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Abstract 
 

In Part 2 of our consideration of how to create the optimal digital-learning 
environment, we move the focus away from gamification, and on to how course and 
platform designers can best leverage the knowledge of psychological science to 
optimize engagement and ultimately learning.  We highlight five specific principles 
from psychology - one of which involves 3 sub-principles.  In each case we explain 
the principle and then highlight, through examples, how those principles might be 
implemented.  The examples are not an exclusive set but, rather, are there to clarify 
the process of translation to the learning context and in the hope that they will 
provoke creative thought about other ways to implement that could be equivalent or 
even superior ways to apply the given principle. 

 
 
In our companion paper entitled “Optimizing STEM Learning Part 1: The Effective Use of 
Gamification Principles” we focused on gamification and how its principles might best be applied 
within a digital learning environment to both increase the motivation to engage with the learning 
and to enhance the depth of the learning that is experienced.  Gamification is one example of 
how one can take principles from psychology and apply them to enhance learning.  It is not, 
however, the only possibility.  In fact, there are several psychological principles that could be 
leveraged to optimize learning.  Most if not all of these principles are not yet incorporated in 
most digital learning contexts, making them a source of opportunity for differentiating in a 
powerful and evidence-based manner. 
 
In the section that follows we highlight some of these principles, initially giving a general 
theoretical sense of what they are and how they work.  With that as context we then provide an 
example of how each principle might be applied in a digital learning environment.  The 
examples are meant to illustrate how one can use these principles to guide the development 
and design in ways that will lead to optimal student learning.  The examples we provide are not 
an exhaustive list; there are likely countless ways a creative individual might leverage these 
principles effectively. Our hope is that this section will enable such creative thinking and 
application. 
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1. The Power of Unfinished Business 
 
Karl Lewin, who many view as the first true social psychologist, noticed something interesting 
once while out to dinner.  He noticed that waiters remember orders very well as long as the food 
on the order had not yet been paid for.  However, the moment the bill was paid the details of the 
order seemed to disappear from their minds.  He mentioned this to a young student named 
Bluma Zeigarnik who studied this phenomenon experimentally, with her findings ultimately being 
called the Zeigarnik effect. 
 
Zeigarnik (1927) had people come into a lab and perform between 15 and 22 small tasks.  
These could include things like solving a puzzle or stringing beads.  For half of the tasks, 
participants were interrupted before they could complete the task, whereas for the other half 
they were allowed to complete the task.  After a short period of time, she asked her participants 
to list the tasks they were asked to complete.  Zeigarnik found that participants were twice as 
likely to remember the tasks they were not allowed to complete.  Her subsequent research 
showed that this effect is especially strong for tasks that participants were halfway through or 
more.  Moreover, participants commonly stated that they found themselves remembering and 
thinking about those tasks even when they were not being asked about them.  There is 
something about unfinished business that pulls the mind back to the unfinished task. 
 
According to Zeigarnik, when we initiate some new task this gives rise to a “psychic tension” 
that is released upon completion of the task.  When the tension is released, the person drops 
the task from their memory and no longer expends any cognitive effort trying to remember it.  
When not allowed to complete the task, however, the tension remains and essentially summons 
the mind to the source of the tension. 
 
Is this effect truly so powerful?  To gain a deeper appreciation of the Zeigarnik effect, watch 
some TV.  For example, if you watch newscasts you will often notice them “teasing” an 
upcoming story.  That is, they tell you part of the story, but then leave it as unfinished business 
because they know you will want to hear the rest.  The same is true for TV series; almost every 
season ends with a “cliffhanger” (a piece of unfinished business) to get you to come back to the 
series next year.  Even advertisers spend a lot of time thinking about how to use the Zeigarnik 
effect to keep you thinking about their products after their ads are done (Heimbach & Jacoby, 
1972).  Clearly then the Zeigarnik effect is being harnessed by many to keep people engaged, 
or to re-engage them when some activity is left.  
 
This then brings us to our first Guiding Principle: Use Unfinished Business to Strengthen 
Engagement or Promote Re-Engagement Whenever Possible. 
 
How could the Zeigarnik Effect be harnessed within a digital learning context?  As implied by 
some of the examples discussed above, one common use of the Zeigarnik effect is to re-
engage people across events that might pull them away from the target experience.  For 
example, once a TV series is complete, it can take a while to film the next season. During those 
times people will obviously fill their time with other activities, including the shows of competitors.  
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The cliffhanger is used to keep the show top of mind so that when people hear the next season 
is available they’ll be pulled right back. 
 
Typically, students interacting with some digital platform do so intermittently.  They come to the 
site, learn something, then leave the site.  A truly engaging learning experience will stay on their 
mind and the most engaging will draw them back to the platform for more.  We could harness 
the Zeigarnik Effect to enhance this “platform stickiness”.  For example, our natural tendency 
would be to give students the opportunity to leave the platform after they complete some 
learning module.  According to the Zeigarnik Effect, this is not the optimal approach as the 
psychic tension will be released when the module is complete.  Instead, once students complete 
some module we should have the next one automatically begin (the end of one merges right 
into the beginning of the next) and then give students the opportunity to leave the platform after 
they have, say, completed 10 or 20% of the next module.  Unfinished business!  This will make 
them want to return to complete that module but, once again, we could have the end of the 
second module go right into the beginning of the third. 
 
Note that this may feel counterintuitive.  It seems like we should “close the loop” on the learning 
experience before letting them leave.  The point here is that yes, that is exactly what the mind 
prefers but only because then it can stop thinking about that completed task.  If we want the 
mind to linger on what was learned, and to desire the completion of that learning, unfinished 
business is the way to go. 
 
That said, stopping some learning experience part way through might just seem too odd, both to 
the learner and perhaps to others connected to the learning experience like teachers or parents.  
If so, milder uses of the Zeigarnik effect are also possible.  For example, one might use the 
Zeigarnik effect to deepen engagement at the beginning of a lesson by “teasing” some of the 
interesting things the student will learn about later in the lesson.  And to enhance stickiness one 
might end a given lesson with a foreshadowing of something cool waiting for them in the next 
lesson; “You did great today!  When you come back next time we are going to {insert something 
interesting or exciting here}”. 
 
This foreshadowing of something interesting can also be done on a larger scale.  For example, 
a student might be beginning Module 2 but might be told something like “when you get to 
Module 4 you’ll see how the principles you are learning now were used to help land the first 
humans on the moon!”  Once again, that opens “unfinished business” that will help the student 
work their way through to Module 4.  Of course, in such cases it is important to choose the 
teasers wisely, they should be something the person would be interested in learning.  
 
If we return to the example of TV series, it may be relevant to note that it would be unusual for 
every show within the series to end with a cliffhanger.  Some do; they end in the middle of some 
drama and yes, in those cases, we are tempted to immediately watch the next episode.  
However, the force driving all this is the psychic tension Ziegarnik emphasized which is 
considered a somewhat uncomfortable state.  It’s likely that if every episode ended with a 
cliffhanger the viewers might find this to be too much tension. Teasers are less extreme than 
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cliff-hangers and thus can be used more generally.  Every newscast typically begins with 
teasers.  More generally then, both cliffhangers and teasers are tools available to the 
instructional designer, but when and how to use them should be given detailed consideration.  
Cliffhangers should only be used intermittently, especially when you really want the learner to 
return quickly.  Teasers can be used much more regularly at both the beginning and ending of a 
lesson to either enhance engagement with the current lesson, or to encourage the learner to 
return soon for the next. 
 
One final note with respect to the optimal approach for harnessing the Zeigarnik Effect.  There 
are two strong villains of effective online learning: procrastination and distraction.  The Zeigarnik 
effect is most powerful as a means of fighting procrastination and is often touted as the best 
approach to managing procrastination (Schrager & Sadowski, 2016).  It is a force that is best 
used to “bring people back” to the target event.  Yes, it can also be used to keep them engaged 
once they are on the platform, but perhaps the strongest positive impact of the Zeigarnik effect 
might be to help learners simply re-engage with the platform at those times when they will leave 
it for a while.  
 
2. Inquiring Minds Want to Know 
 
Daniel Berlyne (1978) was among the first psychologists to highlight the critical role of curiosity 
for motivating learning.  Generally speaking, curiosity is a motivating state.  It implies a mind 
that is not only open to learning but, indeed, hungry for knowledge.  According to Burda, 
Edwards, Pathak, Storkey, Darrell & Efros (2018), curiosity-driven learning utilizes prediction 
error as a reward signal instead of relying on extrinsic rewards.  That is, the curious student 
predicts what is going on and, once a prediction is made, the student is motivated to know how 
correct or incorrect their prediction is.  Correct predictions are highly rewarding, but on an 
intrinsic level.  This, of course, is exactly the sort of motivation we would like in digital learning 
environments. 
 
Every student entering a learning environment brings with them some natural level of curiosity 
with respect to the content they will engage with.  Those who are naturally more engaged will 
have a learning advantage for the reasons discussed above.  In fact, research suggests that this 
learning advantage can be expressed even more clearly.  The more curious a student professes 
to be about what they are learning, the more their learning generalizes beyond that specific 
learning context (Lamnin & Chase, 2019) suggesting they are reaching a deeper level of 
understanding.   
 
Most importantly, we needn’t settle for the curiosity students bring to the classroom.  Rather, 
there are things we can do to make all students more curious about what they will be learning, 
something we should do when possible as a context for learning. For example, Lamnin & Chase 
(2019) highlight the power of some amount of uncertainty to promote curiosity, which they argue 
is especially powerful when students are forewarned that uncertainty is an intended part of the 
learning process.   
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This brings us to our second Guiding Principle: When Possible, Leverage Curiosity to Support a 
Deeper and More Intrinsic Interaction with Learning   
 
Perhaps the best higher-level example of using curiosity in powerful ways is “problem-based 
learning” (Schwatz, 2013).  In problem-based learning students begin with some problem to be 
solved but with neither a clear process laid out for how to solve it nor a clear specification of 
what knowledge might lead to success.  This uncertainty inspires curiosity with respect to 
certain solution paths and the knowledge one needs to make a given path work.  Students are 
now learning with a question in mind; how can this help me solve the problem? 
 
Typically, problem-based learning is used for assignments, but curiosity can also be leveraged 
even in more traditional “lecture” contexts.  As an example, one of the authors of this paper 
regularly teaches about the complexities of human memory.  Before getting into any details 
students first take part in a demonstration based on the false memory work of Roediger & 
McDermott (1995).  That demonstration reliably concludes with about 40% of students 
confidently remembering seeing something on a list that simply was not on the list.  How could 
4/10 students feel so confident about a false memory, and how does this demonstration work?  
With these questions on their minds, the professor then describes the way memory works and 
how it can be so open to interference, something they all believe because they just saw it 
happen and want to know how. 
 
Of course, it would be fantastic to begin every new learning experience with something that 
would foster curiosity, but coming up with all those fantastic stage-setting curiosity inducers may 
be a challenge or even overkill.  A better strategy would be to identify those components of the 
learning process that are most critical to overall success.  Perhaps the parts that lay the 
foundations for subsequent learning, or perhaps some key concept that, once students get it, 
everything else is easier.  Any learning experience that seems important to overall success 
should be the optimal ones to enhance via some form of curiosity induction. 
 
3. Making Learning Addictive 
 
Addictions come in two forms: biological addictions and psychological addictions.  Most relevant 
to the current discussion, psychological addictions can be very powerful and are generally 
driven by the provision of so-called random rewards.  Consider the addiction a huge proprotion 
of the population shares: our addiction to our smart phones.  According to a recent survey 
conducted by Asurion, we check our phones on average 96 times a day, or once every 10 
minutes or so.  Why do we check our phones so frequently?  We check them because of the 
uncertainty and randomness with which “rewards” occur, especially within the social media 
platforms most of us access through our phones (Griffiths & Nuyens, 2017).  Those rewards 
could be likes, shares, comments or even positive e-mails.  We never know when these things 
might happen, and even if we just checked a moment ago, it’s always possible the something 
has happened since.  So before long, we check again. 
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At this point it is critical to highlight a distinction between the use of random rewards and our 
discussion in the gamification paper about the pros and cons of extrinsic rewards.  In 
gamification contexts, rewards are often tied directly to achievements - you complete some 
goal, you gain some reward.  The reward is predictable and the path to receiving it is obvious.  
Random rewards are different, and the difference is critical.  Random reinforcement can be 
described as when something provides us with rewards for engagement, but we are never 
entirely sure when a reward is coming. This keeps us thinking that a reward might be just 
around the corner if we just stick with whatever we are doing.  In fact, one of the initial critical 
findings in the early behaviourist literature is the finding by B.F. Skinner that animals will persist 
at a task longer (and will perform more rigorously) when their performance is rewarded 
randomly (Ferster, 2002). 
 
Let’s return to our smart phone addiction.  While we’re not attending to our phone we could be 
missing out on rewarding things.  Contacts or friends may be liking or commenting on our posts, 
or even sharing them with others.  E-mails could be arriving with opportunities of some sort.  
Friends might be texting with suggestions of fun after-work activities.  We never know when 
these things will happen, or how rewarding they will be, but from time to time at least we are 
randomly rewarded with something we truly value.  Thus, we become driven to check.  We 
return to our phones and take a peek to see what rewards, if any, may have accumulated, and 
may repeat this up to 96 times per day!  Often nothing of any relevance has happened since the 
last time we checked.  But even if we check now and put our phone down for 5 minutes, 
something new might have happened, so we feel the compulsion to check again. Random 
rewards are key to gambling addictions, video game addictions, and our propensity to purchase 
lottery tickets (wherein the rewards are more often imagined than real). 
 
This brings us to our third guiding principle: As Possible, Include Occasional Rewards that 
Randomly Recognize Some Specific and Relevant Behavior. 
 
As is the case in any form of reinforcement, it is critical that the reinforcement be specific, and 
that the behaviour being rewarded is one that should result in deeper learning (e.g., Diedrich, 
2010).  Thus, when implementing a random reward system, the first step is to identify certain 
desirable behaviors, especially behaviors associated with deeper and more enduring learning.  
Once a list of desired behaviors is obtained, then these behaviours are rewarded according to a 
so-called” schedule of reinforcement”. 
 
For example, there is considerable evidence that learning experiences have the most enduring 
impact if the learning is spaced rather than massed (Yeung et al, 2020).  That is, students who 
return to their learning regularly, learning a little more each time (i.e., spaced learning) will 
generally show better and more enduring learning than students who come just now and then, 
but spend a lot of time on the platform each visit (i.e., massed learning).  So perhaps we want to 
increase how often students return to the platform in hopes of minimizing the time between each 
visit.  This could be our target behavior 
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To set up our schedule of reinforcement we would then devise a rule of some sort based on this 
behaviour, particularly a rule that includes a random factor.  For example, we might say that if 
this student logs on a few times in a row within 2 days of their previous log in, we want to send 
them a little note or even points, as long as either is clearly tied to the target behavior.   So we 
might say “Congratulations, you are doing a great job returning to your learning!  As thanks you 
have earned X points!”.  Critical though is the following question … how often “in a row” must 
this student log in to get the reward?  This is where the randomness comes into play.  We might 
set up the rule that we will give this reward for 5 consecutive logins within 2 days of each other 
plus or minus 3 logins.  Sometimes they will be rewarded after just two qualifying logins, but 
other times it might take 8 before they are rewarded.  Each time they login then, there is a 
chance they might get a reinforcing message, and that will keep them coming back. 
 
Random rewards could also be used to keep learners appropriately engaged during the learning 
process.  For example, there is likely some optimal time they should spend learning (or at least 
some minimum time whereby with any less time not much learning is possible).  So we might 
want to reinforce the behaviour of staying engaged with the platform for at least some minimal 
amount of time.  Once again, now that we know the target behavior we can randomly reward it 
based on a specific schedule of reinforcement (“You’re doing a great job sticking with your 
learning the last few times you came here, thank you!  Here are Y points”).  For example, we 
may decide that every 6th time a student stays engaged for more than the minimal time, plus or 
minus 4 times, they will receive that message and the points that go with it. 
 
Although learning platforms do offer rewards, it seems few if any currently utilize random 
rewards in this manner.  From a psychology perspective that is very surprising given how 
powerfully they induce engagement.  Because of this though, the implementation of random 
rewards represents a great opportunity to have a very large impact on digital learning.  Imagine 
a student who logs out, but then shortly thereafter wonders if something good might be waiting 
for them the next time they log in.   If the rewards are correctly formatted, this can support an 
addiction to learning that could be a very positive addiction! 
 
4. Wait For It 
 
In his discussion of psychological addictions, Robert Sapolsky (2017) discusses the 
neuroscience underlying the addiction.  We know that the neurotransmitter dopamine, when 
released, makes us feel good.  When thinking about addictions then, one is tempted to assume 
that when the target of the addiction is in hand, that’s when dopamine is released.  However, it 
turns out this is not true.  Dopamine is released at the highest levels when the person is in 
pursuit of a goal that feels potentially within reach.  It’s all about the thrill of the chase! 
 
For example, consider the shopping addict.  That person who goes shopping in hopes of finding 
that fantastic thing at a very reasonable price.  If we could look at their brain we would see that 
dopamine is mostly released when they feel they may be about to find something good.  Once 
they actually find it, and especially shortly thereafter, these enhanced levels of dopamine are 
actually reduced. 
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This allows us to add another principle that is part of the psychological addiction story previously 
discussed, but can also be broken out and used in a different way: that of anticipation.  For 
example, “level ups” as used in gaming are connected to this; the person wants to reach that 
next level and the anticipation of reaching it makes them want to stay engaged.  As learning 
platforms and processes are devised, if there are opportunities to let the learner know that they 
are on a path that includes specific “rewards” that they value (and if they are occasionally 
reminded of those rewards), the anticipation can help them stay engaged. 
 
Note that we are in a bit of a strange territory here in the sense that anticipation is almost 
always associated with some upcoming and pleasurable future event and, as such, there are 
aspects of the experience that one might link to extrinsic motivation systems.  That is, the 
student learns of the goal and works to earn it (e.g. as they might work for pay, etc).  But there 
is also the emotionality associated with being close to getting something you really want, an 
emotionality that drives continued performance.  That emotionality is what gives the chase its 
thrill. As will be discussed in the next section, positive emotional states help make learning feel 
safe and supported. 
 
Given the aspect of extrinsic motivation associated with anticipation, it is critical to return to a 
core point.  The anticipated rewards must be connected to learning goals.  So maybe it is 
something like, “When you score better than 80% on four modules, you will no longer be 
considered a novice and the N will be removed your icon and replaced with a B representing 
your new title of Budding Scholar” … then after they complete 2 modules are completed with an 
80% score, “You’re half-way to being a budding scholar! Keep up the great work!”  Some level 
of extrinsic motivation is not a problem, if earning the reward requires the student to engage in 
learning in the appropriate manner.  This should certainly be part of any consideration of using 
anticipation within digital learning platforms. 
 
This leads us to our fourth guiding principle: When Possible, Create Contexts Wherein Learners 
Anticipate Some Reward if they Persist in Some Desired Behaviour 
 
5. The Power of Community 
 
We often think of learning in very positive terms related to personal growth.  We believe that to 
learn is to become a better person, one who can now see and think about things in more 
complex ways.  However, the reality is that learning is often uncomfortable as it involves us 
entering a world in which we are confronted with problems or situations that are unfamiliar and 
often challenging given our initial levels of skills and knowledge.  The very heart of learning then 
involves becoming OK with being uncomfortable, which is determined to a large extend by the 
context we are in and who we share that context with.  If those we interact with treat us with 
value, friendship, respect and support, then we feel part of a safe community,  which allows us 
to tolerate the discomforts of learning.  Given this, it’s not surprising that a student's sense of 
community within a learning environment is a strong predictor of their success (Sadera, 
Robertson, Song & Midon, 2009).  
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Often educators leave it mostly up to students to form communities within the classroom, but 
this needn’t be the case (see Allan, 2000).  While any given cohort of students may feel like “just 
another cohort going through the same learning experience” to the educator, to the student this 
specific educational experience is unique, and this cohort is their cohort.  The question is, how 
strongly do they feel connected with their cohort? 
 
There is a framework in educational psychology termed the Community of Inquiry.  The basic 
notion is that the optimal learning context is one in which all participants involved in a learning 
journey see themselves as a community of learners who want to know things and discover them 
together (Garrison, Anderson & Archer, 2010).  This framework highlights three critical 
relationships.  The first is Social Presence; the relationship between the student and their fellow 
peers.  The second is Cognitive Presence; the relationship between the student and the course 
content that they are engaged with.  The third is Instructor Presence; the relationship between 
the student and the primary educator.  Anything that can strengthen any of these relationships 
will create a safer and, therefore, more effective learning environment. 
 
Which brings us to our Fifth Guiding Principle: When Possible, Use Activities that Bind a Cohort 
of Learnings into a Community of Inquiry 
 
When considering examples of how to reach this goal, it is useful to consider the separate kinds 
of presence individually. 
 
Many of the ideas that follow relate to contexts in which a cohort of students is set, and that 
cohort then move through some learning experience together.  This is often NOT the case for 
digital learning platforms wherein students may join the platform and move through it completely 
at their own pace with the overall “cohort” continually changing as some students leave the 
platform and new ones join.  To best illustrate the concept, I begin with that traditional context, 
but at the end of each section we’ll consider how this could be applied in asynchronous learning 
situations as described. 
 
5A. Enhancing Cognitive Presence.  What then can educators do to enhance the connection 
between the students and the course they have enrolled in?  One highly effective and relatively 
easy approach is to explicitly build what is called Positive Identity Interdependence (Laal, 2013).  
Positive Identity Interdependence refers to the unity and cohesion that can result when groups 
perform activities that associate all members of the community with common identity symbols.  
For example, a group may be asked to come up with a fun name for their cohort, perhaps 
something that could be captured with a hashtag to facilitate digital interactions even further 
among the group.  They could also be asked to create a logo, flag, rally song, or really anything 
that is intended to bind the cohort together. 
 
When the first author of this paper offered his first Massive Open Online Course, he suggested 
a few names for the cohort and allowed the students to choose.  It was an Introduction to 
Psychology course, and the name they chose was The Cognitive Cannibals!  The idea is that 
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we were like brains “eating up” information about ourselves.  While the instructor was going to 
stop there, the students took things to another level, ultimately even creating a course logo (see 
below) then setting things up so students could purchase course merchandise online.  You can 
still see tweets of the groups interacting via the #CognitiveCannibals hashtag and it is very clear 
how much they embrace the membership label. 
 

 
Let’s now return to the issue of asynchronous learning environments wherein the cohort is 
continually changing.  In this case the scale of things may need to be adjusted in the sense that, 
rather than targeting a specific cohort, we move up a level and target the platform more 
generally.  We see high schools do this regularly; every year new students arrive and previous 
students leave.  Instead of doing any sort of Positive Identity Interdependence at the class level, 
it is done at the school level.  The school teams have a name, typically an animal or some sort.  
They may have a school song, a logo, colours, etc.  All of these are designed to make the 
student identify with others at their same school.  Perhaps within the digital learning context it is 
the platform itself that should be given these aspects. 
 
 
5B Enhancing Social Presence.  To some extent, supporting the development of Positive 
Identity Interdependence doesn’t just enhance the connection between the students and the 
course, it also binds all the students into a learning community and in so doing enhances Social 
Presence.  There are additional approaches to enhancing social presence also worthy of 
consideration. 
 
Eric Mazur has championed something termed “peer learning” for many years now (see Crouch 
& Mazur, 2001).  One of his classic implementations occurred in the context of an Introduction 
to Physics class.  Students were first given physics problems along with multiple answers from 
which they were to choose the correct answer.  These problems were designed to support 
about a 50% accuracy rate on initial testing.  Using response devices students respond to the 
question and, as designed, about half of them get the right answer.  Then the critical step, 
students are asked to take just a few minutes to chat with each other about the problem, and 
then they are asked to vote again.  Accuracy jumps to around 90%.  What happened? 
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The claim is that as students talk to one another about the problem and potential answers, 
those who got it right could better explain the basis of their answer than can those who chose 
incorrectly.  Thus, the accurate students were teaching the others why a given answer was 
correct.  When Mazur assessed the way students were teaching one another, he noticed that 
they were explaining things differently than he himself would, leading him to conclude that 
sometimes students are better at teaching new concepts than are the faculty. 
 
He related this to what is called The Curse of Knowledge.  That is, once you know something 
you forget what it was like to not know it.  This is especially true if you’ve known that thing for 
decades or more.  The further you are from learning that piece of knowledge, the less you can 
connect with the challenges of not-knowing.  Thus, students who have just learned that 
knowledge themselves may be best able to connect with students who have not yet learned it, 
helping them bridge that knowledge gap. 
 
If it is possible to create contexts where students directly connect with one another in the 
context of learning, these contexts can both enhance learning and enhance social presence.  
For example, a technology called peerScholar manages a learning process wherein students go 
through three steps.  First they are asked to create some composition in line with instructions.  
Second, they see a subset of work submitted their peers - anonymously presented and 
randomly selected - and they are guided through a process of giving constructive feedback to 
each peer.  Third and finally, they see the feedback peers have given them, and they are given 
the opportunity to revise their work for final submission based on that feedback.  Note that 
students are helping their peers enhance their work, thereby enhancing their success in the 
course.  These sorts of pro-social interactions enhance social presence as was empirically 
demonstrated in the case of the peerScholar process (Paré, Collimore, Joordens, Rolheiser, 
Brym & Gini-Newman, 2015). 
 
Other approaches that involve students supporting each other’s learning would also be likely to 
positive impact social presence.  For example, sometimes mentoring contexts can be created 
whereby more advanced students help those newer to some subject area.  These sorts of 
mentoring contexts also enhance social presence (Ensher, 2013). 
 
Returning to the issue of asynchronous learning, peer learning of the sort described here could 
be performed by whoever happens to be part of the platform at a given time.  For example, 
there now exist technologies that allow students to give each other constructive feedback as a 
way for students to help one another improve (e.g., peerScholar.com).   At given points during 
the learning there could be platform wide challenges (perhaps different challenges aimed at 
different levels of learning) whereby students are first asked to answer the challenge 
themselves, but then they enter a round of technology-enabled peer-assessment to get ideas 
from their peers about how their work can be improved prior to final submission. 
 
Thus, if during the course of learning, students can be occasionally asked to interact with one 
another in a pro-social manner, helping each other in any way perhaps aided by technology, this 
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will help bind the students to one another.  As a result, the learning space will seem safer and 
more friendly, which will optimize the learning that occurs within it. 
 
5C Instructor Presence - In 2021, two of the authors of this paper performed an analysis to 
determine the factors that most contribute to a successful eLearning experience and how those 
factors interact (Kaur & Joordens, 2021).   Of all identified factors, the Number 1 predictor of 
student success was instructor presence.  The key to instructor presence is captured well by the 
following phrase, an instructor is felt to be present if “they are there and they care”.  When 
students feel this, they appreciate the instructor and want to perform well. 
 
The recommendation to flow from this is perhaps obvious.  Every learning experience should be 
explicitly associated with a specific instructor or team of instructors, and the more those 
instructors can prove themselves to be accessible and committed to the learning of their 
students, the better.  As an instructor who tries very hard to be “present”, the first author of this 
paper does have some more specific approaches to enhancing instructor presence (see also 
Kilgore, 2016). 
 
One powerful approach is to be very transparent with students about why the course is the way 
it is.  That is, you’re now reading a paper about evidence-based ways to enhance digital 
learning, so clearly you are the kind of educators that constructs their courses in principled 
ways.  Explain those principles to the students.  If you choose to have them go through some 
learning experience, let them know why you made that choice and how you think they will 
benefit from it.  When students see that you have their ultimately success in mind at all times, 
and that you are truly trying to help them learn and grow as a person, they will feel more 
connected. 
 
Regular and friendly communication is also very important.  Let the students know you are 
thinking about them.  If a given student asks a question, via e-mail for example, that you think 
might also be relevant to other students, then share the question and your answer with the 
class.  If you have the time and ability to find out more about your students as human beings 
first, and if you have the time to also share some of your own humanity outside of your role as 
an instructor, those can also positively impact instructor presence (Kassinger, 2004). 
 
This can be done in asynchronous ways as well. First, by simply sharing with students why they 
are being asked to go through various learning experiences – which can be done via pre-
recorded videos or micro-learning – the designer is communicating to the student that they care 
about their learning and have made thoughtful choices to optimize it.  Similarly, well placed “just 
in time” learning resources can help students to better understand what is being asked of them, 
which can both increase their perceived competence to meet the challenge while also again 
showing the student that the course was designed in a way to support their success.  Yes, 
showing students “you are there and you care” is likely easiest in face-to-face synchronous 
contexts, but caring can be expressed in many ways. A thoughtful and openly described course 
design is one way that works for all delivery methods. 
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If one can create a learning environment with high levels of cognitive, social and instructor 
presence the student will truly feel part of a safe and supportive learning community.  Not only is 
this what we all wish for ethical reasons, it is also the best context for supporting the 
uncomfortable process of learning with others.  Luckily, with some intentional design, 
community can be enhanced in relatively straightforward ways  
 
Summary 
 
The primary purpose of this paper was to elucidate some principles from the science of 
psychology that can help guide the design of optimal digital-learning environments.  To ease 
consideration and use of these principles, they are summarized in the table below. 
 

Principle Effective For An Example 

1. The Power of Unfinished 
Business 

Bringing learners back to the 
platform when they leave 

Designing the options to leave 
the platform as being available 
in the middle of some learning 
module, not at its beginning or 
end 

2. Inquiring Minds Want to Know Keeping learners engaged at an 
intrinsic level 

Beginning learning with some 
experience or fact intended to 
generate curiosity around what 
is about to be learned 

3. Making Learning Addictive Bringing learners back or 
keeping them engaged  
Generally shaping desired 
behaviours 

Using random rewards to 
“addict” students to the learning 
experience 

4. Wait For It Keeping learner engaged at an 
intrinsic level 

Leveraging anticipation, but 
having students working 
towards goals and slowly getting 
closer and closer 

5A. Cognitive Presence Helping students feel connected 
to the course and what they are 
learning 

Having a given cohort of 
students create a name, logo, 
etc. to represent their specific 
group 

5B. Social Presence Helping students feel they are 
part of a safe and supportive 
community of learners 

Having students engage in 
various forms of peer learning 
involving pro-social interactions 
among the students 

5C. Instructor Presence Motivating students to do their 
best and to appreciate the 
learning experiences on offer 

Communicating often and in a 
friendly way, justifying 
educational experiences in 
terms of student success 
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Of course, this does not reflect all the ways in which current psychological knowledge could be 
leveraged to optimize digital learning, but it is certainly a very strong starting point.  If the 
design of the learning experience is informed by these principles, and by the gamification 
principles outlined in the companion paper, there is every reason to believe that students will 
find the experience engaging, valuable, and one they wish to return to on a regular basis. 
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