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ABSTRACT 

 

The PERvasive Learning System (PERLS) is a mobile microlearning platform designed for learning anytime and 

anywhere, taking advantage of planned and unplanned time during a learner’s daily schedule to enhance and 

reinforce learning. It is a government-owned platform created by Float for the Advanced Distributed Learning 

(ADL) Initiative with advice and independent evaluation provided by the Arizona State University (ASU) ADL 

Partnership Laboratory. This mobile and web-based application uses advanced algorithms to provide tailored 

learning recommendations to personnel based on their characteristics, learning history, training requirements, and 

context. The system’s recommendation tool provides the learner with different forms of content, e.g., reading 

content, videos, flash cards, knowledge checks, and more. While the learner chooses how to navigate through the 

material, the PERLS platform adapts to the learner’s preferences and level of effort. The backend software allows 

authors to create, attach, curate, and tag these materials, creating a pool of content to be served to the learner. This 

allows for distributed, self-regulated, context-aware, personalized learning. An empirical evaluation of PERLS was 

conducted within authentic training settings, using assessments from soldiers that used PERLS during their class and 

those only taking a standard class. Soldiers taking classes from The Sabalauski Air Assault School (TSAAS) at Fort 

Campbell, Kentucky, were recruited. Overall, the perceptions of the system’s effectiveness and its measured 

effectiveness were positive. PERLS, with its robust authoring system and algorithms based on learning science 

techniques, has strong potential for impacting military learning.  
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IMPROVING TRAINING WITH PERLS 

A successful military needs to have high-quality and effective training. However, substantial resources are required 

to maintain this. For example, an assessment of recruit motivation and strength found that $36,000 is spent per 

soldier to get them to their first operational assignment, according to U.S. Army Training and Doctrine Command 

(Niebuhr et al., 2013). However, these costs increase as rapid technological advances require retraining (Craig & 

Schroeder, 2020). These costs can be reduced through the use of new learning technologies and systems. These can 

reduce costs by one-third, and they can also either reduce the time to achieve instructional objectives by one-third or 

increase achievement (holding time constant) by one-third (Foster & Fletcher, 2002). However, a drawback to these 

systems has been the expense of their initial creation, and the expertise needed to support and create new 

education/training content. This paper investigates the effectiveness of new learning technology: the PERvasive 

Learning System (PERLS). PERLS is: 1) a learning technology based on state-of-the-art learning theory, 2) created 

and owned by the US government as an open-source technology that is free to use, and 3) easy to use with an 

authoring interface that allows instructors to create content which soldiers can receive either on mobile devices or 

via desktop browsers.  

 

PERLS and PERLS development 

PERLS is a mobile microlearning platform designed for learning anytime and anywhere, taking advantage of 

planned and unplanned time during a learner’s daily schedule to enhance and reinforce learning. It is a government-

owned platform that uses advanced algorithms to provide tailored learning recommendations to personnel based on 

their characteristics, learning history, training requirements, and context. PERLS allows distributed, self-regulated, 

context-aware, personalized learning. 

 

PERLS has advanced from an R&D prototype on IOS without an authoring system (Freed et al., 2017) to a robust 

multi-platform system capable of supporting learning and training organizations across the DoD learning ecosystem. 

The current PERLS system has expanded and matured to reliably work on desktop browsers as well as mobile-based 

applications for Android and IOS that work on both phones and tablets. The system has been independently user-

tested with both formative expert evaluations and summative user-based testing to ensure the system works as 

intended and is ready for transition into learning ecosystems. This has resulted in a learning technology system that 

is mobile, content-agnostic, stable and scalable, empirically validated, technically documented, and designed for 

transition to sustainment (Craig et al., 2022). 

 

Microlearning 

Microlearning is a learning approach based on small learning units and short‐term, focused activities (Hug, Lindner, 

& Bruck, 2006; Lindner, 2007). They are normally less than five minutes in length (Jahnke et al., 2020). Mobile-

based microlearning is a recommended method for supporting modern learning ecosystems (Craig & Schroeder, 

2020). Mobile learning has also been shown to improve student participation, achievement, and learning (Nikou & 

Economides, 2018; Suartama, Setyosari, & Ulfa, 2019).  

 

Self-Regulated Learning 

Self-regulated learning (SRL) theory decomposes learning processes into recursive phases that are enacted 

strategically and intentionally to improve performance (Alexander, Graham, & Harris, 1998; Panadero, 2017; 

Winne, 2011; Winne & Hadwin, 2008). A task definition phase describes students’ efforts to understand the 

pertinent problems, and available resources. The strategy of SRL is to first establish a goal setting and planning 

phase has students establish objectives and select tools and strategies to meet those objectives. Next, an enactment or 
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engagement phase describes how students implement and choose strategies as well as attempt to perform the task. 

Finally, in an evaluation or adaptation phase, students assess their actions and outcomes and make efforts to revise 

their goals, plans, and strategies.  

 

Contrasted with SRL-guided learning, when students are unguided (i.e., receive minimal strategy instruction or 

supporting scaffolds) within a system, they are typically poor at regulating their own learning (Winne, 2005), they 

overestimate their abilities (Kruger & Dunning, 1999), and content understanding (Glenberg, Wilkinson, & Epstein, 

1982). As a result, students without strong SRL strategies need additional scaffolds to guide them through the 

process. Without guidance, the student may flounder (Kirschner, Sweller, & Clark, 2006). 

 

Existing studies have considered the role and assessment of metacognitive monitoring and regulation in learning 

from multimedia, hypermedia, and educational technology (e.g., Azevedo, Johnson, Chauncey & Burkett, 2010). 

Such studies consistently link self-regulatory strategies to improved learning and performance when studying in 

distributed multimedia environments. Moreover, these studies demonstrate how self-regulation strategies can be 

taught or encouraged through various scaffolds (e.g., Azevedo & Cromley, 2004), and have demonstrated 

interactions between self-regulation and cognitive factors (e.g., prior knowledge; Taub, Azevedo, Bouchet, & 

Khosravifar, 2014) and motivational factors (e.g., achievement goals; Duffy & Azevedo, 2015). 

 

Learning Strategy in PERLS 

PERLS integrated mobile microlearning and SRL into one application. The system supports SRL at a macro level in 

such that planning is supported through goal setting and topic selection, there are search and discover (drill-down 

topics) features, and a recommendation engine to support research identification. PERLS’ search feature includes a 

global search for content, and its discover feature leverages a recommendation engine. Enacting is supported by 

PERLS content cards (e.g., article cards, flip cards, and tip cards). The system supports reflecting exercises with the 

recommendation system using quiz cards and flip cards after content has been learned for reinforcement. 

Microlearning is enacting at a microlevel of the content created by the system supported by article cards and quiz 

cards. These allow for micro-content of small, chunked courses to be created and mapped to quiz cards to give 

instant feedback (Craig & Schroeder, 2020; Jahnke et al., 2020). 

 

Research questions 

The PERLS system has a strong theoretical foundation and potential for impact. However, it is important to implement 

it within active classes to determine the impact. This paper reports part of our evaluation. We are reporting on three 

specific research questions: 

• Were students and instructors able to use PERLS successfully within a course? 

• Were instructors able to perceive a difference from the use of PERLS compared to traditional instruction?  

• Was there evidence of impact on course completion rates? 

 

METHODS 

A randomized control trial was implemented to evaluate the usage and impact of PERLS within a live classroom 

setting. Participants were recruited among soldiers taking four classes at TSAAS. The training comprises three 

phases, each consisting of a three-day period. Phase one is lecture-based and introduces soldiers to the basics of air 

assault. Phase two provides training on rigging cargo loads for rotary-wing aircraft. Phase three includes 

predominantly physical training with hands-on application of learned material in phase one and phase two. The 

PERLS evaluation project focused only on phase one and two.  

 

At the start of each class, the research team recruited learners in the class, collected their consent, identified pretest 

data, and applied the preset randomization scheme to place participants into conditions (Control or PERLS). Soldiers 

in the Control condition received their TSAAS course as normal with some additional training on resilience and an 

overview of self-regulation. Soldiers assigned to the PERLS condition were given a link and instructions on how to 

access the PERLS system in addition to receiving their standard TSAAS course. All participants were contacted via 

email at the end of Phase 1 and Phase 2 to complete posttest measures. The data from this paper is part of the data 

collected from the larger study.  
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Articles Interaction cards: Flash and quiz cards Tip cards 

 
Figure 1. Screenshots of the types of PERLS materials. Articles are core content cards. These cards should follow microlearning and science 

of learning principles and can contain text, images, and video. There are two types of interaction cards. Flashcards provide quick verification 

for known content. Quiz cards are multiple-choice questions and should always target deeper concepts and provide corrective and formative 
feedback. Tip cards serve as metacognitive reminders of key concepts. These cards are presented to the learner after they have reviewed 

relevant article cards. 
 

Participants 

This study recruited 441 soldiers from four classes. A total of sixteen participants were removed from analysis due 

to retaking the course or being assigned to another (5) or for dropping out of the class before any data was collected 

(11). This resulted in 425 soldiers participating in the final study. These soldiers were randomly assigned to either 

the interactive systems condition (PERLS) or the Control condition (classroom + SRL and resilience training). This 

resulted in 215 soldiers assigned to use PERLS and 210 soldiers assigned to the classroom control. However, there 

were treatment adherence issues in the study with soldiers not complying with their assigned conditions. Thirty-four 

soldiers assigned to the Control condition signed up for PERLS accounts (it should be noted that only eighteen of 

the 34 used PERLS). Additionally, of the 215 soldiers assigned to the PERLS condition, only 87 used PERLS 

during the study with 128 never opening PERLS.  

 

Independent T-Test results confirmed that the Treatment and Control group had similar demographics. There were 

no statistically significant differences between the groups on: rank, education, or experience in the military. Further, 

there were no differences on participants’ perceptions of the usefulness or familiarity with traditional formal 

instructional methods or informal instructional methods. The researchers concluded that these randomly assigned 

groups were comparable. 

 

Because of this treatment adherence effect in the data, conditions based on treatment dosage would be more 

appropriate for answering the research questions. This resulted in 320 soldiers that did not use PERLS and 105 that 

used PERLS. Additional treatment adherence problems occurred during posttest with many participants not 

completing the out-of-class posttest measures. Only 25 participants completed both pretest and posttest measures to 

be included in these analyses.  

 

Materials / Content 

PERLS - Interactive system condition. For the interactive system condition, participants interacted with PERLS as 

an add-on to their air assault training. The PERLS content covered the material from Phase 1 and 2 of the course 

material. The content was created by the ASU team using TSAAS class PowerPoint charts, instructor guidance 
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packets for each topic, and the course handbook. All content was vetted by ADL Initiative instructional designers 

and TSAAS instructors from Fort Campbell. 

 

Content design. The content was created to use all aspects of PERLS, including article cards, flashcards, tip cards, 

two 100-item self-assessment tests, and the TSAAS handbook divided up into subsections. All content in PERLS 

was created based on TSAAS content that was also available to students only taking the class. So, this condition was 

informationally equivalent to the classroom condition. PERLS content was created following best practices based on 

the science of learning recommendations (Craig & Schroeder, 2020). Examples of these include using deep-level 

multiple-choice questions with immediate feedback, reinforcement learning with flashcards, as well as articles that 

have visual organizers and links to provide contiguity for learning and short amounts of bite-sized information 

(Craig et al., 2020; Jahnke et al., 2020). 

 

Classroom only condition. For the classroom-only condition, participants took their class as normal. However, they 

were also given additional training on resilience and self-regulation during learning. This content was identical to 

the content provided to students within the PERLS condition. However, it was provided as a supplemental online 

document. All interaction within this condition was between the participant and human instructors. 

 

Soldier course completion 

The completion rate was measured as a student that started the class and gave consent to be in the study, and that 

also had completion data for the course as indicated by the schoolhouse. 

 

Focus group data 

Focus groups were conducted with course instructors. There was a one-hour virtual interaction led by the research 

team. During this conversation, participants were asked to discuss their perceptions on twelve questions. The 

questions were asked one at a time with all discussions completed on one question before moving to the next 

question. The questions are provided below. 

 

1. Talk to us about how you engaged in the PERLS system as an instructor?  

• Did you download it? 

• Did you go through any of the articles, tip cards, or other items? 

2. If you attempted to download it, did you do it right away, what challenges did you run into? Were the 

directions/instructions useful? What could be improved in this initial phase? 

3. Did any of your students that did not have the application, ask for it?  Explain. 

4. What were your observations of students using the system? 

• Can you give us some examples of how you saw students studying? 

• Did you see students use it in class? Outside of class? 

5. Have you seen students use other types of supplemental training materials? In comparison, did PERLS 

engage and interest students differently than other systems? Explain. 

6. Describe the program features that either you did not enjoy, or students told you that they did not enjoy 

within the system. What challenges did you encounter? 

7. For those that used PERLS: Talk a little bit about going through the material, what did you like, what was 

helpful?  

8. Did you feel that the system provided students what was needed to adequately learn the material?  

• Did it seem supplemental to what was learned in class? Did it add information to what they were 

learning? 

9. What differences did you notice between students who had access to PERLS versus the students that did 

not have access to PERLS? 

• Tests in each phase 

• Hands-on training 

• Late man attendance  

• Questions for instructors 

10. Do you have recommendations for improving the system? 

11. Do you feel that students gained confidence applying the knowledge that they learned? For example, in the 

hands-on portion, did they discuss anything in PERLS that assisted them? How did this differ from the in-

class training provided? 
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12. Is there anything we did not ask that you want us to know about? 

 

Procedure 

Soldiers were recruited using a short in-person presentation within classrooms. Each soldier was given a research 

packet that included a consent form, initial instructions, pretest information (not used for this publication; see Craig 

et al., 2022), and an instruction page on the next steps depending on their condition. Soldiers in the PERLS 

conditions were given instructions on downloading and creating an account in PERLS. Soldiers in the Control 

condition received a link that gave them two PowerPoint files on Self-Regulated Learning and Resiliency. It was up 

to participants to follow the links and instructions provided. Participants were contacted by the research team via 

email the day before Phase 1 and the day before Phase two assessment. Instructors provided class performance data 

after the class was over. Focus groups and interviews were performed one to two weeks after the class was 

completed. 

 

RESULTS 

Qualitative Data on Student User Perceptions of PERLS  

All participants in the treatment group were recruited to participate in focus group interviews to provide details on 

their usage of PERLS. Only three participants responded to the request and only one attended the focus group 

interview. Therefore, it is important to review this as a case study on one person’s use, perceptions, and experiences 

with PERLS.  

 

One interview was conducted with a PERLS user in the experimental group who provided insights on accessing 

PERLS, navigation within PERLS, and how PERLS assisted their learning. The interview participant reported the 

PERLS access instructions could be improved with clearer details on accessing the system. He reported that he was 

eventually able to gain access to PERLS but stayed within the system using a personal device, so he did not have to 

log out. Once in PERLS, the interviewee stated that there were insufficient direct means to navigate content within 

PERLS. The participant noted that finding specific videos, cards, and other review materials was difficult on the 

mobile application, which made reviewing content time intensive and arduous.  

 

Despite the reported difficulties initially accessing PERLS and navigating content within PERLS, the interview 

participant had positive feedback about the system. The interviewee found the test bank on PERLS useful and noted 

that it helped boost his confidence going into the Phase 1 test. The interviewee found the video content on PERLS to 

be one of the most helpful aspects of the system preparing for Phase 2. He explained that having videos available on 

PERLS meant not having to search on YouTube for these materials. He also noted the content on PERLS 

complemented the content from the schoolhouse. Overall, the interviewee would recommend PERLS for TSAAS 

students. Specifically,   

  

 I would absolutely recommend [PERLS] because it definitely allowed me to focus on the exact 

material. … You're focused on ‘okay, this is the exact things they're going to be looking for.’ So 

absolutely helpful and highly recommend it to anybody that’d be going to Air Assault school.  

 

Finally, the interview participant offered recommendations to improve PERLS for the air assault training. These 

recommendations included: (1) having additional videos of hand signals and inspections, (2) including navigation 

tools in PERLS like drop-down menus and sidebar navigation to help mobile application users find the most 

important materials, and (3) reviewing content to ensure alignment between the schoolhouse and PERLS as some 

information seemed to be missing from PERLS.  

 

Qualitative Data on Instructor Perceptions of PERLS for Students 

To gather additional data to supplement participant perceptions, one focus group interview with four TSAAS 

instructors was conducted to gain insights on accessing PERLS, navigation within PERLS, PERLS content, where 

PERLS assisted student learning, and recommendations for improvement to the system.  

  

Instructors mostly agreed that initially logging into the system was not difficult; however, one instructor reported 

additional challenges. The instructor noted that navigation within the system was difficult and that content unrelated 

to Air Assault made it even more complicated to locate important, relevant materials. He noted,  
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The layout of it was really hard to navigate, I feel like. There were a lot of things inside the 

PERLS system that wasn’t related to Air Assault, so it was hard to sift through all of that. I never 

found a real table of contents, where if I knew I wanted to go over the Apache or Combat Assault, 

and I wanted to get there quickly, I couldn’t get to the TIP cards, quizzes, or checks on learning 

and stuff like that.  

 

This instructor said PERLS could be improved by providing a navigation table of contents so users can quickly 

navigate to TIP cards and learning checks. The instructor who used PERLS also noted that in his estimation, about 

20% of the content within PERLS seemed inaccurate or was unclear. Regarding inaccuracies and content clarity he 

said,  

  

Just a couple of students were disgruntled about content. But we dealt with that. We did some 

research out of the handbook out of the narratives, or out of the slideshows, and made sure we 

were right on our end that the content was either accurate or needed it be corrected and 

communicated that. It was about 80% accurate. 20% needed updating or clarification on the 

questioning.  

 

The instructor did not provide specific examples of inaccuracies or what questions within PERLS needed 

clarification. That said, most content on PERLS reinforced content from the schoolhouse and presented it in ways 

that might be useful for students. The instructor said,   

 

The information came from the handbook, so. It kept the same content. But it was just presented 

differently. Maybe if you didn’t pick it up while the instruction was being given, maybe you would 

pick it up during the quizzes and knowledge checks.  

 

Instructors in the focus group observed PERLS as being useful to seasoned personnel but also felt that others could 

benefit from using PERLS. Instructors felt seasoned personnel and officers might have been more likely to opt-in to 

using PERLS due to their focus on excellence and achievement. For example, one instructor noted,   

 

More of the seasoned students opt in. One SSG noticed that those people who decided to 

participate were more seasoned, longer time in the military, or officers were opting in for 

additional help. … They say that Privates don’t feel like they have the time. And they never 

prioritize their studying or their homework. They were never really taught that. … [T]he older, 

more senior, or officers, like, they are striving for excellence. They want to be the honor 

graduates. They want to score high; they want to learn the content. They have way better study 

habits.  

 

When prompted, instructors stated that they observed that PERLS assisted student learning. One instructor 

commented, “The grades went up when they started it, so that’s how the instructors could tell they were maybe 

actually using [PERLS].” Instructors also noted that PERLS was possibly perceived as being a more legitimate, 

vetted study resource than student-created sources like those on Quizlet. At the end of the focus group, one 

instructor added, “If we were able to put the info out there, put a QR code on it and say, ‘it will help you, it’s just 

like a trusted Quizlet,’ which is what it is, like a fancy Quizlet and it is verified by most of us in this room, the 

content and the questions.”  

 

Instructors noted that PERLS could be useful for other heavy written knowledge trainings and recommended it for 

future Air Assault students. Instructors in the focus group noted the utility of PERLS for certain trainings such as 

Pathfinder, Master Gunner, and Jumpmaster.  

 

Like Pathfinder, Master Gunner, maybe even Jumpmaster. Things like that that have a lot of stuff 

you have to read, and study, and regulations that you have to follow. And there is a lot of math 

involved in those courses too. So [PERLS] could definitely help.  

 

Regarding Air Assault, when asked if PERLS helped students, one instructor said, “Our general consensus: Phase 

1, if they use it, they are very confident. They are confident that they are going to pass and that their knowledge is 

good. Phase 2: Definitely not.” A possible related issue to PERLS not helping with Phase 2, however, is that some 
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students had trouble accessing Phase 2 content on PERLS. Despite issues with hands-on information in PERLS, the 

instructors noted that PERLS could still be useful for training with hands-on components such as Fries and Spies 

and Rappel Master. They noted that in these instances PERLS could serve as a knowledge check resource for 

students.  

 

Student Retention 

A one-tailed t-test was conducted on soldiers’ completion rates to determine differences between PERLS usage 

conditions. The variances between groups were not equal, so a corrected model was used to interpret the data. This 

test indicated a significant difference, t (224) = 5.08, p =.001; Cohen’s d =.51. Soldiers that interacted with PERLS 

(M = .18, SD = .39) had significantly higher phase two classroom performance than soldiers that did not interact with 

PERLS (M = .42, SD = 0.49). The means are roughly indicating the proportion of soldiers that did not finish the course 

within the group. This analysis shows that participants that used PERLS dropped the course at half the rate of 

participants that did not use PERLS. 

 

Table 1. 

Means, Standard deviation, N, and standard error for student failure to complete. 

 N Mean Std. Deviation Std. Error Mean 

Classroom 320 .42 .494 .028 

PERLS 105 .18 .387 .038 

 

 

 
Figure 1 Percentage of Class completion rate by condition 

DISCUSSION 

Our evaluation found that PERLS was an effective system that was generally viewed as helpful by users and 

instructors which would recommend reuse within the course. However, it could use additional support features for 

creating accounts and finding materials. For our first research question “Were students and instructors able to use 

PERLS successfully within a course?,” the answer appears to be yes. Our one student interview pointed toward the 

successful use of PERLS during the class. Additionally, instructors did not report any negative impacts, increased 

disruption, or increased instructor burden from the implementation of PERLS. In relation to our second research 

question, instructors’ perceptions of PERLS were that it was a positive addition to the course that could reinforce 
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course content or fill gaps missed during the class. Finally, regarding our third research question on course 

completion, students using PERLS during the class had significantly higher completion rates. So, there is some 

evidence that PERLS could support course completion. 

 

PERLS: Effective implementation and future directions 

While there were efforts made to ensure the system was usable (with initial tests indicating identifying usability 

barriers to be removed during development), the evidence does indicate that the system may need additional 

navigation features. Instructors and student evaluations indicated problems with navigation. Digging deeper into the 

navigation issue, instructors indicated that students had no problem with the material in the first phase of the class 

but had difficulty finding information in the second phase of the course. This could have been caused by the 

recommender system, the primary form of getting content, and not knowing that soldiers had moved between the 

phases of the course. It could be corrected with an extra level of navigation that was more self-directed. However, 

this could have also been caused by an inadvertent misapplication of the microlearning principles (Jahnke et al., 

2020).  

 

During course development, the full course was developed as a standalone unit that consisted of all microlearning 

elements. It could be best to apply the microlearning ideas not just to the content, but to the class. In the current 

case, the two phases of the class could have been created as separate learning instances that soldiers could move 

freely between by selecting the different modules. If further control were needed, these larger phases could be 

divided into modules within the phases to provide optimized targeting of information. This could be completed 

easily within the system by creating different courses within PERLS that users could subscribe to when they were 

ready to learn the content. 

 

Improving classroom completion rates with PERLS 

The study does show that soldiers using the system completed the course at significantly higher rates than those that 

did not use the system. This is a promising preliminary finding. In interpreting this finding, consideration is needed 

of the treatment adherence effect in that many participants assigned to use PERLS did not use it due to unknown 

reasons. This was likely due to the course being short duration (two days with a day of assessment for each phase) 

with a high amount of content and PERLS being only an optional part of the class. While all pretest data indicate 

that the treatment adherence problem was random without any statistical differences between control, PERLS and 

the group with the treatment adherence problems, it is always possible that there was another systematic factor that 

we could not identify. However, this does not seem highly plausible due to the pretest findings. The reliability of the 

current findings is plausible and aligns with the previous research on learning technologies (Foster & Fletcher, 

2002), microlearning systems (Janke et al., 2020; Nikou & Economides, 2018), SRL support systems (Azevedo et 

al., 2010) and other findings with the current PERLS system (Craig et al., 2022), all of which have consistently been 

shown to increase learning. So, while a follow-up with a randomized study would be useful, this effect should be 

reliable. 

 

Conclusions 

Using a mixed-methods approach, the current study has shown positive evidence for the adoption of PERLS into 

military education and training environments. We showed that PERLS could impact soldiers’ completion with a 

system that instructors viewed as minimal impact for the class and were generally positive toward adoption and 

reuse.  There were also several lessons learned from this implementation, including chunking classes into smaller 

topics within PERLS that can be used as the course progresses and providing learners with a longer amount of time 

to use PERLS. Overall PERLS was a positive experience for soldiers taking the class, and instructors indicated that 

it has a positive impact on performance. 
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