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Abstract 
Procrastination is a widespread problem among students and 
workers from all walks of life. One useful technique for 
combating procrastination is increasing the accountability of 
an individual; i.e., by making an individual’s progress or 
lack thereof visible to others through social signals. In this 
paper, we solicit perspectives regarding which social signals 
could feasibly motivate students to increase their effort on a 
written assignment. Using this feedback, we design and pro-
totype a web interface for a text editor that incorporates 
novel social signals of peer progress. Finally, we conduct 
two experiments evaluating how and to what extent these 
social signals actually influence effort and procrastination. 
Though we did not find any significant quantitative effects, 
our results suggest that different social signals may elicit a 
range of emotional responses from different people, includ-
ing curiosity, nervousness, encouragement, and competitive 
spirit; furthermore, the strength of these effects is influenced 
by the intrinsic appeal of the assignment. These findings in-
vite further exploration on the interaction effects between 
social signals, task appeal, procrastination, and effort. 

Introduction   
Among students of all ages, procrastination on homework 
assignments is a common occurrence. Many of us have had 
the experience of staring blankly at an open document for 
tens of minutes or hours on end without writing so much as 
a single paragraph, all the while allowing ourselves to get 
distracted by any number of things. Consequently, actually 
motivating oneself to start an assignment, let alone com-
plete it, can be a surprisingly challenging task. 
 While each of us has our own set of methods for self-
motivation, a desire to socialize, compete, and compare 
oneself with others is a common motivator. Applying this 
to the problem of procrastination among students, being 
aware of the progress of one’s peers on a particular as-
signment might be sufficient motivation to put more effort 
into an assignment and to complete it in a more timely 
fashion. 
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 Despite the potential benefits of such information, laws 
such as FERPA (Family Educational Rights And Privacy) 
prevent instructors from sharing this type of information 
with entire classes [1]. Additionally, students would be 
unlikely to go out of their way to share this information 
about themselves; e.g., students might not want to share 
when they’re ahead of their peers for fear of being bom-
barded with pleas for assistance, nor when they’re behind 
for fear of appearing lazy or less intelligent. 
 In an effort to combat the epidemic of procrastination, 
our study investigates the potential role of social signals in 
enhancing the effort put into written assignments. For our 
study, we conduct a literature review and seek out best 
practices in interface design and usage of social signals in 
other domains. We then device a mockup interface and 
conduct a survey regarding students’ attitudes towards pro-
crastination and social signals. Using what we learned 
from this survey, we design a functional prototype web 
interface incorporating minimally invasive social signals of 
peer progress, including time spent on an assignment, per-
cent of the assignment completed, and whether a given 
peer is actively working on the assignment. Finally, we 
design and run two experiment on our interface to deter-
mine whether, how, and to what extent social signals influ-
ence a person’s work ethic. 

Research Questions 
Our study is most interested in answering the following 
research questions: 

1. Which social signals do people perceive as hav-
ing significant impact on procrastination and ef-
fort? 

2. How would these signals be best incorporated into 
the interface of a text editor? 

3. Which social signals actually have significant 
impact on procrastination and effort? 



Related Work 

Social Transparency 
Our interface design stems largely from the concept of 
social transparency and from social signalling theory. The 
idea behind social transparency is that making a person’s 
actions visible to others improves that person’s responsibil-
ity and accountability for their actions. As applied specifi-
cally to academic settings, social transparency “...means 
that you and your doings are visible to fellow students and 
teachers within a learning environment" [2]. We hypothe-
size that by increasing the visibility of each individual’s 
progress and effort put into an assignment, we can simulta-
neously increase effort and decrease procrastination for 
others also working on the assignment. This corroborates 
prior findings that people who see their friends contrib-
uting to something are more likely to contribute themselves 
[3]. 
 In [4], Nicoleta Balau found that individuals tend to 
share relatively unimportant information, but keep im-
portant private information to themselves. However, they 
also found that pro-social individuals are more forward 
with private / important information than pro-self individu-
als are, and that individuals are more willing to share in-
formation in "push" contexts (e.g., volunteering infor-
mation to be broadcast) than in "pull" contexts (e.g., being 
asked for information by an individual). Our interface lev-
erages these properties by automatically broadcasting user 
information attached to a username, with users able to 
choose whether to use their real name or a pseudonym. 
 Literature in the field of psychology suggests that there 
are various personal incentives that motivates students to 
perform better in examinations. These personal incentives 
include competitiveness, group affiliation, ego and recog-
nition [5]. Our interface incorporates social signals that 
capture some of these incentives, opening up multiple ave-
nues through which people might be motivated. 

Social Signals on Other Platforms 
Social networks are designed around the effective use of 
social signals. Facebook in particular incorporates ele-
ments such as liking, sharing, tagging, and reactions as 
core features of its interface. These social signals serve as 
great motivators for people to maintain an active profile on 
Facebook, and largely contribute to the site’s popularity. 
These social signals on Facebook have been studied in 
detail in [6]. 
 Another example of effective social signal use is the 
collaborative document editor Google Docs. Google Docs 
incorporates features such as indicators for who is working 
on a document, cursors for each individual editing a docu-
ment showing live progress, and a chat box for quick 
communication; prior work suggests that collaboration on 

Google Docs actually yields better results than face to face 
collaboration [7]. 
 Unlike Google Docs’ collaborative approach, our inter-
face takes a solidarity approach wherein users each work 
on an assignment individually, but can view the progress of 
others working on their individual assignments at any time. 

Interface Design and Evaluation 
Prior work suggests that Crowdsourcing can be successful-
ly used for evaluating interface design. There are many 
factors that contribute toward this: an online paid crowd 
such as on Amazon Mechanical Turk is extremely useful 
for rapid, remote and low cost user evaluations. Also, one 
can recruit workers from various demographics and ac-
cording to the requirement of the product. Valuable insight 
can thus be generated in a significantly shorter amount of 
time compared to traditional methods [8]. 
 Interfaces that minimize cognitive load on users are fair-
ly successful. Kathryn Whitenton of Nielsen Norman 
Group talks about various strategies (like decreasing visual 
clutter and following user’s mental model) that can be in-
corporated into an interface to make it user-friendly [9]. 
Our interface was designed to be as minimally invasive as 
possible while still communicating relevant information 
about peers. 

Initial Design 
Our initial group brainstorming sessions involved discuss-
ing the basis for our interface. We ultimately settled upon 
using a text editor as the domain of our interface for two 
primary reasons. First, text editors and word processors are 
widely used for a variety of tasks and assignments, such as 
creative writing, essay writing, critique writing, program-
ming assignments, take-home exams, form creation, and 
progress reports. The widespread usage of text editors nat-
urally lends them to extensions such as ours. Second, it’s 
relatively straightforward to quantify progress on a text-
based assignment. While progress is often dependent on 
subjective factors (such as quality of work), word count or 
number of questions answered can be used an approxima-
tion for progress in a variety of common assignments. Be-
ing able to assign a single numeric score to a user’s pro-
gress is very appealing when building an interface for 
communicating the progress of multiple users among one 
another. 
 After deciding upon the domain of our interface, our 
discussions turned to the choice of social signals to include 
in our interface, and how to represent them. We initially 
decided to include three social signals: 

• We display the total amount of time each user has 
spent on the assignment. This information gives 
users a sense of how much effort they’ve put into 



an assignment compared to other users, and has 
the additional benefit of denoting how many users 
have started on an assignment. 

• We display the percentage of the assignment each 
user has completed. In conjunction with the time 
spent, this gives users an idea of how long an as-
signment should take, and whether they’ve put in 
more or less effort than the average user. 

• We display how recently each user has worked on 
an assignment. We hypothesize that knowing that 
multiple users are currently working on an as-
signment will help motivate non-working users to 
begin (or continue) work on the assignment as 
well. 

These three signals inform the information displayed in our 
initial interface. 
 Having decided which information we should display, 
our final brainstorming session was concerned with decid-
ing how to displaying the information on our initial inter-
face. We collectively decided that our interface should 
disrupt the normal workflow of an assignment as little as 
possible; we thus decided to keep all information about 
classmates contained within a collapsible sidebar. When 
expanded, the sidebar displays anonymized recent activity 
information about each student, in the form of color-coded 
circles; when collapsed, it displays plain text summary 
statistics for each of the three social signals as described 
above. 
 We drafted our initial mockup in the interface prototyp-
ing tool Balsamiq (see figure 1). In the next section, we 
describe our survey design for evaluating our initial inter-
face and collecting additional ideas for designing our func-
tional prototype. 

Survey 

Construction 
Having designed and drafted an initial mockup of our in-
terface, we opened our interface design to external critique. 
Our team created a four-part survey for evaluating the 
quality of our mockup / ideas for revision. Our survey was 
targeted specifically at students, whom we asked to imag-
ine they were to use a hypothetical interface for working 
on a homework assignment. The survey had four sections: 

1. In an attempt to solicit ideas beyond those our 
team had already thought of, our survey first 
asked an open-ended question about which infor-
mation about their classmates students would like 
to see if they had that information available to 
them. 

2. To evaluate the quality of our preconceived ideas, 
we also asked eight Likert scale questions about 

the perceived helpfulness of various current / 
planned elements of our interface. 

3. We then an image of our initial mockup interface, 
and asked for open-ended critique specifically di-
rected towards our mockup. 

4. Finally, we asked our survey respondents for 
basic demographic information, as well as current 
educational status and current department / major 
(if applicable). 

Recruitment 
To recruit respondents for our survey, three members of 
the team posted the survey to their social networks. 
Though anybody was allowed to take the survey, we spe-
cifically targeted students currently enrolled as college 
graduate or undergraduate students. 
 We initially entertained the idea of posting our survey to 
both Mechanical Turk and Reddit as well; however, we 
ultimately rejected both of these ideas, desiring instead to 
focus on college students during the initial stages of design 
to better understand which social cues affect them the most 
when undertaking homework assignments. Targeting col-
lege students specifically would have been prohibitively 
difficult on Mechanical Turk or Reddit. 
 We gathered a total of 30 responses over the course of 1 
week; the mean age of respondents was 21, and exactly 
half of the respondents were female. We discarded 1 re-
sponse for obvious low effort / misunderstanding the intent 
of the survey, leaving us with 29 responses for the remain-
der of our analyses. 

Analysis 
To analyze the quantitative data from the Likert scales in 
our survey, we conducted an ANOVA followed by a post-
hoc Tukey test. The ANOVA showed significant differ-
ences in perceived helpfulness of the different features ( 
F(7, 203) = 12.15 > 2.29). A post-hoc Tukey test revealed 
that all suggested features other than identifiable peer in-

Figure 1: The mockup of our interface used in our survey 



formation had a perceived positive effect on the respond-
ents’ motivations for completing an assignment. This tells 
us that respondents were in favor of the inclusion of fea-
tures that would allow them to see whether peers have 
started, completed or are currently working on the assign-
ment, and that they wanted to be able to see their peers’ 
progress quantified by time spent or percent completed. On 
the other hand, the majority of respondents were not in 
favor of sharing identifiable (as opposed to anonymized) 
information. 
 The qualitative responses largely echoed the insights 
gained from the qualitative analysis, with the open-ended 
responses confirming that anonymity was the largest con-
cern for many. However, some respondents indicated that 
thought they would not want their progress shared with 
everyone, they wouldn’t mind sharing their progress or 
time spent on the assignment with specific friends. 
 We used the quantitative and qualitative feedback from 
our survey to inform the design of our functional proto-
type, as described in the following section. 

Functional Prototype 
After analyzing, interpreting, and discussing our survey 
results, our team constructed a functional prototype of our 
interface in the form of a website, which we later used to 
conduct two experiments (detailed in the following sec-
tions). Our website can be seen in figure 2. 
 The primary innovation in our interface is the sidebar, 
which contains a list of usernames for other people current-
ly working on the same assignment. An indicator next to 
each username indicates whether that user is currently typ-

ing, and a user may click on any of the names in the side-
bar to see detailed information about how many words 
each other user has typed so far, as well as how long 
they’ve spent actively typing (two easy-to-compute ap-
proximate measures of progress). 
 For experimental purposes, it would have been difficult 
(and expensive) to ensure that enough people simultane-
ously participated on the same task, which would have 
been necessary to produce significant results. In foresight 
of this problem, we built a JavaScript simulator for our 
prototype. Our simulator creates a configurable number of 
fake users that dynamically enter the sidebar, make pro-
gress on the task, and leave shortly after completing the 
task. To make their activity as natural as possible, we used 
a simple Markov chain to dynamically control the state of a 
user (entered the simulator, typing, not typing, finished and 
left the simulator). This model allowed us to control the 
activity of the sims based on behavioral patterns we de-
fined for them (see figure 3). To make the fake user activi-
ty even more convincing, we were careful to configure the 
simulator such that the sims were relatively persistent 

Figure 2: Our initial interface and writing assignment 

Figure 3: Markov chain model for our simulated users 



across short periods (i.e., two users working on a task sim-
ultaneously or a user who refreshes the page will see a very 
similar set of users), but dynamic across longer periods 
(i.e., a user who comes back an hour later will see a com-
pletely different set of users). 
 The main body of our interface contains a minimalist 
text editor consisting of a text box in the center of the 
screen, a submit button below, and instructions for com-
pleting a written assignment above. Users of our interface 
are also prompted for a username when opening the web 
page; though we don’t actually make use of this infor-
mation, we collect it to avoid raising suspicions about the 
usernames displayed in our side bar. 
 Upon clicking the submit button, our system thanks the 
user, displays a survey code, and logs user data to the data-
base; logged data includes the chosen username, content of 
the text field, time of submission, total time spent on the 
assignment, and the generated survey code. Users are also 
asked to fill out a survey asking them how or if the pres-
ence of others affected their task performance, the overall 
perceived quality of the task and interface, and basic de-
mographic information. 

Experiment 1 

Method 
We ran a between-subjects experiment testing the efficacy 
of our interface. For our experiment, we configured our 
interface to present users with a creative writing task. Us-
ers were asked to write a review of their favorite movie, 
with the only instructions being A) that they wrote at least 
150 words, and B) that they used our interface for perform-
ing the task (i.e., that they did not use an external editor 
and copy-paste their results in). 
 Because we were using simulated users and were able to 
control the specifics of our experiment, we created two 
slightly different variations of our website: an “active” 
version and a “lazy” version. In the active version, users 
were shown 15-20 other users working with them, about 
half of whom were actively working at any given time, and 
who generally completed the assignment within 5 minutes. 
In our lazy version, users were shown only 4-6 other users 
working with them, all of whom spent the vast majority of 
the time inactive. These two conditions allowed us to com-
pare how users respond to peers with a high work ethic and 
peers with a low work ethic. Our team discussed including 
a third “baseline” condition, wherein users were just given 
our written assignment without being shown the sidebar 

whatsoever. However, we ultimately decided against it for 
financial and logistic reasons. 
 We deployed our experiment as a HIT on Amazon’s 
Mechanical Turk (see figure xx for a screenshot of our 
HIT). We framed our HIT by asking workers to complete a 
writing task and help us test an interface for a class re-
search project. We paid workers $0.70 each for out HIT to 
encourage high effort, timely results, and many concurrent 
workers (to lend additional credence to our interface). We 
required workers to have a prior HIT approval rating of at 
least 80%; we intentionally chose this cutoff to be slightly 
lower than the standard 90% cutoff, in hopes that we could 
test our interface on a few lazy-but-motivatable workers 
(the hypothetical target of our interface). Workers were 
told the assignment would take 5-20 minutes to complete, 
though they were given up to 2 hours. 

Results 
We received a total of 57 responses for our first experiment 
(28 in the active condition, 29 in the lazy condition). Three 
workers accepted our HIT but never returned it. Unfortu-
nately, due to a database misconfiguration on our end, we 
were unable to map individual users of our website to Me-
chanical Turk worker IDs or survey respondents; as a re-
sult, we ended up isolated pools of survey data and worker 
response data. Because our experimental condition was a 
variable in our Mechanical Turk input, we were able to 
map survey responses to active or lazy conditions, and 
were consequently able to salvage enough information for 
a preliminary analysis. 
 Through a qualitative analysis of our survey, we found 
that only 2 out of 28 users in our active condition found the 
presence of other users helpful or motivating at all, while 
none of the 29 users in our lazy condition found the limited 
presence motivating. However, 5 respondents in the lazy 
condition mentioned that they were focused on the task, 
whereas none of the respondents in our active condition 
brought this up. Additionally, in the active condition, 1 
respondent mentioned that they were curious about the 
other workers, and another mentioned that seeing other 
workers made the task more fun (again with no parallels in 
our lazy condition); these responses suggest that our inter-
face had at least a small effect on certain people. 
 Using Mechanical Turk’s reported measures for how 
long workers spent on our HITs, we compared how long 
workers in each condition spent on our task; however, an 
ANOVA revealed no significant difference in time spent 
between conditions. 



Experiment 2 

Method 
The results of our preliminary experiment were largely 
negative, with social signals having no significant effects 
on either time spent on or perceived effort put into our 
task. In light of these results, our team discussed why we 
might have obtained these negative results, fixed our data-
base problem, tweaked our interface slightly, and devel-
oped and posted a second experiment. 
 Regarding our non-results, we arrived at two theories. 
Our first theory was that the creative writing task was too 
inherently interesting and engaging, and thus did not natu-
rally lend itself to procrastination; this is corroborated by 
the number of survey responses we got about workers “fo-
cusing” on the task at hand. Our second theory was that 
workers on Mechanical Turk simply did not care about 
strangers working on the task with them. Our follow-up 
experiment tests our first theory; we revisit our second 
theory in the Discussion. 
 We carefully reconsidered our choice of task, and ulti-
mately settled on having users transcribe the last word in 
each sentence of a news article. We chose this task for 
three reasons: first, it is inherently tedious (i.e., very few 
people would find it more interesting than writing about 
their favorite movie); second, unlike our previous assign-
ment, it has an easily verifiable ground truth answer, mak-
ing quality evaluation more objective; finally, it is more 
difficult to cheat on the task than to do it honestly, which, 

in combination with the relatively highly payout, makes it 
more effective at eliciting worker effort. 
 We revised the assignment instructions to match our 
new assignment, and embedded an article in the interface  
so that workers would not have to switch between tabs or 
windows while working. We also made three additional 
minor modifications to our interface. First, we added an 
additional indicator for each user showing when they com-
pleted a task; previously, workers just disappeared imme-
diately upon “completion,” but our team hypothesized that 
having an additional indicator for the progress of others 
would serve as an additional motivator. Second, we elimi-
nated the need to click on users for additional information, 
instead allowing users to simply hover over a name for 
information; this reduced the intrusiveness of having to 
explicitly click to display and dismiss a popup information 
window. Finally, we changed our measure of progress 
from number of words typed to percentage of task com-
pleted, to reflect the nature of our new task. Our revised 
website can be seen in figure 4. We deployed a HIT for our 
revised experiment on Mechanical Turk with the same set-
tings as our first HIT. 

Results 
We recruited 60 participants for our second experiment. Of 
these, 6 did not take our survey, 5 did not follow instruc-
tions, and 2 submitted the HIT multiple times. A grand 
total of 47 respondents remained for our analyses (23 in the 
active condition, 24 in the lazy condition). 
 Analyzing our qualitative results, we found that workers 
had a wide range of experiences. Six respondents (3 active, 
3 lazy) mentioned that the environment felt very competi-

Figure 4: Our revised interface and written assignment 



tive and that it motivated them to work harder (of minor 
interest, 5 of these respondents were female). Two re-
spondents (both active) mentioned that seeing other work-
ers made them feel curious about what they were doing, 
two (both active) mentioned that it encouraged them to 
work harder on their own work, and two (1 active, 1 lazy) 
mentioned that seeing others made them feel nervous / 
self-conscious. Finally, 5 respondents (2 active, 3 lazy) 
mentioned that they were too focused on the task to pay 
attention, and 7 respondents (all lazy) mentioned that they 
outright ignored (or tried to ignore) the other workers. 
 We also conducted quantitative analyses on the data 
from our second our experiment. Once again, we found no 
statistically significant difference in task completion time 
with respect to condition; similarly, task effort, perceived 
task quality, and perceived interface quality were all unaf-
fected by experimental condition. 

Discussion 
Though our quantitative analyses did not turn up any sig-
nificant results, we believe that the qualitative results from 
our survey and from both of our experiments have an inter-
esting story to tell. The majority of responses to our survey 
strongly suggested that an interface displaying social sig-
nals regarding the progress of one’s peers on an assign-
ment would be very helpful and motivating. By contrast, 
very few people in our first experiment (2/57, ~4%) felt as 
if they were affected at all; interestingly, significantly more 
respondents (though still not a majority) in our second ex-
periment (12/47, ~25%) felt they were significantly influ-
enced by the presence of others. 
 The fact that so many more people were influenced in 
our second experiment than in our first experiment may 
signify that how interesting or boring a task is influences to 
what extent people are motivated by working with others: a 
more boring task may invoke greater motivational benefits 
to working with peers. On the other hand, the fact that our 
survey results suggested that significantly more people 
would be affected by social signals than was actually the 
case in our experiments may be evidence supporting our 
second theory. That is, people are less influenced by the 
presence of other anonymous individuals than they are by 
the presence of people they know. Even though our survey 
respondents suggested that they wouldn’t want to share or 
see identifiable information about their peers, having a 
general idea of who they are (e.g., people in the same class 
as them) may still be necessary for any strong motivational 
effect to occur. Thus, there is a challenge in which individ-
uals working on a task should remain anonymous to one 
another, yet the collective identity of the group working on 
the task (e.g., classmates or coworkers) should be well-
defined. 

 Another interesting result lies in the differences between 
our two experiments. In our first experiment, the only two 
respondents who felt affected by the presence of others 
spoke in very general terms about how it motivated them 
(e.g., “it motivated me to work harder”). However, in our 
second experiment, respondents gave a variety of reasons 
for why they were motivated by seeing others, including 
desire to compete, encouragement, curiosity, and nervous-
ness; this broad range of emotional reactions indicates that 
working with others motivates different people in different 
ways. 

Limitations and Future Work 
Given the range of emotional reactions we received regard-
ing our revised interface, it is possible that different ele-
ments of our interface triggered different responses. For 
instance, the list of usernames may have inspired encour-
agement and curiosity, while the progress bars may have 
motivated competition. Further work is needed to tease 
apart the effects of individual social signals. 
 Our preliminary findings suggest that users who are less 
inherently motivated by a task (such as with a tedious task) 
are more susceptible to motivation by external factors, in-
cluding social signals. One possible larger-scale follow-up 
study would be to test our interface on 3-4 tasks of varying 
intrinsic appeal and 3-4 varying levels of peer activity, and 
measuring the interaction effects between intrinsic motiva-
tion and social motivation. 
 As mentioned previously, the completely anonymous 
nature of Mechanical Turk workers may have precluded 
motivation to some extent. Though our initial survey was 
directed at students, we were unable to test our interface 
itself in a naturalistic setting (e.g., a classroom environ-
ment) due to time, financial, and logistic constraints. How-
ever, a very interesting direction for future work would be 
to conduct a classroom study and test whether our interface 
has any effect on motivating students to work harder or 
procrastinate less. 

Conclusion 
In this paper, we surveyed students about how they be-
lieved their efforts on a homework assignment might be 
affected by social signals. Based on the lessons learned 
from the survey and our own research, we drafted, de-
signed, built, and evaluated a functional prototype of an 
interface incorporating these social signals. Despite not 
finding quantifiable effects of our interface on effort, a 
significant portion of test users felt they were psychologi-
cally influenced by the presence of others working with 
them; however, these psychological effects were only pre-
sent for a sufficiently tedious task. Though these results are 



preliminary, they provide a solid starting point for future 
exploration regarding the effects of social signals on as-
signment effort. 
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