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ABSTRACT 

 

In the 1990s TV show, the Magic School Bus, Ms. Frizzle would take her class to impossible places, like the inside 

of a blood vessel or far reaches of the galaxy, with the help of a magic bus. Learning today doesn’t seem quite as 

interesting, engaging, or fun as the animated series. Is it possible for teachers to recreate this experience in their 

classroom? 

 

The technology needed to create an immersive learning experience that nearly replicates that of the magic school 

bus exists today. Tools such as virtual reality, and augmented reality are finally at the consumer level, and can be 

leveraged in classroom environments to teach incredible things. The only barrier to entry is getting someone who 

knows how to drive the bus. 

 

Using instructional design, modern learning theories and extended reality technologies, this paper proposes a 

practical hands-on approach to building a group of teachers, instructors, and educators that are confident in their 

ability to bring immersive experiences to their students. Simply putting the tools in the hands of instructors and 

saying “go” won’t result in a magical experience. Instructors must be taught how best to use these new tools and 

teaching methods to reach their desired learning outcomes. 

 

The Simple Instructional Model, based on andragogy, is a simple four-step process. While this model can be applied 

to a wide variety of topics, it was specifically developed with new technology in mind. The model is rooted in the 

desired learning outcome. From there it feeds into each of the four steps: 1) Motivation, 2) Connection, 3) Medium, 

and 4) Assessment. This model was then utilized and taught to a group of instructors at JBSA-Randolph in 

preparation for instructing new 2.5 pilot training students in devices the instructors had never used before. By 

guiding teachers, instructors and educators through this model using the latest immersive technology – ranging from 

the phone in your pocket to the newest Virtual Reality (VR) headset – we give them the key to the magic school bus 

and teach them how to drive. 
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INTRODUCTION 

 

For decades, learning environments have been pushed to keep up with the rapidly evolving pace of technological 

advancements. More recently, research has focused on the creation of new training tools within immersive learning 

environments (Cook, et al., 2019). It is well known among instructors that experiences surpass lectures in 

engagement when trying to get students to learn. Therefore, schools send students on field trips, and science labs 

provide animals for students to dissect. However, it is impossible to take a field trip to the moon, and there are not 

enough cadavers to study every animal you might want to see. In the 1990s, a children’s television show called The 

Magic School Bus attempted to bridge this gap through inventive storytelling and animation taking a class on wild 

rides around the world while learning about science. While technology to transform a school bus into nearly 

anything imaginable may not exist, the technology to bring a similarly wild and immersive experience does. From 

Augmented Reality (AR) games on cell phones, Virtual Reality (VR) headsets and 360-degree videos on YouTube, 

to fully immersive flight simulator devices, technology can bring us into spaces we couldn’t have dreamed of just 

ten years ago. 

 

Developing these experiences is a non-trivial task, and often requires significant time, money and effort. This paper 

will not seek to answer the question of how to develop these tools, but rather how to utilize them. A teacher may not 

know how to make a pencil, or even what chemical process allows it to transfer marks to a page, but they certainly 

know how to use one and why teaching its use makes for a much more effective student. Similarly, understanding 

how to develop or code a virtual reality environment is not required to make use of the technology. However, putting 

pencil to paper is only useful if you have a common language to write in, and putting a VR headset on only advances 

your instruction if you know where or how to use it. The following model seeks to ensure that those who are teaching 

are competent in the use of immersive technologies to further the field and enhance learner outcomes. 

 

Background and Significance 

 

Just as the personal computer went from the academic lab to the home, a similar revolution is happening today with 

virtual technology. The new extended reality technologies that are currently exploding onto the consumer market 

have clear use cases in classroom and instructional environments. Yet taking these tools and making effective use of 

them is much more difficult that just buying hardware and software and putting it into the hands of the learner. To 

implement advances in technology and teaching, you must first develop your faculty (Katz and Associates, 1999). 

Instructors are still the key focal point in any learning environment, and while they may be familiar with basic 

learning theories such as cognitivism, constructivism and immersive learning, they may not be proficient at applying 

those theories to new technologies. Much research has been done looking at how new extended reality tools can be 

used to teach; however, instructors lack a sufficient model for bringing these tools into their classrooms (Psotka, 

2013). Therefore, this paper aims to fill that gap and present a model for how to offer a hands-on solution for 

guiding instructors with no practical experience in the use of emerging immersive technologies. 

 

Methodology 

 

This research paper presents a literary review of relevant articles, journals and books that cover a wide range of 

topics including learning theories, instructional design and immersive technologies. Primary databases used were 
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EbscoHost, JSTOR and Proquest. Research terms included: learning theories, andragogy, teaching using technology, 

cognitive, experiential learning, Moore’s interaction model, immersive learning, virtual learning, distributed 

learning, extended reality and flow theory. Common themes within each source were organized to find a logical 

chronological link. This paper seeks to develop a model to guide a novel method of instruction that combines all 

these ideas into a holistic but simple approach that is repeatable. 

 

 

THE INSTRUCTIONAL MODEL 

 

With regards to learning, R. Douglas Fields, wrote, “What we retain depends on our emotional response to an 

experience, how novel it is, where and when the event occurred, our level of attention and motivation during the 

event, and we process these thoughts and feelings while asleep” (2020). Using this, and further best practices found 

within the andragogy, cognitive and neurological science fields, this paper simplifies learning to four basic steps. 

These steps are (1) Motivation, (2) Connection, (3) Medium, and (4) Assessment (see Figure 1). All four steps 

revolve around a central idea or goal – the desired learning outcome. For ease of understanding this paper calls the 

model the Simple Instructional Model or SIM. With this model, an instructor is given the flexibility to build specific 

lesson plans to fit their explicit teaching and instructional needs. The primary purpose for developing this model was 

to integrate modern immersive technologies within a teaching model that instructors are already familiar with. For 

this reason, using the SIM provides guidance for how to adapt teaching needs to new technology or experiences that 

comes to the market without having to develop a new model for each new technology. 

 

Figure 1. The Simple Instructional Model  
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Every framework for learning must start by providing a primary outcome or end goal. This is commonly referred to 

as the desired learning outcome. We can define these outcomes as the “acquisition of knowledge, development of 

understanding, development of skills and abilities” (Barnett, Warren Adam, Brunner, & Maier, 1998) etc. Obtaining 

the desired knowledge to be learned can be achieved by following the four steps outlined in this model. 

 

Step 1: Motivation 

When taking a public speaking class, the first thing you are likely to learn is, “know your audience.” This is also the 

key for understanding motivation. One of the seven principles of learning that the National Research Council posits 

is “Learners’ motivation to learn and sense of self affects what is learned, how much is learned, and how much 

effort will be put into the learning process” (2002). Getting to know your audience and understanding how they are 

motivated is the first step in creating a lesson plan. Just as there is a long list of learning theories that have developed 

throughout history, there is a long list of ways individuals may be motivated to learn. In the book Brain, Mind and 

Technology learning is summarized as “a multidimensional activity comprised of numerous sub-processes, including 

attention, memory, prediction, pattern recognition, reasoning, decision-making, spatial cognition, and social 

cognition (Cockerham, Lin, & Parsons, 2018). Malcolm Knowles is famous for breaking the assumption that 

children and adults learn in the same way. In doing so, andragogy, or adult learning theory, was born. One of the 

important assumptions to come out of this theory was how adult motivation differs from children. “While many 

children are driven by external motivators – such as punishment if they get bad grades or rewards if they get good 

grades – adults are more internally motivated” (Andragogy - Adult Learning Theory (Knowles), 2020). 

 

Many learning theories offer ways to crack the “internal motivation” nut. The simplest, and most obvious way is to 

explain the ’WHY’, as in why does this topic matter? More specifically, why does it matter to the individual learner? 

Explaining the why can be done through a story, a video, or possibly an experience to create a personal connection 

that provides a source of intrinsic motivation. For example, if a teacher is interested in impressing upon their 

students the importance Jewish persecution during the Holocaust, an effective way may be to put them in Virtual 

Reality (VR) goggles and allow them to experience the secret hideout of Anne Frank 

(https://www.oculus.com/experiences/go/1596151970428159/?locale=en_US). Tomlinson and Sousa (2020) explain 

why this works, saying “When curriculum and instruction evoke enjoyment, surprise, empathy, personal relevance, 

and so forth, the gateway opens and learning is likely to proceed more effectively and durably.” 

 

Motivation starts by engaging the learner, but often the story or connection of “why” is not enough to grab their 

attention. If the learner is distracted or tired, it’s possible their needs are not yet being met by their environment. The 

root cause of this could either be the learning environment or the home environment. The home environment is not 

easily directly modified by the instructor. If a student is not coming in awake and ready, it could be caused by a lack 

of sleep, diet or fitness. If students are distracted by their phones or other outside media, it’s possible they have more 

pressing issues they are dealing with at home. Depending on the role of the instructor, they may or may not have the 

ability to influence this environment, but at the very least, they should be aware of the barriers to motivation the 

home environment may present. 

 

The learning environment, on the other hand, is something the instructor has more control over. Perhaps the students 

are tired because it’s immediately after lunch, the room is warm, and dimly lit. They could be distracted by other 

students or things hanging on the walls, or games on their phone (Tagsold, 2013). Most instructors will have the 

ability to more directly change this environment and doing so can be a quick way to improve the motivation in all of 

the students on a daily basis. Perhaps the most effective way of dealing with distractions is structuring a lesson with 

smaller segments that quickly shift focus and appeal to the brain’s desire for novelty (Lang, 2020). 

 

Motivation, like every other link in this chain, does not stand on its own. Attempting to motivate a group with a 

story that is difficult to relate to or by using a medium that is less engaging will not be successful. That is why 

knowing your audience is crucial. A great instructor will understand where each student is coming from, what their 

background and experience is, and what their underlying motivations already are. Obviously, the smaller the class 

size, the easier this is to accomplish. If an instructor is unable to build an understanding of who the audience is, they 

will need to rely on assumptions. While it is still possible to spark motivation based off assumptions, there will 

likely be clear gaps in where students learn. Any student that falls through the cracks and fails the assessment will be 

required to go through the learning process again. Therefore, while it may seem burdensome to take the time to 

identify the motivation and needs of each student individually, it will likely save time in the long run. 
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Learning is less likely to take place when the learner is disengaged, tired, distracted or disinterested. It should not be 

a surprise then, that engaging students in something they are autonomously interested in learning about will pay 

dividends. Sherman and Kurshan write, “Interested students challenge their existing knowledge and are more likely 

to develop conceptual frameworks that integrate prior knowledge and new information into understanding” 

(Sherman & Kurshan, 2005). As we will see, integrating prior knowledge is a crucial second step in this framework. 

 

Step 2: Connection  

The human brain is a miraculous thing. Our current understanding of how the brain builds knowledge started from 

the famous researcher Pavlov and has grown into the fields of neuroscience and cognitive science (Fields, 

2020).While the understanding of the exact way our neurons link to form memories is still evolving, it is generally 

agreed upon that memories require neurological connections. From the moment we are born, we begin to recognize 

patterns, connecting all our senses together to form memories that help us understand the world around us. Not all 

memories stick, however. When we attempt to teach new or novel ideas, we must strive to link these ideas to ones 

that the learner may already know to more easily piece together the knowledge with the other pieces within the 

puzzle of their brain to form a more collective whole. 

 

Merriam and Caffarella (1999) bring this link into focus saying, “. . . most adults have a greater store of prior 

knowledge than children, understanding the role that this knowledge plays in learning is critical.” This principle of 

tying past knowledge to new learning is known to cognitive psychologists as transfer (Tomlinson & Sousa, 2020). 

Building connections is not a new idea in learning theory. Various efforts of describing how this connection takes 

place are found in most all learning theories. Behaviorism ties this connection to external rewards or punishments, 

cognitivism describes it as forming from your understanding of the world around you, constructivism focuses in 

more on the student and how they interpret experiences, while connectivism expands the connection to social and 

cultural phenomenon (Cockerham, Lin, & Parsons, 2018). Writing on the humanist theory of learning, Bélanger 

(2011) says that learning is significant when the learner can relate the event to a former experience, and is 

progressive, “when the individual can see that they are getting something out of it.” The latter, of course is speaking 

of motivation. 

 

Regardless of which example you look at, they all agree that learning does not take place in a vacuum. To expand 

the understanding of students, one must start by building off what they already know. This again ties back to the rule 

in step one: know your audience. 

 

The second key concept for building a connection is to “know your role.” In the shift towards student centered 

learning, the role of the instructor has changed. The old way of teaching, “passive delivery of materials that assumes 

all students receive, handle, absorb and process information similarly” (Rifai, Rose, McMahon, Saxberg, & 

Christensen, 2018) will no longer make the grade. The time the instructor and student have together is invaluable 

and utilizing that time to simply talk at students will shortchange everyone. Distributed technologies allow for 

getting the “basic learning ‘out of the way’ much more efficiently” (Rifai, Rose, McMahon, Saxberg, & Christensen, 

2018). This means the primary role of the instructor is to act as a facilitator. Each class should be designed as an 

experiential journey, and the instructor should act as the guide. Further, it’s been found that “The strongest 

predictors of instructional effectiveness are: (1) enthusiasm/expressiveness, (2) clarity, and (3) rapport/interaction” 

(Shannon, 2002). 

 

There is also a role for other students within the connection step of this model. “Neuroscience research confirms the 

importance of the social aspect of learning. . .” and research in psychology also understands its importance 

(Tomlinson & Sousa, 2020). Peer to peer interactions are crucial to help solidify ideas and form connections. 

Sherman and Kurshan reinforce this by saying “Constructing meaning comes from interacting with others to 

explain, defend, discuss, and assess our ideas and challenge, question, and comprehend the ideas of others” (2005). 

It’s important for technology to help facilitate this collaborative interaction, rather than inhibit it. Therefore, the 

instructor must provide opportunities within the lesson construct for students to work as a team or bounce ideas off 

each other. One of the best ways to verify a connection has taken place is for students to act as the teacher – 

explaining what they’ve learned to another student and receiving feedback from the group as to where there might 

be gaps in the understanding. So the instructor’s role is to encourage targeted social interactions and reinforce those 

connections, all while within the “medium.” 

 

Step 3: Medium 
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Step 3 is where the rubber of learning meets the road. In its most basic form, the “medium” for learning is simply 

the means or conduit through which knowledge is passed. Most traditionally we think of learning taking place in a 

classroom through a lecture with the instructor directly passing the knowledge to the student, but that model is 

outdated. The idea of learning anytime, anywhere is known as ubiquitous learning. “Learning occurs not just in 

classrooms, but in the home, workplace, playground, library, museum, nature center, and in our daily interactions 

with others” (Bruce, 2009). With that in mind, the possibilities for media in which learning takes place are endless. 

We are constantly observing, building patterns, and new experiences, and this is where the use of technology comes 

in. Two key paradigm shifts are possible with modern technology – distributed learning and experiential learning. 

 

Distributed learning 

For anyone who has ever taken an online course, they have participated in distributed learning. Distributed learning 

can occur entirely separated from the instructor or can be a blended course. Just as the personal computer has greatly 

broadened the scope of distributed learning, extended reality tools, such as VR headsets, can bring a traditional 

classroom into the student’s home. Where homework may have previously meant worksheets, reading assignments, 

or essays, now it can mean videos, computer-based games or VR experiences. 

 

According to Harasim (1995), the objective of distributed learning is not merely to duplicate the 

features and effectiveness of a face-to-face environment, but rather to use the powers of technology to create a more 

effective learning environment. In an age where YouTube and Facebook have democratized knowledge, it’s 

important to engage students within these media to enhance and broaden discussions that might not be practical in 

the classroom. Increased complexity within the technology may not necessarily result in better outcomes, instead 

ease of use should be the greatest consideration (Alavi, Marakas, & Yoo, 2002). However, where e-mail was 

considered simple just two decades ago, apps such as Slack that provide exhaustive collaboration tools are the new 

standard. Virtual Reality is now emerging as the next step for simple and immersive collaboration tools. 

 

Experiential learning with Immersive Technologies 

Many different learning theories speak of experiences being the foundation of learning. Experiential learning theory 

is a learner-centered approach that takes experiences and prior knowledge and reinforces the learning experience 

through reflection (Belanger, 2011). Now it’s time to take those motivated students with prior knowledge and 

experiences and put them in a new medium. What is that medium? Extended reality. 

 

Extended reality is an umbrella term that includes augmented reality (AR), virtual reality (VR) and mixed reality 

(MR) as well as technology that may still be on the horizon (Marr, 2019). The recent boon of virtual reality headsets 

has sparked a lot of interest within the education field. Studies are finding that experiential learning is possible with 

VR technologies (Kwon, 2018). But virtual reality is just one piece of the equation.  

 

Augmented reality is available in a wide range of devices, from smartphones, tablets and eyewear, and can be used 

to overlay images, video and audio over existing space. Some of these devices, such as Microsoft’s Hololens can 

carry a hefty price tag, but come with extensive features and impressive detail, while other technologies are simple 

and can be used on even the cheapest smartphones. Not every new piece of AR technology will find immediate 

success, as with the case of Google Glass, you must first have a defined use case or problem to solve (Yoon, 2018).  

Integrating these technologies and techniques into the classroom could be a boon for engagement. Research has 

found that students react positively to AR, with greater engagement, collaboration and motivation, while educators 

“are becoming facilitators to their students” (Antonioli, Blake, & Sparks, 2014). 

 

Cost benefit 

One important factor that is often missed or not discussed regarding which medium to use is the cost/benefit analysis 

of using technology. Many new and emerging immersive technologies come with a higher sticker price. Not only do 

the computers and headsets cost a lot, the support infrastructure and personnel required to setup and keep up with 

the technology can carry a steep price tag. However, with the way the world is moving, information technology 

should be a strategic asset to maximize faculty, staff and student productivity. Extended reality tools are just an 

extension on that front and should at least be allowed an experimental arm within an organization’s central 

information technology (IT) services (Katz, EDUCAUSE (Association), & PricewaterhouseCoopers LLP, 1999). 

There is also the cost of time. A lesson may be less impactful when given in a lecture format but may save 

significant time relative to a more immersive instruction medium. Therefore, not every lesson should be taught 
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through the most high-tech immersive technique available. However, there are still plenty of seemingly “low-tech” 

options that exist with the ever-present computer in a pocket, that will be discussed later in this paper. 

 

 

Step 4: Assessment 

Instructors know that their task isn’t done until the students pass their exams. But assessment is not about simply 

passing the final exam. Measuring the degree of a student’s knowledge or skills is just a subset of assessment. 

According to Shute and Ventura in the book Stealth Assessment, “. . .it also involves interpreting and acting on 

information about learners’ understanding and/or performance relative to educational goals” (Shute & Ventura, 2013). 

The most ideal type of assessment for advancing learning is known as formative assessment, or assessment for learning 

(as opposed to assessment of learning)  (Spector, et al., 2016). This type of assessment involves timely judgement of 

progress and providing informative feedback that helps the learner improve. Gamification (the use of gaming 

principles such as scoring, competition, teams, etc.)  is already known to be a great way to enhance learning, and 

inserting assessments of the correct veracity into digital games has been shown to significantly support learning (Shute 

& Ventura, 2013). 

  

There are a variety of ways that assessments can take place, both within the immersive experience or outside of it. 

These can be self-assessments, peer-lead or prompted by the instructor. Regardless, the most important factor is that 

this review take place to solidify to both instructor and student the learning that has taken place and advance students 

to the next learning objective.  

 

 

THEORY IN PRACTICE 

 

Now that you’ve been handed the keys and a checklist for the magic school bus, how exactly do we drive it? This 

section will put theory into practice and will walk-through examples of how each step within the SIM may be used 

inside the real world to achieve the desired learning outcome in each scenario. Instructional design is an iterative 

process, so the SIM may need to be run through several times to refine the technologies and organization of a lesson 

plan. It may be easy to start with a specific technology or tool, and attempt to build the learning around it, but an 

instructor is more likely to see long term success if the model is followed in order. 

 

Motivation in Practice 

 

Following the rule of thumb of “knowing the audience,” the first step should be used to become acquainted with the 

learner. Depending on instructional role, instructors may either have a classroom of students they are generally 

familiar with or are seeing the group for the first time. The latter being the greater challenge, examples for that 

scenario will be provided. 

 

Even before introductions, prepare the students for an engaging lesson by showing an entertaining, engaging, and 

exciting video. If enabled with immersive technology like a VR headset, use that tool for the video - have the 

students play a game; get them out of their chairs and interacting with each other. This will stimulate the social 

learning of connectivism. Even something as simple as having a student choose music to play at the beginning of a 

lesson while they participate in a quiz can help set the tone of learning, and will build an association to that learning 

that involves more of their senses. Beginning any lesson in these ways lightens the tone, engages the senses and 

enhances the social and experiential nature of the instruction. 

 

Every instructor is likely familiar with the idea of using icebreakers to build rapport amongst a group of people. 

There is an abundance of resources for how to get a group of people who are unfamiliar with each other comfortable 

enough to socialize and learn together. Whatever tool or technique used, remember these tips: keep it focused, 

relatable (to the lesson and to the audience), easy, and fun. Once the ice has melted, getting to know an audience can 

be as simple as asking, “what do you hope to learn today.” Simply stating their purpose out loud can be enough to 

get the learner engaged and starting to think about how they will fit the forthcoming instruction into their underlying 

knowledge. 
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Motivating a student to engage with a lesson can be easier when tying the experience to something they are already 

familiar with. Since most students today grow up with some sort of multimedia device at their fingertips, this is 

where technology, motivation and connection can collide. 

 

Connection in Practice 

 

In 2016, a new mobile game rapidly gained massive popularity by integrating the outside world and augmented reality, 

while reigniting a passion for a nostalgic franchise. Pokemon Go is a classic example of how building a connection to 

others and the world around us enhances the attractiveness and effectiveness of a game (Shen, 2019). It may be 

possible to adapt games and virtual worlds to lessons that would otherwise seem unrelated. For example, the Pokemon 

game reflects the real-world principle of categorizing animals by species, and could be used as a jumping off point for 

teaching zoology. This same principle can apply to a multitude of other technologies, not just augmented reality. To 

try to teach someone how to fly a plane, a starting point may be to relate the similarities and differences of driving a 

car. Both of these competencies often use simulators to practice the motor skills required and both have found VR to 

be an effective teaching tool. Latching onto and expanding from experiences and technologies your students regularly 

use will facilitate the building block approach of “connection.” 

 

As previously mentioned, connection is not just about prior knowledge, but also about social connections. When 

learning occurs in person this dynamic can be easier to achieve, but VR has made for distributed learning that closely 

resembles real interactions. Prior to VR being a popular venue for collaboration, virtual worlds were already in 

common use in academia and business to help organizations collaborate online in simulated real-life environments, 

through games such as Second Life (Clayton, 2017). Today those virtual worlds have expanded onto VR headsets, 

and many popular programs can be used to collaborate and educate together, from applications like Engage 

(https://engagevr.io/), AltspaceVR (https://altvr.com/) or Spatial (https://spatial.io/). Now that learners are in the same 

space – mentally, physically, or virtually, how do they interact with the lesson? 

 

Medium in Practice 

 

Immersive learning doesn’t just belong in the classroom, and didn’t necessarily start there. Simulators have been used 

in the aviation field since World War II, when the first flight simulator was created from scrap parts (McFadden, 

2018). One of the earliest practical successes in virtual reality was found on Stanford’s football field, where players 

would review plays from the on-field perspective in 3D (Cook E. , 2017). These advanced technologies are also widely 

seen in the medical, retail, and entertainment industries (Parekh, Patel, Patel, & Shah, 2020). For example, Snapchat 

filters are an application of augmented reality, where software and the real world interact to create a new experience. 

Taking this type of technology into the classroom can be done through computers, headsets, phones or tablets. In 2009, 

teachers were using AR with a desktop computer “that combined a screen, glasses, headphones, and a pointing device 

that allowed students to conduct a hands-on exploration of a real object, in this case a flat torso, with superimposed 

virtual images” (Antonioli, Blake, & Sparks, 2014). Instead of requiring a real animal or body to dissect, AR can offer 

a similar experience with tools likely already found in the classroom. 

 

Taking some of the techniques of augmented reality and virtual reality a step further and integrating the physical and 

virtual world allows for crossing into the domain of mixed reality. In 2008, researchers developed a unique experience 

called SMALLab in which “students use a set of "glowballs" and wireless peripherals to interact in real time with each 

other and with dynamic visual, textual, physical and sonic media through full body 3D movements and gestures” 

(Tolentino, et al., 2009). Through its use, they found students “improved thinking and reasoning skills [and] 

collaborative learning” while teachers used best scientific teaching practices (Tolentino, et al., 2009). 

 

One of the most meaningful and historical ways of teaching is through storytelling, and videos shot with a 360-degree 

camera played through a head mounted display can result in incredibly effective storytelling. The story of Apollo 11 

is well known from books or films, but virtual reality now allows students to be taken through the experience in a 

whole new way, controlling the spacecraft while reliving the events 

(https://store.steampowered.com/app/457860/Apollo_11_VR/). Or children can be put in the shoes of those living a 

world away to help them understand the harsh realities of the refugee crisis 

(https://www.youtube.com/watch?v=ecavbpCuvkI&). Generally, we think of virtual reality requiring an expensive 

computer and headset hardware, but significant cuts in cost have made headsets such as the Oculus Quest 2 available 

for the price of an iPad or cheap laptop. Additionally, many of these videos can be viewed through a modern cellphone 

https://engagevr.io/
https://altvr.com/
https://spatial.io/
https://store.steampowered.com/app/457860/Apollo_11_VR/
https://www.youtube.com/watch?v=ecavbpCuvkI&
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with a simple $10 attachment, or even a cardboard cutout (https://arvr.google.com/cardboard/). Any time students 

would normally watch a video as part of a lesson, consider whether a similar video experience is available through 

virtual reality. Not only should the medium used be active, and allow for interaction, it should also allow for instant 

feedback and assessment. 

 

Assessment in Practice 

 

Formative assessments can be made through an assortment of technologies. Game-based assessments can be used “to 

elicit evidence for educationally valuable skills and knowledge” but are sometimes overwhelming, or otherwise non-

trivial to develop (Kim, Almond, & Shute, 2015). Other times, seemingly low-tech options are available that still 

provide a sense of gamesmanship or immersion. Cheska Robinson (2018) created a great list of assessment tools that 

can be used within the classroom, one of which is Plickers, which uses the teacher’s mobile device, such as a phone 

or tablet, and QR codes that students can have printed out in front of them, and then can be held up and scanned in 

response to a multiple-choice question.  

 

Computers have been used for a long time to collect assessment information to help instructors gain a full picture of 

a learner’s progress. While gathering data may be made easier through technology, understanding it “requires 

sophisticated learning analytics” (Spector, et al., 2016). The availability of these “big data” tools may be outside the 

scope of a single instructor to acquire, but their use “has significant potential to impact formative feedback as well as 

the design of instruction and educational practices and policies” (Spector, et al., 2016). From scantrons to big data, 

and flashcards to VR, many technology tools can be used to aid the instructor in assessing learning, personalizing 

feedback and improving critical thinking and problem solving. Now that we’ve seen how this magic school bus can 

run, let’s take her out for a spin. 

 

 

HANDS ON APPLICATIONS 

 

Teaching the Model 

 

In a classic case of Inception (Nolan, 2010), we will now demonstrate how to apply the Simple Instructional Model 

(SIM) to a group of instructor pilots at the 560th Flying Training Squadron at JBSA-Randolph. These instructors are 

learning new techniques for teaching pilots how to fly using new immersive technologies. This is in preparation for 

the Pilot Training Transformation taking place within Air Education and Training Command (AETC) (AFWERX, 

2020, https://www.youtube.com/watch?v=8YZTfRW4__U). Part of the task for modifying how pilot training is run 

requires a shift in thinking from the instructor corps. While it is not likely to shift an entire culture or style of instructing 

overnight with one class, simple strategies can be imparted such as an easy to remember framework for how to view 

the task of teaching. 

 

The learning objective for this course is to develop pilot training instructors that are confident in their ability to use 

new immersive technologies to facilitate learning (specifically a new VR device called an Immersive Training Device) 

and understand a basic framework for instruction that can be applied to every lesson they teach (the framework 

presented here). With that goal in mind, I personally set out to build a course that follows the steps of motivation, 

connection, medium, assessment within the SIM framework. 

 

This class will consist of instructor pilots just like myself – peers who are competent in their ability to fly and teach. 

The personality type of pilots is overwhelmingly type A – competitive, aggressive, and time urgent (McLeod, 2017). 

Tapping into this behavior without receiving a hostile or unmotivated response requires care. To motivate this group 

to investigate a new way of thinking will require the use of a challenge. The challenge will take the form of a 

competition between two groups. Both groups will be required to learn a simple game. One group will be given an 

instruction manual for the game without any pictures or diagrams, while the other group is shown a video of a group 

playing the game. The purpose of the challenge is to see which group learns the game the quickest and is able to play 

most successfully. The intent of this exercise is rather clear – experiential learning is often the more effective way to 

learn. Importantly, both groups will have used experiential learning in this example – the experience of playing the 

game. The question is, which group felt better prepared? 

 

https://arvr.google.com/cardboard/
https://www.youtube.com/watch?v=8YZTfRW4__U
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After using this game as a motivator and jumping off point, the idea of the learning model is introduced. To do this 

the instructor will first ask the audience their understanding of how students learn. Writing responses down on a 

whiteboard allows for connection later within the model. For example, someone might say, “students learn by reading 

a book”, or “people learn by seeing someone do something, and then copying them.” These examples could fit into 

both the medium (a book) or connection (monkey see, monkey do) steps of the model. A diagram of the model can 

then be shown and explained in earnest. This portion is mostly a lecture format, with audience participation that helps 

fill in examples that might fit in to each bubble. Once confident that the audience understands what each step of the 

framework means, it is time to put it into practice – after a five-minute bathroom break. 

 

The next step of the course utilizes the medium piece of the framework. For this step the medium of a person-to-

person interaction is used in a practice scenario. One audience member will be chosen to act through the scenario of 

teaching a student pilot using the framework. Since our instructors regularly practice acting as students, a member of 

the audience can also be chosen to act as the student in this scenario. The scenario will run as follows: “Your student 

has just flown one of their first sorties in the aircraft, practicing takeoffs and landings. The student was consistently 

late to run checklists for landing and inconsistent with the way he descended to the runway. The root cause seems to 

be slow task management (slow with running the before landing checklist) and unsure about how to mechanically fly 

the descent to landing (how to control the stick and throttle, and where to look).” 

 

While these two audience members run through this simulated debrief, the remaining audience members are asked to 

write down where they see the tenets of motivation, connection, medium, and assessment taking place. The simulated 

instructor should explain how exactly to fly this portion of the sortie, and then recommend ways in which the student 

can practice before the next sortie. The practice portion is where the medium section of the framework should be 

highlighted. Traditionally the answer for how to prepare for the next sortie is known as “chair flying” or visualizing 

the steps they will take in their mind, often while looking at a picture of the aircraft cockpit. However, new 

technologies are available to students and instructors that allow for a more immersive and practical application of 

“chair flying” short of going flying again. Some of these tools, such as 360 videos that show checklist steps and outside 

references, or Immersive Training devices (a stick and throttle with a VR headset) that actually fly the maneuver again 

in a simulator should be recommended by the instructor in the debrief. 

 

With the conclusion of the scenario, each member will share their findings with the class. This portion acts as an 

assessment of their learning and can be used to open the floor to any remaining questions or review sections that have 

weaker understanding. After another short break, the class will begin the second practical portion of this course – 

actually using the Immersive Training device to practice for the next sortie. To build confidence in all our instructors, 

they will each need to practice setting up the device and actually flying within the simulator the exact maneuver that 

they just discussed. This is where fear of technology can set in – so it is important to have an instructor that is intimately 

familiar with the hardware being used to answer questions and give each student ample time to practice using the 

device. 

 

To wrap up the course, all of the ways in which the SIM framework is utilized to teach the lesson are reviewed, as 

well as how instructors should practice using the framework in the future. To assess whether the learning objectives 

have been met, a survey will be taken before and after the course with questions specifically tailored to their 

understanding of using immersive technologies and components of the SIM. As mentioned previously, habits and 

cultures don’t change overnight, so running each person through a teaching scenario and use of the technology over 

the course of a week or two will build a firmer foundation. Ninety-nine percent of what fighter pilots do in the air is 

practice for a fight that may never come. In the same way, instructor pilots must practice how they plan to teach in 

order to refine their craft and improve learning outcomes for their students. 

 

 

RESULTS 

 

In June 2021, a modified version of the above course was taught to two separate classes of students for a total of 

twelve participants. While additional learning objectives were a part of the course, a survey focused on the objectives 

described above was issued before and after the course to assess the effectiveness of the course. Several questions 

asked for students to respond on a scale of 1 to 5 whether they disagreed or agreed with the statement where 1 indicated 

“strongly disagree” and 5 indicated “strongly agree.” Two example questions shown below provide evidence that a 

shift in how the students perceived the Immersive Training Devices occurred as a result of the training. Additional 
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questions showed that the students understood the importance of motivation, and in-person feedback reinforced that 

the students understood the usefulness of the model. Given this is a very limited test group, and not all students 

responded to the questionnaire, the results are promising enough that further efforts should be made to expand this 

course to other locations to validate its effectiveness. 

 

 

 

 

 

 

Figure 2.1: Pre-Course Survey Question 1 

 
Figure 2.2: Pre-Course Survey Question 2 

 
Figure 3.1: End of Course Survey Question 1 



 
 

 

Interservice/Industry Training, Simulation, and Education Conference (I/ITSEC) 

2021 Paper No. 21236 Page 12 of 14 

 
Figure 3.2: End of Course Survey Question 2

 
 

CONCLUSION 

 

Despite the massive amount of literature and research dedicated to learning theories and immersive technologies, a 

simple, hands on tool for practical teaching does not exist for the modern educator. Through a literary review of this 

knowledge base, a new framework has been developed that gives teachers an easy checklist for driving that magic 

school bus. This model takes a desired learning objective from an idea to a practical learning environment in just four 

steps: motivation, connection, medium, and assessment. 

 

By discovering, facilitating, and enhancing a student’s motivation, teachers will find more engagement and deeper 

learning occur out of their students. Bridging a connection with prior knowledge and other students follows 

neurological and cognitive sciences to help the brain create long-term memories they will be able to carry with them. 

Utilizing all media at the instructor’s disposal will give students a more memorable, novel, and immersive experience 

that can be tailored to their own learning needs while maximizing the time and resources of both student and instructor. 

Assessing and evaluating that learning has occurred throughout the lesson will keep students engaged and allow for 

rapid adjustments to the lesson or supplemental instruction for individuals. 

 

This paper gave examples of how learning can be facilitated within each of the four steps, and while these examples 

only scratch the surface of what is possible, the methods for using this framework are as varied as the learning 

objectives they may be applied towards. This paper also provided one specific example from start to finish in order to 

reinforce the idea and help the reader visualize how they might be able to use this framework within their own domain. 

 

Immersive technologies may enhance or speed up the paradigm shift towards student centered learning, but they 

should not be used in a vacuum. Nor are these tools themselves a revolution in how students learn. Instead, they 

provide another avenue for maximizing learner outcomes, while opening the door to experiences that may not have 
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been previously attainable. By providing instructors with a framework to fit these new technologies into, while 

integrating previously discovered learning theories, this paper bridges the gap between teacher – technology – and 

learner. 
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