
MAKING SENSE OF TEXT RESPONSES - THE SEQUEL 

George Adrian Stoica, Trond Morten Thorseth, Tord Talmo 
Norwegian University of Science and Technology (NTNU) (NORWAY) 

Abstract 
Lectures can be made more engaging and interactive through response technology. While dealing 
with answers from multiple choice questions is quite easy, the open text questions prove to be much 
more challenging. 

This paper will build on the previous experiences related to processing the text responses gathered 
with response technology (i.e. one2act iLike) as described in Stoica & Thorseth (2016) [1]. Some of 
the challenges that were identified and which were related to the processing and visualization of text 
responses have been addressed and implemented in a new version of the iLike software. 

The new iLike version has improved ways to deal with common and frequent words which do not bring 
much meaning by themselves and can clutter the word clouds used for visualizations. In addition, a 
system to detect and remove repeated words (which we call “shouting”) has been created and 
integrated into the software. 

Experiencing with the software indicated that the word cloud alone may not be enough to build the 
discussion on the spot thus we have created an interactive version of the word cloud that allows 
accessing the context in which a word appears. 

The paper concludes with a discussion about our experiences using the presented features and future 
directions for further work remaining to address the still existing challenges. 
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1 INTRODUCTION 
Response technology is technology which supports gathering the feedback from an audience (e.g. a 
classroom) and give fast access to (aggregated) results, in order to facilitate adaptive actions from the 
teacher. There are other terms to describe such technology like for example: audience / personal / 
classroom response systems, and clickers [2], [3]. Response technology has been used in educational 
settings in various forms for several decades. The various generations of systems have evolved with 
the available technology. Early systems were embedded in the actual room and furniture and requiring 
wired communication followed by portable systems based on proprietary hardware and with terminals 
akin to a remote control which transmit information to a receiving hardware peripheral (usually 
connected to a computer) via RF or IR. Now we have software systems which can run on mobile 
devices and or browsers and rely on existing communication networks (Wi-Fi, 3G, 4G etc.) 

One2act iLike [4] is a response technology system which leverages existing infrastructure and allows 
students to participate using their own devices (laptops, tablets, smartphones etc.). The system 
consists of three main components: a teacher client, a REST based central service and a student 
client. One2act iLike is part of a larger suite of tools (one2act system [5]). Among many other features 
one2act iLike supports open text questions. The results are shown either as an interactive word cloud 
or as an answer list. 

Stoica & Thorseth [1], identified a number of challenges related to open text questions: 

• Results from open text questions needs to be simplified in order to be useful for immediate 
discussions 

• Text answers are prone to typos or missing diacritics 

• Using open text questions in conjunction with anonymity can: 
o Trigger what they define as a “shouting” behaviour, in which the users submit repeating text 

in order to influence the output 
o Increase the risk of getting profanity and off topic text in the answers 
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• Common words are not always meaningful and in some cases, they unnecessarily clutter the 
results 

• Sometimes it is desirable to be able to cluster together words with similar meaning 

2 ADVANTAGES AND DISADVANTAGES OF USING OPEN TEXT 
Why use open text? Are advantages of using it outweighing the disadvantages? Using an open text 
question, is challenging since results are not straightforwardly transformable into a form which is easy 
and fast to understand and process in front of an audience. The complexity is also growing 
proportionally with the number of answers (i.e. number of participants). Reading all the responses is 
not a feasible solution, unless the number of participants is small, and it leads to information overload 
for the teacher.  

Moreover, using open text as answers opens for unexpected or undesirable text to be sent in 
especially when using anonymous operation of the system. But while the shouting, profanity, bad 
spelling, and off topic text are sources of noise there is also a possibility to get equally unpredictable 
but useful input that can lead to fruitful discussions. 

As opposed to multiple choice questions, where the result is one of the predefined set of outcomes, 
open text questions allow for divergent outcomes and exploratory processes. Using such processes 
may be used for example to gather apparently disparate elements into a bigger picture. Using open 
text and divergent questions are also useful in creative processes. There is a risk that the discussion 
driven by open text questions to drift off topic and that falls into the responsibility of the teacher to 
keep it on track. This proposition is often seen as a daunting task especially in the light of having some 
part of the lecture not predictable. 

Open text questions, are conducive for working with vocabulary, specific terminology. Moreover, it 
allows participants to get validation that more people in the group think in a similar way making space 
for a better discussion arena. Anonymous operation disconnects the statements from the originators 
allowing a freer and more relaxed discussion about certain topics which might otherwise be sensitive 
or remain unstated. 

3 METHODOLOGY 
The software has been used by a teacher in class to drive discussions using open text questions. The 
teacher has been interviewed about the challenges of dealing with the open text results and about the 
steps taken for processing the results after class. 

The issues have been prioritized as follows:  

− Lack of context for the words in the word cloud  
− Shouting  
− Noise from common words 
− Profanity.  

Few other elements of the analysis pointed to the need to improve the word cloud visualization both in 
terms of performance and available layouts. 

The new features have been designed and implemented using an iterative process with short design 
and development cycles followed by functional and small scale user tests to validate the 
implementation. 

4 DISCUSSION 
The identified issues have driven the design of new features in the iLike software in order to address 
the problems. As a result, the word cloud visualization has been redesigned and two ways for laying 
out words have been made available. First layout simply arranges words sequentially in rows of 
variable height based on the font size (which is directly dependent on frequency) (Figure 1 left side). 
This has the advantage that is very fast to render and will always produce same result giving the same 
input. This type of layout is intended to be also used with live mode of operation (the results are 
rendered as they come in from the classroom and the visualization is periodically refreshed). The 
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second layout is filling the space roughly following a set of Archimedean spirals starting from the 
centre with the largest words first. This second layout is more aesthetically pleasing but it takes more 
resources to render and it can have some degree of randomness in placing words (Figure 1 right 
side). Both approaches try to fill the available screen estate as best as possible. The interactivity of the 
visualization has been improved through ability to highlight words by tapping or clicking them. 
Additionally, for the selected words a detailed view can be opened in order to access that specific 
word in its context. 

  
Figure 1: Available word cloud layouts: left sequential (flow) layout, right spiral layout. 

The processing phases of the text responses are conceptually shown in the Figure 2. One could 
picture the process like a set of filters designed to remove specific elements based on the user 
options. Thus, each phase aims to gradually remove some of the noise inherent to open text 
responses and make the results clearer and simpler to process.  

 
Figure 2: Main processing phases of text responses.  

The initial filter parses the answers into the constituent tokens and it is followed by the punctuation 
and case filters which are based on basic properties of the tokens. Next there are applied the filters 
based on word lists such as the common words and profanity filters and finally the shouting filter which 
is depending on both wordlists and properties of an entire answer. Each filter (except tokenizer) can 
be turned on or off by the user as needed. 
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4.1 Word context 
Words in a chunk of text can have their meaning influenced by words in their vicinity. In this paper, we 
refer to this as the word in its context. 

To provide insight to the context of a certain word, in the new iLike version it is possible to drill down 
into a detail view and see the word in its context  as displayed in Figure 3. Originating from a selected 
word, the user can display the subset of answers containing that word in a simplified word tree view. 
Moreover, the words are vertically aligned and the texts before and after the selected word are 
available with each answer, initially taking a single line in the view – basically showing the immediate 
context for that word. If the answer contains more than one instance of that specific word the user can 
cycle through the instances to easily check the immediate context of each instance of the word. Also, 
each answer can be expanded to access the entire text, if necessary, effectively accessing the 
complete context for that word. 

 
Figure 3: The context for word “forskning” (word for “research” Norwegian).  

The word displayed in context is extremely significant in identifying the actual meaning of the words 
shown in the results’ word cloud. For example, one may ask when it is a good day for an additional 
seminar or laboratory. If answers are, for the sake of illustrating the point: “not on Friday”, “any day 
except Friday”, “bad if Friday” etc. then the most prominent word in the visualization will be “Friday” 
while some of the negations and other elements might be also removed if common words filter is 
enabled. In any case without accessing the word’s context one can completely misunderstand the 
results. 

4.2 Shouting 
To deal with shouting behavior, we have underlined the words in the word cloud which appear more 
than once in an answer and which are not deemed as common words based on the current settings. 
The user can then adjust the word cloud visualization with a click of a button which considers a single 
instance of each word for calculating the frequencies. 

The teacher has been provided with tools to remove attempts to influence the visualization through 
shouting. This feature effectively removes the issue and hence discourages the behavior.  

Currently the system considers as shouting words the words which are not included in the active 
common words lists and which appear more than once in an answer from the set of that specific 
question. While this approach might detect false positives, it has proved to be effective in clearing the 
noise from repeated words. The system would indicate through underlining that the specific word 
might be a shouting word. The user can easily disambiguate if in doubt by drilling into that word 
context. 

In Figure 4 it is shown an example of answers with shouting on the left side and the result of applying 
the shouting filter on the right. The most prominent words in the visualization change dramatically and 
substantially after applying the shouting filter. 
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Figure 4: Results with shouting on left and with shouting removed on right. 

4.3 Common Words & Profanity 
The user can easily enable / disable filters for both common words and profanity. These are based on 
lists of words which are language specific and which can be enabled or disabled as needed. The user 
can also define custom lists with either common words and / or profanity. 

The current implementation distinguishes between 2 types of word lists: system lists and user defined 
or custom lists. The user cannot modify the system lists as there are updated automatically along with 
the software. However, the user can enable or disable the lists and also he / she can create custom 
lists derived from the system lists if desired. 

The aim in providing ready lists is to reduce the effort that the user needs to make in order to use the 
system effectively. On the other hand, the system caters to the advanced users as well who can 
create custom lists tailored to their specific needs. 

The user interface provides simple controls for enabling or disabling the common words and profanity 
filters. 

5 CONCLUSIONS AND FUTURE WORK 
The word clouds simplify viewing large amounts of text by trading off the context of the words in favour 
of the frequency. By allowing the users to peek back into the words’ contexts gives them valuable 
insight into the actual meaning of the visualization. 

Profanity and bad words are a natural part of a text based system. Some teachers don’t like these 
words appearing and for some, the unpredictable nature of these phenomena might generate a 
general uncertainty and fear. With user-defined lists of words that can be removed, this will be for 
some teachers, a way to feel more secure using the system. We also have experienced teachers that 
use these words as a signal that students feel safe and trust the anonymity the system provides.  

Shouting is one effect that students try when they understand how the system generates a word cloud 
from the submitted text. We have experienced that shouting appears in any audience of any age. With 
the possibility to identify and to remove shouting, makes it easier to find important information in the 
provided text responses. Shouting has been a problem since it makes important information disappear 
in the word cloud. Once shouting is removed and it’s made clear that it might hinder the wanted 
process, shouting as a problem has been removed. 

In this paper, we have described the solutions provided to some of the issues uncovered previously. 
The remaining issues concerning diacritics, typos and related words are part of our future roadmap. 
One path of improvement would be to include more elements of text mining and natural language 
processing in order to extract more meaning from the responses in an attempt to simplify further the 
visualization. 

Such attempts are reported in the literature like for example the work of Leong et al. [6] where the 
authors use text mining techniques to extract the sentiments towards the lecture form short text 
messages. 
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Burrows et al. [7] provide a rather detailed overview about automatic short answer grading which can 
be again a component in guiding the amount and type of feedback that can be provided after a text 
question. 

While the open text questions prove to be challenging we consider that they are integral part of the 
future of the response systems. In our experiences, so far we managed to improve on the most 
pressing issues we uncovered and we are confident that the presented solutions hold an important 
potential which can improve the feasibility of using such type of questions in the classrooms and 
lecture halls. 
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