
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S.A.D. System Architecture 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S.A.D. System Design 

The primary design goals of this system are to provide a responsive way to inform 
students on the sentiment they are conveying in their reply posts. The following are 
four specific design components aimed at guiding users towards more positive 
discussion posts, which will yield increased interaction. 

1) Overall thread polarity is 
shown aside the original 
discussion post and shows 
the aggregate sentiment of all 
replies. Students can quickly 
view the average sentiment 
of a discussion and  gauge 
how their response contribute 
to the overall discussion 
sentiment. 
 
 
2) Percentage bars are 
shown at the top of each 
r e p l y ,  a n d s h o w t h e 
probabilities  of a reply being 
positive or negative.  
 
 
3) Next to each reply, an 
image representation of the 
dom inan t sen t imen t i s 
displayed.  
 
 
4) Images and bars are 
dynamically generated as a 
student types their reply. 
Images and bars grow and 
shrink as a student types,  
providing real-time sentiment 
analysis of their response. 
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Engagement Theory asserts that students must be meaningfully engaged in 
learning activities through interaction with others, facilitated and enabled by 
technology [1]. Asynchronous online discussions (AOD) are an integral feature of 
Learning Management Systems (LMS); the one that binds individual learning 
experiences to the course community. AODs can be conceptualized by their ability 
to facilitate cognitive, on-topic, on-task, and sustained discussion among students 
[2]. However, a problem with existing AODs is that they fall short in fostering the 
levels of interaction seen in online social networking (OSN) software [3]. Maurino 
[4] found that while students may not be entirely happy with the use of threaded 
discussions, they did desire student interaction and collaboration.  
 
 
 
 
 
 
 
Kadushin [5] asserts that interactions lead to sentiments, which can be positive or 
negative, but positive sentiments lead to further interaction and negative 
sentiments lead to less interaction. This concept is best conceptualized in the graph 
above, whereby positive conversation threads yield more discussion, which are 
also positive. 
  
Through a detailed analysis of existing online conversations, this research 
enhances the design of an existing AOD by adding sentiment analysis, a subset of 
data mining, to encourage students to post more positively.  

Project Background 

AOD data for two courses was analyzed.  In total, 1,740 online conversations were 
mined for sentiment (positive, negative or neutral) through the Natural Language 
Toolkit (NLTK) application programming interface (API). NLTK is a broad-coverage 
natural language toolkit that provides a simple, extensible, uniform framework 
natural language processing  [6] and incorporated into the system design. 
Additionally, SNA graphs were constructed in NodeXL, which is an open source 
extension for Microsoft Excel that provides a range of basic network analytics and 
visualization features [7].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data Analysis 

Sentiment was calculated using:  
 
 
 
 
where pos(n), neg(n), and total(n) are 
the amount of positive posts, negative 
posts, and total number of posts 
respectively. 

Each node represents a student, and each 
edge (i.e. line between two nodes) is an 
interaction between students (i.e. responding 
to a post).
A student's overall sentiment was calculated 
as a percentage of the difference in positive 
and negative posts. If the percentage of 
neutral posts exceeded fifty percent, the 
student was classified as neutral. Online 
students are denoted by squares and hybrid 
students by circles. Node coloration 
represents a student's overall sentiment:
q green - positive
q blue - neutral
q red – negative
The larger the node, the more polarized the 
student.
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Research Methodology 
In Design Science Research (DSR), researchers are concerned with the way things 
ought to be in order to attain goals, and in order to achieve such goals the 
researcher devises artifacts [8].   In this research, the goal of our enhanced AOD, 
coined S.A.D., is to encourage and elicit more student interaction and keeping 
students engaged.  By having students aware of the sentiment of the discussion 
board along with their individual posts, our design encourages them to post more 
positively, in so that, positive interaction fosters more positive interaction. 
 
In implementing S.A.D., we seek to answer the following high-level research 
questions:  
 
q R1: Does the new design foster higher levels of interaction versus existing AOD? 
q R2: Does the new design foster higher levels of positive interactions? 
q R3: If R2, do positive interactions foster a greater number of positive 

interactions? 

S.A.D. System Algorithm 
Step 4: S.A.D. API Request 
 
 
 
 
Step 5: NLTK Response as Javascript Object Notation (JSON) 
 
 
 
 
 
 
 
 
 
Step 3: S.A.D. Processing 
 
 
 
 
 

  … 
// Code to display enhanced AOD based 

$result = json_decode(curl_exec($ch));   
$reply_sentiment    = $result->{'label'}; 
$reply_neg_polarity = $result->{'probability'}->{'neg'} * 500; 
$reply_neu_polarity = $result->{'probability'}->{'neutral'} * 500; 
$reply_pos_polarity = $result->{'probability'}->{'pos'} * 500; 

{ 
        "probability": { 
                "neg": 0.249053617146 
                "neutral": 0.0458316544784 
                "pos": 0.750946382854 
        }, 
        "label": "pos" 
} 

$ch= curl -d “I really loved your post Joey" http://text-
processing.com/api/sentiment/ 


