creativity 9th & 8th g 167 V 

Gupta, A. 2021 CS / AI Crystal Island Microbiology M 119 V 

Note. EL = Educational Level; ET = Educational Technology, LS = Learning Sciences, CS = Computer 

Sciences, AI = Artificial Intelligence, AM = Applied Mathematics, AS = Applied Sciences, BE = 

Bioengineering, PP = Physics Playground (Shute et al, 2019), PS = Problem Solving, CA = Cyberbullying 

Awareness, E = Elementary School, M = Middle School, H = High School, V = Validation, and D = Design. 

Discussion & Conclusion 
In this systematic review, we included 93 studies that have used stealth assessment to assess a competency within 

a digital environment, typically a game. Our findings indicate that studies that have used a stealth assessment 

methodology focused on a diverse set of competencies, included a range of target audiences, and came from 

multiple fields of studies. This finding shows that this methodology has been adopted and adapted by researchers 

in multiple contexts to assess and, in some cases, support learning. Although some studies included uses of the 

stealth assessment estimates in real time (e.g., for adaptation or providing personalized feedback to the learners), 

most of the studies are still at the validation stage where they describe the design of a stealth assessment for a 

particular competency using a validational approach (e.g., convergent validity) to indicate the accuracy of their 

assessment. After more than a decade of work in this area, it seems that stealth assessment can move to a new 

phase which is using the stealth assessment estimates to enhance learning (e.g., by adaptivity or personal feedback 

and support). Finally, our results indicate that most of the studies used a game as the vehicle in which to embed 

their stealth assessment. However, eleven studies used other learning environments. Despite the common 

understanding about stealth assessment, it is not only bound to games. We hope to see more studies that use this 

methodology in advanced, technology-rich learning environments in the future. As indicated earlier, this is an in-



 

progress project, and we will have a more complete dataset by the time of the conference with the aim to report 

findings on additional research questions (e.g., related to misconceptions about stealth assessment, innovations to 

optimize the methodology), and we will provide a meta-analysis of the convergent validity correlations reported 

across studies. 
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