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Abstract— It is believed that if students are well engaged in the 
learning process within the classroom, they will continue the 
learning process independently outside the classroom. To facilitate 
such out-of-class learning, there is a plethora of traditional 
techniques with a variety of learning theoretical backgrounds. 
While out-of-class activities based on these techniques have shown 
to improve a student’s overall quality of learning, traditional 
activities lack the supervision, instant feedback, and 
personalization that the current generation of students expects. 
With the rising cost of college tuition, many of today’s students are 
working more hours outside of an educational setting and 
therefore need more supervision and encouragement than their 
predecessors. These factors make traditional out-of-class activities 
not effective to achieve the desired level of student learning and 
engagement outside the classroom. The faculty needs to rethink 
ways to redesign traditional out-of-class activities to make these 
activities more effective for this generation of students. This paper 
presents a review of the literature on and categorization of 
traditional out-of-class activities. The paper also discusses the 
results of a survey of what the faculty is doing to engage and 
continue student learning outside the classroom. Finally, the paper 
presents a new way of designing and delivering out-of-class 
activities that have the potential to increase student engagement 
with the help of instructional scaffolding, interactive activities, and 
personalization and adaptation.  
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I. INTRODUCTION

In a face-to-face classroom setting, learning happens not 
only during the class but also after students leave the classroom. 
Such learning activities are defined as “activities in which 
students engage during the undergraduate study that are either 
directly or indirectly related to their learning and performance 
and occur behind the formal classroom, studio or laboratory 
setting” [1]. Out-of-class activities are traditionally viewed as 
an unsupervised activity with a specific learning objective that 
students can do in their most convenient time. Out-of-class 
activities prepare students for real-life challenges, such as time 
management, independent learning, and self-efficacy. Such 
out-of-class activities have many benefits as found in previous 
researches [2] - [5]. It is also shown that [6] learning well in the 
classroom does not guaranty that students will also do well 
outside the classroom.  

Recent studies [7] found that freshman students are not as 
prepared for college work as their predecessors. The lack of 
preparation is exacerbated when students do not reinforce what 
they learn in class by studying outside the classroom [7]. 

Another study [8] shows that this trend of not studying outside 
the classroom starts well before the students attend college. 
While most college advising guidelines [9] state that students 
should study at home around 2-3 hours per credit hour of class 
per week, students rarely follow this guideline [10]. Another 
recent trend shows students are working increasing hours on 
their job outside the classroom [10]-[11] Reasons contributing 
to this trend include rising tuition cost, living expenses, and 
other socio-cultural challenges [10]-[11]. Students spending 
less time studying outside of class and working more hours are 
the two critical issues that most institutions are currently facing. 
Therefore, it is crucial to investigate approaches that will ensure 
effective usage of the time that the students have for studying 
outside the classroom. Instead of focusing on the relationship 
between hours employed and academic performance (which is 
a complex research study on its own), we should investigate 
how students can best utilize the limited time that they allocate 
to conduct out-of-class activities and how we can provide such 
activities in a more active, personalized and structured way that 
facilitates greater engagement and improved student learning.  

This paper, therefore, looks at what faculty are currently 
doing to keep students engaged with the course content outside 
the classroom, discusses the shortcomings of such approaches, 
and introduce a new way to conduct such activities to better 
utilize time, improve learning, and engage students more.   

II. BACKGROUND

Homework, or out-of-class activities are an integral part of 
traditional teaching. However, in recent years, such activities 
have been scrutinized [13] because of the lack of consideration 
for the individual learner’s learning needs, such as; learning 
styles, situational factors, student’s aspirations, class context, 
and motivation. Therefore, there is a need for developing 
learner-centric activities using pedagogical tools to facilitate 
student learning and engagement. Although online and distance 
learning attempt to provide some personalization, the lack of 
interaction between faculty and students in a purely online 
environment makes it difficult to engage students outside the 
classroom. Therefore, a blended approach where face-to-face 
teaching is supplemented with personalized and interactive out-
of-class activities is an improved way to support student 
learning outside the classroom.  

It is important to note that the focus of this paper is not on 
informal learning. The proposed out-of-class activity system 
(Section V) is used to assess student learning and maintain an 
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unsupervised continuation of the learning process so that 
students are more engaged with the content between classes.  
Most of such activities are graded and are used to assess 
students academically, however, some activities may not be 
graded and are used solely for practice or skill development. 
Moreover, such out-of-class activities are utilizing digital 
technology. As studies [14] show, there is a significant benefit 
of students being instructed with digital learning technology 
away from the confines of the classroom. The technology 
available today allows this transition to be seamless as most 
students are able to connect to a device away from class. This 
constant connection also enables teachers to connect with 
students outside of class to solidify learning.   

III. TYPES OF OUT-OF-CLASS ACTIVITIES 
There are many different types of documented pedagogical 

practices for out-of-class activities that are currently being 
used. The review of the out-of-class activities has two 
objectives. The first objective is to provide a synthesis of the 
current state of research on out-of-class activities. This 
objective is attempted by focusing on the following research 
questions: What type of out-of-class activity is being 
researched, what is the discipline of that research, what type of 
technology is being used for out-of-class activities, what is the 
education level of participating students in these activities, 
what is the learning domain and what is the goal of the 
research. The second objective is to investigate what is the 
current state of innovative or nontraditional ways of 
conducting out-of-class activities. We focus on this issue by 
looking for an answer on these questions: what new capability 
the approach is offering, is it using any new technology like 
mobile and such, what is the attitude and perception about out-
of-class activity and how it is addressing improving student 
engagement and learning. With these questions in mind, we 
ordered each of the literature found and listed them for 
classification. 

A. Inclusion and Exclusion Straregy 
This study examined any research that focused on out-of-

class activities over the last ten years. To find these activities, 
we looked at research (in major digital libraries and archives) 
that are utilizing out-of-class activities. At first, we only looked 
into work performed in the Science, Technology, Engineering, 
and Mathematics (STEM) domain. However, as we found fewer 
researches on diversified approaches, we included K-12 and 
social sciences to expand the result. We selected publications if 
it was published in a peer-reviewed conference or journals and 
archived in major digital repositories (ACM, IEEE, Springer, 
ERIC, ProQuest, etc.). Additionally, the work has to address 
out-of-class activities directly (for student learning and 
engagement) and not as a by-product of other research. Non-
English publications were also excluded. Collaborative or 
distributed learning domains and Learning Management 
Systems (LMS)-based out-of-class learning activities are also 
excluded as they are not within the scope of this research. The 
amount of research work addressing out-of-class activities in the 
STEM area was surprisingly small compared to the amount of 

research work performed for in-class learning and engagement. 
Additionally, the ratio of work related to this concept on the 
social sciences and in the K-12 area was more than STEM 
disciplines. However, we only consider college level out-of-
class activities in our classification. Searches in the digital 
archives were made with compound Boolean expressions (for 
instance, “out-of-class activity” or “out of class activity”, etc.) 
to filter irrelevant publication (which has only one of these 
keywords). Eventually, 87 publications were selected and used 
to formulate the following classification. 

B. Classification 
In classifying these activities, we look into teaching styles, 

activity goals, technology used, learning outcomes, student 
level etc. Each of the following types of out-of-class activities 
has its own benefits and drawbacks that we discuss in further 
detail.  

• Traditional: The traditional out-of-class activities can be 
writing or reading assignments, problem-solving activities, 
essays, and group work; where students work on one or 
more problems and submit their work before the deadline. 
Normally, students may have several of these activities 
during the semester and many of these activates are graded 
by faculty. Even though there was a lack of research with 
traditional out-of-class activities in the STEM area, 
significant amount of research has been conducted on the K-
12 and the social science area. Although these types of out-
of-class activities engage students to a certain degree, a 
widely critiqued issue is that it allows students to 
procrastinate and do not provide timely feedback.  

• Blended: These types of activities [13] are extended 
versions of the traditional activities where part of the 
activity is done either through specialized hardware 
(Raspberry Pi [14]), software (games [15] or visualization 
[17]), new technology (like AR and VR [17]), or by using 
online tools (for instance YouTube [18]).  Although 
blending traditional activities with technology makes it 
more palatable for the current generation of students, proper 
design and delivery of activity is challenging yet crucial for 
the success of this approach.  

• Flipped classroom: Flipped classroom attempts to keep 
students busy with school work at home and engage them in 
the classroom with discussions and activities related to what 
they did outside the classroom. For example, students would 
be assigned a section of reading and a PowerPoint 
presentation of slides to study before their next class period. 
During class time, students are quizzed on the reading. In 
recent years, the concept of flipped classes [19] became 
popular for its perceived benefits in student learning and 
engagement [20]. However, there are concerns [20] related 
to this new pedagogy, that it might not work for all types of 
students, especially those who come from a socially 
disadvantaged background.  

• Online/Distance learning: Online/Distance learning  
consists of learning remotely without being in a normal 
face-to-face setting in the classroom. Forums, discussion 



boards, or similar means are frequently used to have 
interaction among the class participants.  

• Pedagogical agents/learning companion: Animated 
characters are used in a digital environment to help students 
study at home. These characters are created to interact with 
the student and can be used as a coach, or for help when 
needed. There has been a lot of research done on 
pedagogical agents and learning companions [21]. 
However, it is domain specific and developing one is 
difficult because of the need to develop a simulated human 
interface and associated AI.   

• Virtual/remote labs: Virtual/remote labs [21]-[22] are 
online interactive spaces, where students can perform 
different experiments in a simulated lab. Some of these labs 
can be also cyber physical systems, where the instruments 
are located geographically in a different location than the 
student. Such labs have the potential for students to do lab 
works anytime and from anywhere. However, not all 
courses need labs and not all experiments can be done 
remotely, and therefore its applicability is limited to 
domain-specific courses.  

• Informal learning: Informal learning activities are limited 
to field trips, museum visits, etc. where students are exposed 
to real world scenarios, and the expectation is that students 
will learn from the experience of that exposure.  Most times, 
these activities are not graded and participation is voluntary. 

IV. FACULTY PRACTICE 
To identify what higher education faculty are currently 

doing to keep students occupied outside the classroom, we 
conducted an online survey in the ACM SIGCSE member 
forum. The survey was also distributed among the faculty of the 
author’s department. The survey was conducted for little more 
than a month during January and February of 2018. 94 
responses were recorded in the survey. 83% of responding 
faculty were from STEM disciplines. Of those who responded, 
54% were male and 43% were female (rest did not answer). We 
saw a somewhat equal coverage of Full Professors (31%), 
Associate Professors (30%), and Assistant Professors (24%). 
15% of the responding faculty were some form of temporary 
faculty (adjunct lecturer, teaching faculty etc.). 

The majority of the respondents (74%) were from North 
America, while 14% were from Asia and 8% were from Europe. 
The survey received equal number of male and female 
instructor’s responses from Asia and Europe. There were fewer 
female instructors responding from North America. There was 
no female instructor responding from Africa or Australia, and 
no male instructor responding from South America. More than 
60% of the responding faculty teaches undergraduate level 
courses, while 32% teaches graduate level courses. Fig. 1 shows 
the degree program distribution of the responding faculty 
members against their rank. 

Most of the faculty (71%) has 2 to 3 course load per 
semester. 70% of the responding faculty relies on traditional 
face-to-face lectures for teaching a course. Flipped classroom 
was used by 6%, while a blended approach was taken by 19% 

of the faculty. It was evident from the survey that traditional 
face-to-face lecture is still the prominent teaching style among 
different faculty ranks. 
 

 

 

 

 

 

 

 
 

Fig. 1 Degree program by faculty rank. 
 
 

 

 

 

 

 

 

 

 
Fig. 2 Class type and student preparedness. 

 

We asked faculty about student preparedness for classes 
and the time they spent studying outside of class. 76% of faculty 
agree that students do not spend enough time studying outside 
of class. 78% of faculty agree that students are under-prepared 
for the classes. Fig. 2. shows the intersection of faculty’s 
impression that students are not prepared for classes and the 
type of classes that the faculty is teaching (where n=number of 
response). It is obvious that across the spectrum of class types, 
faculty strongly agree that students are not well prepared for 
classes. Related to the statement “Students do not spend enough 
time studying outside of class”, instructors strongly agree (or 
agree) that students do not spend enough time out of class 
studying the class material (Fig. 3). This notion is prevalent all 
through the undergraduate years. Surprisingly, the trend is 
somewhat similar for the graduate students also. 

The overwhelming majority (94%) of the faculty provide 
out-of-class activities that are graded and included in the final 
score. Faculty made equal use of problem-solving questions, 
programming assignments, group work, reading assignments, 
writing reports, watching or making videos, attending events, 
etc.) and we classified them into four distinct categories where 
we thought they fit. As is evident from Fig. 4, faculty mainly 
employ traditional types of activities to keep students engaged 
outside of class. 
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Fig. 3 Faculty impression on student not spending  
enough time for study outside the classroom. 

 

 

 

 

 

 

 

 

 
Fig. 4 Types of out-of-class activity. 

 

Finally, we looked into the type of platform students use to 
perform those different types of activity. As shown in Fig. 5, 
the traditional personal computer (PC) is the preferred platform 
for the majority of the out-of-class activities. Specialized 
software-based activities are the second most used approach for 
giving out- of-class activities. Mobile phone and specialized 
hardware-based activities are also common, though not as 
prominent as the earlier two options. 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5 Type of platform used for out-of-class activities.  
 
The survey results tell us that most faculty teach traditional 

ways and use traditional out-of-class activities to keep students 
engaged outside the classroom. Additionally,  faculty rely 
highly on traditional PCs and are not leveraging mobile devices, 
even though in the last few of years the use of mobile devices 
has skyrocketed. In a recent Pew Research Center study [24], 
94% of the 18-29-year old has a smart phone, and mobile device 
users are so dependent on their phone that 1 in 5 people in the 
USA will access internet only through a mobile device. The 
same study also shows that college students prefer to use the 
mobile version of an application rather than to use either the 

desktop or the browser version of that application. Furthermore, 
there is a plethora of research [25]-[26] which shows that 
mobile learning engages students more and improves student 
learning. Findings from our existing research [27] also revealed 
a positive relationship between student learning and the use of 
a mobile device in class. Through the literature review and 
faculty survey, it is clear that there is a great potential for using 
mobile technologies to capture the attention of the student when 
they are away from the physical classroom. This is paramount 
not only to students and their success but also to the instructor 
as it aids in constant engagement, monitoring and intervention. 

Therefore, a new out-of-class activity model is proposed 
that will exploit students’ usage of technology and mobile 
devices for supporting interaction, engagement, and learning 
outside the classroom. The new model uses the mobile device 
in an active and innovative way, which supports blended 
learning and where participation is part compulsory, part 
interest driven, and where learning is being evaluated 
continuously. By having a guided learning environment and by 
using mobile technology, the goal is to steer students more 
effectively once they leave the classroom,  and the expectation 
is to help students maintain more focus on the course content.  

V. DYSGU: OUT-OF-CLASS ACTIVITIES FOR 21ST CENTURY 

As described in Section III, traditional out-of-class 
activities are static in interaction, large in size and scope, 
students need a longer amount of time to finish, and faculty 
need an even longer amount of time to grade them and provide 
students with feedback. Because of that, the faculty generally 
assign a handful of these activities during the span of the 
semester, minimizing the assignment’s effectiveness.  
Furthermore, the time limit enforced to complete such activities 
typically ranges over a few days to a few weeks. Undergraduate 
students are known to procrastinate and often only start 
working on solving these activities hours before the deadline, 
which may result in sub-standard and incorrect submissions.  
Traditional out-of-class activities often use a “one size fits all” 
approach, which might not be engaging enough for a wide 
range of students. Rather, we need personalization and choice 
of adaptation to satisfy students’ specific needs so that an 
optimal learning experience can be achieved [28].  

In order to address the abovementioned challenges, this 
paper presents an innovative redesign of out-of-class activities 
through   a guided learning environment, named Dysgu. Dysgu 
is a mobile and cloud-oriented client-server system. On the 
client side, students able to see available activities along with 
the status of the class. On the faculty side, educators are able to 
post activities, view student progress, provide feedback, send 
announcements, and create reports. Dysgu uses cloud services 
on the background to provide users a transparent view of the 
system. That way, the faculty doesn’t have to run the server 
24/7 and both the student and the faculty can act as 
asynchronously as they prefer. Although Dysgu is intended to 
be used in STEM courses, it is developed in a way to make it 
extensible to any discipline. Although there is a list of design 
and technological challenges this system has to address, we are 



not covering those in this paper because of the length constraint 
of the submission. 

A. Properties of Dysgu 
Dysgu is designed to support student learning and engagement 
out of class. Some of the key properties of Dysgu are as follows: 
• Scaffolding: The redesigned activities in Dysgu are smaller 

in size and scope than traditional out-of-class activities and 
allows incorporation of instructional scaffolding [29]. A 
collection of activities form a learning path and multiple 
learning paths form a module. Each learning path have 
multiple activities linked together with a different degree of 
difficulty to address variability in learning and to provide 
instructional scaffolding support. With personalization and 
adaptation provided by Dysgu, this is an extension of 
existing approaches such as Canvas Mastery Paths [30].  

• Interaction: Each activity in Dysgu is delivered as an 
interactive activity to the students. Interactive activities are 
a visual representation of a multi-step problem, where 
students have to devise the answer following a set of steps 
guided by a particular algorithm or process [31]. Presenting 
a problem as an interactive entity enables the students to 
actively engage the problem. Students go through different 
steps, which aids in the construction of a better mental 
model. As a result, such interactive activities can potentially 
improve students’ critical thinking and problem-solving 
skills. Our existing work with interactive problem solving 
[31] has shown that students feel excited and energized to 
interact with such problems and it improves their critical 
thinking abilities. However, in Dysgu, such activities are 
extended further to satisfy student’s learning pace, 
workload, schedule, and any faculty-set policy.  

• Engagement: Dysgu addresses the problem of 
procrastination several ways. The activities in Dysgu are 
frequent with shorter deadlines. Since these activities has 
light workload, are interactive in nature and use 
instructional scaffolding, they are more likely to inspire 
students to be engaged sooner [32]. Additionally, students 
are able to monitor their own progress compared to the rest 
of the class on a real-time basis. This should stimulate 
students’ self-efficacy and encourage them to be involved in 
the activities.  

• Personalization and adaptation: As these activities are 
electronically accessed and administered, students are 
allowed to set up their own schedule in Dysgu to make it 
more adaptive to their needs, i.e. activities are available for 
individual students according to their advertised schedule. 
This form of personalization allows students to manage their 
time effectively and to engage more in these activities. 
Additionally, with appropriate privacy settings, the students 
can personalize how the software acts in certain situations 
(for instance, when a student is not doing well compared to 
the class or getting close to the deadline) and in different 
geographic locations (home, work, or public location) 
depending on student progress status.  

• Platform: Dysgu is designed as a mobile-based learning 
system, because mobile platforms are currently the most 

prominently used computing platform and most students are 
active users of this platform. Dysgu also allows faculty to 
administer more activities during the semester as it 
automates delivery, timekeeping, and grading. Additionally, 
this opens up the opportunity to incorporate adaptive 
features into the out-of-class activities to make these 
activities more appealing to students.  Faculty is able to 
monitor student progress which enables them to intervene 
early, if and when necessary, and it is proven [33] that early 
intervention and prompt feedback has a positive effect on 
students’ success.  

• Gamification: Dysgu uses social networking and 
gamification components to encourage participation. 
Having such a social interactive learning environment in 
their mobile devices should allow students to seamlessly 
learn anytime, anywhere and at their own pace. By using 
scores (grades for correct answer) and points (internal 
system currency earned through extra credit and such; can 
be spent to extend the deadline, getting hints etc.), the 
system creates personalized goals and expectations to excite 
students’ extrinsic motivation to actively participate in the 
activities. 

By setting higher expectations for these types of activities (in 
terms of competition, problems with a higher degree of 
difficulty, the chance of gaining benefits other than scores only, 
etc.) than traditional activities, the new model aims to promote 
a self-fulfilling prophecy as shown to work in [34]. The 
proposed model aims to improve the independent learning 
environment that students face outside the classroom with the 
help of mobile platforms, scaffolding, interactive activities, 
frequent feedback, personalization, gamification, and social 
networking. Along with that, the proposed model also allows 
students to be supervised outside the classroom so that early 
intervention can be provided to students, who are struggling 
with the course content. 

B. How Dysgu is Different 
Pinter et al. [35] presented a prototype mobile learning 

system for out-of-class activities, with the goal to reinforce 
student learning in a programming course once the student left 
that classroom. That system allows a student to answer a 
specific question (multiple-choice) in a day, even if the student 
finishes it up right away, whereas, Dysgu has interactive 
problems which are adaptive to student’s performance.  

Carole B. et. al. [36] presented a collaborative online 
learning environment to link in and out of class activities and 
allows student to collaborate using social networking and 
gamification components. In their system, all questions are 
narrative or discussions oriented and tied to a reading material 
set by the faculty. Additionally, their system is browser-based, 
which lacks the flexibility provided by mobile apps, which the 
current generation of students prefers over browsers [24].  

De-Marcos L. et. al. [37] combined both social networking 
and gamification to instruction and showed that it improves 
students’ academic performance. This work has similar goals 
as Dysgu, however the delivery, mode of interaction, type of 
activity and nature of engagement are different in Dysgu. 
Additionally, there are some commercial systems such as 



piazza [39] prulu [40], quizlet [41], socrative [42], Kahoot [43], 
ClassDojo[44] etc. that are different in scope, pedagogical 
intentions, technique or intended audience. 

VI. CONCLUSIONS 
This paper explores the under-examined out-of-class activity 
landscape by classifying the traditional activities and discussing 
their shortcomings. The paper surveys faculty to see what is 
being done in today’s classes to keep students engaged once 
they leave the classroom and the results of that survey showed 
that faculty mostly use traditional-out of the box activities and 
that they see that it does not improve student’s continued 
engagement in the course content. The paper also explores and 
presents an out-of-class learning environment where students 
actively participate to solve problems using their mobile 
devices and partake in social-interaction and game-centric 
activities.   
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