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Abstract 
This exploratory case study [1] involves University students reflecting on the way information is 
presented in a collaborative online workspace called PeppeR and identifies evidence-based practices 
in ways that design can be improved. PeppeR was developed ten years ago in the Faculty of Education 
at a large Canadian urban university for use as a tool for research and institutional teaching. PeppeR 
uses a "web-based collaborative workspace offering specialized knowledge-building features and social 
networking tools to support learners in building learning communities” [2]. 

Digital settings today are inundated with a great deal of rapidly changing information [3]. Americans are 
estimated to consume approximately 15.5 hours of traditional and digital information per day [4] or the 
equivalent of “8.75 zettabytes annually...or 9 DVDs worth...of data sent to the average consumer on an 
average day” [4]. When students come across so much information in a short span of time, it presents 
the challenge of both how to help students manage this potential information overload, while also 
positioning them to critically question all the information they come across [3]. In this pilot study, we 
investigated how the layout of PeppeR either enabled or prevented students from clearly accessing 
information, without feeling overwhelmed by the amount of information in this digital context. 

PeppeR was implemented in a large undergraduate online course with an estimated enrollment of 
almost 2000 students. Using PeppeR was not mandatory in the course, but students could sign up to 
use it for the course’s required experimental participation credit (all students are required to participate 
in three hours’ worth of faculty or graduate student experiments as part of their course). Students could 
use PeppeR to participate in facilitated discussion forums in preparation for course tests and the final 
exam. After using the tool for a semester, students were surveyed about their experience with PeppeR. 

Results showed 67% of the students found PeppeR’s social interaction helpful in preparing for course 
assessments; yet, 66% of the students wished to see a better visual design in the PeppeR platform. 
Two-thirds of the students reported that while it was easy to post information on this platform, the 
platform was hard to use and navigating was initially difficult and frustrating for new users. The threaded 
layout of the discussion also made it challenging for students to engage with all student ideas in the 
discussion forum, especially as the number of discussion threads increased over time. 
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1 INTRODUCTION  
This exploratory case study [1] involves a pilot of undergraduate students reflecting on the design of the 
PeppeR environment and identifies evidence-based suggestions for ways this educational technology 
design can be improved. PeppeR is a "web-based collaborative workspace offering specialized 
knowledge-building features and social networking tools to support learners in building learning 
communities” [2], and it was developed at the Ontario Institute for Studies in Education (OISE) over ten 
years ago.  

Digital settings today are inundated with too much information and too much rapidly changing 
information [3]. Americans are estimated to consume approximately 15.5 hours of traditional and digital 
information per day [4] or the equivalent of “8.75 zettabytes annually...or 9 DVDs worth...of data sent to 
the average consumer on an average day” [4]. When students come across so much information in a 
short span of time, it presents the challenge of both how to help students manage this information 
overload, while also positioning them to critically question all the information they come across without 
feeling overwhelmed [3]. Ideally, computer supported intentional learning embeds a dynamic way to link 
experiential and interpretive knowledge and allows students to make meaning from their individual and 
shared experiences [5]. In this pilot study, we investigated how the layout of PeppeR either enabled or 
prevented students from clearly accessing information, and we make suggestions about how the design 
of the learning management system can better support students. 
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PeppeR is a platform dedicated to educational software design that fosters 21st century skills such as 
collaboration, critical thinking, metacognition, and more. One of the unique features of PeppeR is that 
the design supports a socially constructed learning environment. Participants can share ideas by 
creating a note, then replying to others in a thread or even add a sub-thread or a note characterized by 
a new heading which ideally adds to the initial note. Students can use this threaded conversation to 
develop ideas around a subject. Ideas can be identified and then a group can progressively work to 
improve those ideas. Teachers can model good discussion and collaboration, then can proactively 
decide their role in participating in and facilitating the ongoing discussions. PeppeR also allows 
educators and researchers a behind the scenes look at collaboration and student activity such as time 
spent online and involvement in other online activities [2]. Looking closely at how students organize and 
share their ideas in this online environment can inform researchers around some of the ways in which 
students are coping in this age of infoflux. Infoflux, discussed shortly in the Literature Review, was first 
used by one of the researchers to describe a constant state of being bombarded with swiftly changing 
information in the digital age [3].  

 
Figure 1. PeppeR online threaded discussion with titled primary notes and sub-headings 

 indicating notes in the same thread or threads. 

In PeppeR a threaded conversation is the main way students communicate with each other. A Note is 
the first stage in the conversation. Some of the conversations start with a teacher or moderator 
generated note. Alternately a student can post the first note. A note is a short text-based message with 
a date and title that is seen by the group or community. It usually is in a folder, and folders are generally 
organized by topic or by week. Another feature of PeppeR is a Private Note, which is a way students 
can email or message within the Learning Management System (LMS). The sender and the receiver of 
notes are the only ones who see private notes. PeppeR has a few symbol and function buttons which 
add more layers to the exchange. These include one-step functions which can include links to outside 
material and other notes; embedded video, audio and images; simple emoticons and a thumbs up or 
“like’ button; and the ability to add other authors to an individual note. Metrics behind the scenes allow 
researchers and educators to see the impact of a student’s activity in the system: time spent online; how 
often a note is read; who reads which notes; how many notes a student reads, etc.  

2 LITERATURE REVIEW 
Online graduate level learning is evolving quickly as are societal technology applications and ways of 
accessing information [6], [7], [8]. The literature that informs online discussion can help us to understand 
how a student can navigate and explore knowledge in an online environment. Looking at how 
conversations are designed online, the role of design, and the challenge of how too much information 
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can overload students, may help educators begin to identify evidence-based practices to improve 
important elements of educational technology design.  

2.1 An online conversation 
Distance education began as early as the mid-19th century, in the form of course delivery where the 
learner is separated from the teacher. In the late 1990’s the computer-mediated technology that 
introduced blogs, wikis, social bookmarking and networking as well as ideas like virtual worlds and 
communities had an “all-encompassing impact on the domain of education” [9], [10]. Learning 
Management Systems (LMSs) added discussion board capability and organization tools for teachers, 
aligning the online environment more closely with the functionality of a traditional classroom but allowing 
students to add their knowledge as part of an online community [11], [9] where contributions were 
persistent and available for review and rereading. Learning online began to be accepted as almost 
limitless in scope for individual and community learning: “the interactive nature of the Web allows 
learners to explore a variety of knowledge domains that are meaningful to them” [12], [13]. Fairly rapidly, 
online learning and online conversation began to add the element of dynamic exchange to online 
learning: but at the same time, such online conversations and amount of online information itself, 
became exponentially larger and also harder for students to navigate.  

Some preliminary studies examine the constraints of the commonly used discussion forums. Threaded 
conversations, while the most popular, often do not “foster productive online conversation” [14]. The 
hierarchical note format with threads and sub-threads can be difficult: many notes may remain unread 
[14] and synthesis of ideas can be hard [14].  

Even though online conversations present great new learning potential for students, the online academic 
discussion board is also still unfamiliar for many students and teachers. Thoms and Erylimaz (2015) 
indicate that although some online discussions have the potential for collaboration, a good (or bad) 
learning management system alone still does not replicate all the features of an in-class discussion [16]. 
Students learn differently. Sometimes, participants online can feel isolated if they choose to participate 
only online. Some learning platforms and teaching strategies do not plan well for ways that students can 
‘come together’ to learn, whether that happens in a traditional or an online class. Sometimes online the 
students do not really interact with other students, partly because of the limitations of the learning 
management system, but they interact with “another student’s writing” [16]. Comments made can be 
superficial, and may address particular issues or papers but not really focus on the student in depth.  
For some students and teachers, online ‘conversations’ lack the coherence of a face-to-face discussion. 
For example, if a student logs in and ‘skips’ to just one note or one response, they may not see the 
answers from other students in context. The conversation online, in this case seems disjointed, and 
students can easily lose interest. The role of the instructor, and the role of technology are both important. 
When technology is used to augment a face-to-face course, without careful prior structuring and 
integration of that environment by the instructor, a student may have few useful indicators to navigate 
the discussion, and may also feeling overwhelmed by the number of messages [15]. The look and feel 
of the interface and design can influence how students navigate information [17].  

2.2 Infoflux: the state of information overload 
The term infoflux is used to describe a constant state of being bombarded with information, and the 
swiftly changing nature of how information comes at us in the digital era [3].The number, variety, and 
rapid development of the apps and technologies that provide this information further contributes to a 
state of infoflux. This is not a new reaction to technology innovations. For example, with the advent of 
television, Neil Postman (1985) illustrated the beginnings of information overload with TV’s famous “Now 
this!” jingle using which newscasters could jump from talking about a devastating tragedy to the latest 
celebrity gossip in a matter of seconds [18]. He was emphasizing that when information comes too 
quickly, it can easily be ignored because there is no time to transition between vastly different issues. It 
is hard for anyone to juggle information coming so quickly. Smartphones, social media, and a host of 
many other digital platforms, have heightened Postman’s original idea of being overwhelmed by too 
much information too quickly.  According to a media usage report in the UK, 12 to 15 year-olds alone 
spend 18.9 hours a week online [19]. Carr (2010) argues that the plethora of information online can lead 
to a superficial or cursory type of learning, “When we go online, we enter an environment that promotes 
cursory reading, hurried and distracted thinking, and superficial learning” [20]. Marin and Halpern (2010) 
discuss the notion of the internet having the potential to overload individuals with too much information, 
“The proliferation of information via the Internet will only be managed effectively by individuals with well-
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developed thinking skills” [21]. In an age characterized by a proliferation of information, teachers and 
designers must work together to make online learning environments manageable for students.  

2.3 The role of design 
Successfully navigating online learning environments like PeppeR, where communications are largely 
text-based with video and visual material as supports, require very clear expectations and explanations 
of how different functions are used. Successful integration of all of the elements for learning in a course, 
including the embedded presentation of key information in ways that indicate its value and relevance to 
the learning process is important [22]. One aspect of designing effective online environments is to think 
of the design and organization of the visual interface. Ideally, learning environments will support varied 
learning goals and integrate relevant emerging technologies, thus facilitating more complex learning in 
multifunctional environments [14], [17]. The visual design of a course within a Learning Management 
System such as PeppeR significantly affects teaching presence [23]. Decisions around what content is 
included and how it is to be interacted with and navigated influences student perceptions of the direction 
of the course, and their perceived satisfaction in the course [17]. Good instructional design and 
organization needs to integrate classroom elements such as discussion boards, announcements, 
readings and other multimedia links about the content  [22] without contributing to information overload.  

Badke (2010) explains one of the problems in trying to address the effect of students trying to navigate 
too much information in instructional contexts is that students are often unaware of this problem in the 
first place [24]. In other words, with information constantly swirling around us, it is difficult to be cognizant 
of particular instances of experiencing too much information for us to process. Instead, experiences may 
be pervasive and thus hard to isolate specifically. Goulding claims students may get paralyzed by an 
inability to appropriately judge information [25]. In an action research study on problems related to 
students being overloaded with too much information, Scott (2005) also found the hypertext environment 
of the internet (i.e. things like website text, graphics, advertisements, navigational menus, colours, etc.) 
being on the same page as the main content itself, makes digital information processing more difficult 
for students [26]. 

3 METHODOLOGY 
In this study, PeppeR was piloted in a large undergraduate online course with an enrollment of 1814 
students over the course of one semester (September to December 2017). It is important to note that 
PeppeR was originally designed for use as a collaborative learning environment with online graduate 
student courses, and thus the present context offered an opportunity to identify the kinds of design 
changes that might be needed in this very different instructional setting. The goal of discussion in 
PeppeR was to allow students to talk online about questions and answers in the course. This course 
environment was not designed to be a collaborative discussion, but just to serve as a way to track and 
add to responses about course material. Using PeppeR was not mandatory in the course, but students 
could sign up to use it for the course’s required experimental participation credit (all students are 
required to participate in three hours’ worth of faculty or graduate student experiments as part of their 
course). Students could use PeppeR to participate in facilitated discussion forums in preparation for 
course tests and the final exam. The final exam for the course required a passing mark, so the designers 
felt that students would be motivated to get additional help in many ways, including PeppeR.  Prior to 
using PeppeR, students were surveyed about their experience to date with online learning and at the 
end of the semester, students were surveyed about their experience with PeppeR. The students were 
oriented to the environment by a video of the main instructor who highlighted the possibilities to try a 
‘new’ learning environment online. If students had a question about how to use PeppeR they could use 
the message board in the official course LMS or contact a TA/Researcher through the usual course 
channels. The questions were designed to elicit responses around the way the online environment 
looked and felt to them as students, and to allow the researchers to look more closely at some of the 
functionality of PeppeR in a more question-and-answer based forum.  

4 RESULTS 
At least 40% of the students in the course logged in to try PeppeR at least one or more times (n=689). 
Key summary statistics about students’ PeppeR use in this course include: 

• 637 out of 1814 students logged in, but never wrote anything.  
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• 52 students wrote one or more notes. 

• Of the students who wrote a note, the number of notes written by each student ranged anywhere 
from 1 note to 39 notes, with the average number of notes written being 6.  

• There were a total of 1427 student sessions (PeppeR logins) over the course of the term. 

• Students were logged in for a total of 182 hours online, with the average student session being 
approximately 8 minutes.  

• On average, each student read 24 notes.  

Students were suggested to use PeppeR to create questions and respond with answers in preparation 
for their course tests and exams. A total of 116 question notes and 219 answer notes were created by 
students. There were 95 question notes with one or more answers, while there were 21 question notes 
with 0 answers.  

Post-course survey (Appendix A) results showed students’ reactions to the visual and functional design 
of PeppeR, when used in a question and answer type of format. Even though students wanted a better 
design, they also found that an online forum to augment their in class discussion and study was helpful: 
67% of the students found PeppeR’s social interaction helpful in preparing for course assessments; yet, 
66% of the students wished to see a better visual design in the PeppeR platform. Student comments 
about the platform ranged from things like, “The design is not appealing, it gives me a feel of going back 
to the 90s…”, “It’s very outdated in terms of design…”, “Interface seems a bit dated and not fun…”.    

Sixty-six percent of the students reported it was easy to post information on this platform. Yet, responses 
indicated the platform was hard to use and navigating was initially difficult and frustrating for new users. 
The list-like layout of the discussion made it challenging for students to engage with every student’s 
ideas in the discussion forum, especially as the number of discussion threads increased over time.  

However, one limitation of this study is the small sample size. We concentrated on undergraduate 
students in one course. Yet, only 15 students participated in the study, and of this sample, only 12 
students responded to the post-course survey (n=12).  

Although the seamlessness of any LMS design is an important consideration, the students in this study 
additionally had to contend with a two-step login process to enter the conversation area of PeppeR, 
where they participated in the discussions in a window or tab separate from the other resources of the 
course which were hosted in Blackboard (the official course LMS).  

Future redesign of this study should integrate PeppeR more seamlessly within the larger class online 
environment, include a larger sample of students, make a single login to provide access to both areas 
and also experiment with a different kind of contribution structure that relies less on the kind of threaded 
discussion used for more extensive discussion in smaller online classes.  

5 CONCLUSIONS 
This pilot study examined the use of PeppeR in a large Undergraduate course context. Examining 
student responses about the usability of an online learning environment and its affordances can reveal 
ways that students can make more sense of the influx of information in a blended course.  

Feedback from this pilot study will be used to develop different versions of a visual interface of PeppeR 
to make it more appealing, intuitive, and attuned to the needs of different instructional contexts. Future 
studies will also incorporate a new PeppeR Question-and-Answer folder. Students can use this folder 
to pose questions about course content and to help each other answer the questions. Answers which 
students find helpful can receive votes to bump the response up a level or effectively indicate that a 
response is particularly helpful. Some notes will receive a teacher or teaching assistant recommendation 
which can be seen by other students. Recommended notes will be displayed more prominently when a 
student logs into the course. A pre-and post-survey about this new Question-and-Answer folder, and an 
examination of the metrics around reading and revisiting both question and answer notes will provide 
iterative information about how the design of the LMS can continue to improve to facilitate teachers and 
students as they navigate increasing levels of information in different kinds of instructional contexts. 
Interviews with students will also help researchers understand if some of these features are helpful with 
issues such as overload in online and other classroom environments, as well as inform future design 
improvements.  
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APPENDIXES 

Appendix A – Post pilot test survey questions  
1 About how many questions did you post in the Q & A folders? Choose the answer that best 

applies. 
a. More than 3 questions  
b. 2 or 3 questions 
c. 1 question 
d. No questions 

2 Overall, how easy or difficult did you find it to post questions?  
e. Extremely easy to post questions 
f. Easy to post questions  
g. Neither easy nor difficult to post questions 
h. Difficult to post questions  
i. Extremely difficult to post questions  

3 About how many replies did you receive for your questions?  
j. None 
k. Less than one per question 
l. More than one per question posted, overall 
m. More than 2 per question, overall 
n. I don’t know 

4 useful was this feature in helping you prepare for assessments?  
o. Extremely useful 
p. Very useful 
q. Neither useful nor not useful 
r. Not useful 
s. Extremely not useful 
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5 How visually appealing is the PeppeR community to you?  
t. Very unappealing  
u. Not appealing 
v. Neither appealing nor unappealing 
w. Appealing 
x. Very appealing  

6 Did the tool make you feel part of a learning community?  
y. Not at all 
z. Somewhat 
aa. Neither yes or no 
bb. Yes 
cc. Very much  

7 Which statement best applies to your experience with this tool? You are considering 
recommending or not recommending the use of the tool to other classmates within the same 
course.  
dd. Definitely I would recommend this tool to friends 
ee. I would not be likely to recommend this tool to friends 
ff. I may or may not be likely to recommend this tool to friends 
gg. I would probably not recommend this tool to friends 
hh. I would definitely not recommend this tool to friends 
ii.  
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