
International Journal of Recent Technology and Engineering (IJRTE)  

ISSN: 2277-3878 (Online), Volume-8, Issue-1, May 2019 

 

453 

 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

Retrieval Number A3440058119/19©BEIESP 

Journal Website: www.ijrte.org 

 

 

Abstract: Programming is a fundamental skill a computing 

student must master. It requires an excellent and correct 

understanding of logical and abstract concepts. Due to this, 

students find a hard time dissecting and understanding 

programming problems. This paper focused on unraveling the 

views and sentiments of students towards computer programming. 

The researcher utilized a machine learning tool to analyse and 

visualize the corpus of documents containing the views and 

sentiments of students. VADER model was used to analyze the 

sentiments of the students and Latent semantic indexing topic 

modeling was utilized to generate topics from the corpus of 

documents. It was determined that most students have a negative 

sentiment towards programming subjects. The topic modeling 

showed that the underlying themes were generally talking about 

the difficulties and challenges students are experiencing when 

dealing with programming subjects. It was also observed that 

some students are using coping mechanisms and finding new 

learning methodologies to solve programming tasks given to 

them. The result of this research can be utilized as inputs in the 

development of a teaching model for programming. 

 

Index Terms: LSI, Latent Themes, Topic Modelling, 

Programming, Sentiment Analysis 

I. INTRODUCTION 

  The technology revolution and the era of the 

knowledge-based economy have increased the demand of 

people who are graduates of computer related programs such 

as computer science, engineering, and information 

technology [1].  It has been established through research that 

there is a high demand for software engineers and 

programmers in the industry and that programmers are critical 

requirements in the success of a company [2]. It is essential 

for Information Technology educators to develop effective 

learning strategies and methodologies that will help prepare 

students who are pursuing a career in computer programming 

[1].  Programming has been deemed as an important 

instrument in improving higher-order thinking skills of a 

student [3]. It is considered as a potent tool with which student 

can explore and solve computing problems by editing, 

analyzing, evaluating and explaining their chain of thoughts 

clearly [4].  However, programming is a difficult subject to 

learn. Programming has been considered as a complex subject 
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matter and has been categorized as one of the seven grand 

challenges in computing [5]. Entry level programming 

students are commonly encountering problems in reading, 

tracking, writing and designing simple programs. This makes 

students depend on the internet and their peers to complete a 

programming problem and they consequently become lazy 

and less courageous to learn and expect mediocre grades from 

their professors [6].  The inability to immediately grasp 

programming concepts poses a challenge for professors to 

utilize the best and the most appropriate teaching strategy that 

will provide students with the most effective learning 

environment [7].  

 Eastern Samar State University, the sole state university in 

the province of Eastern Samar, Philippines, is offering 

Computer Science and Information Technology programs. 

The researcher being a programming lecturer has observed a 

very high failure rate in programming subjects. Students tend 

to submit an unfinished version of their programming tasks 

and usually rely on their peers to complete their problems. It 

has also been observed that students fail to start coding 

without the assistance notes or a pre-made program. 

Therefore, it is imperative to investigate and identify the root 

cause of the problem in order to properly address it and aid the 

students in improving their programming skills. In this paper, 

the researcher will extract and determine the views and 

sentiments of students towards computer programming using 

Valence Aware Dictionary for sEntiment Reasoning 

(VADER) model and a topic modeling technique called 

Latent Semantic Indexing. 

II. OBJECTIVES 

This study focused on exploring documents that were collated 

from Information Technology students. The documents 

contain the sentiments and views of students towards 

computer programming. The collection of data served as an 

input to a machine learning tool to produce sentiment analysis 

and topic modeling results. 

Specifically, this study aimed to achieve the following: 

1. Determine the frequently occurring words in the collection 

of documents through a word cloud. 

2. Identify the Over-all sentiment of the collection of 

documents using the Valence Aware Dictionary for sEntiment 

Reasoning (VADER) model and a Heat Map 

3. What are the hidden issues or topics prevalent in the 

different articles as produced by employing Latent Semantic 

Indexing (LSI).  
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III. LATENT SEMANTIC INDEXING 

Latent Semantic Indexing (LSI) is a technique which aims to 

overcome some of the limitations that commonly occurs in a 

conventional Vector Space Model (VSM) [8][9]. VSM uses 

the process of collecting word in groups called bag-of-words 

representation of documents, the set of documents is 

represented by a matrix A = [aij ] ∈ Rt×d, where aij represents 

the number of times the terms I appear in the document j. The 

variable d represents the number of documents in the set of 

documents while t represents the number of terms. Using the 

formula, the document becomes a column vector and the 

user’s query is presented as a vector of the same dimension. 

The similarity of the two vectors is measured as the cosine of 

the angle between the two vectors. An output containing the 

list of documents ranked in decreasing order of similarity is 

returned for every query [10]. LSI on the other hand, Is a 

variation of VSM that looks into the dependencies of words 

by assuming that there are some hidden or “latent” structure in 

usage of words within the entire set of documents [8]. LSI is 

used for dimensionality reduction through transforming the 

original terms documents vector space into a new system of 

conceptual topics. Instead of tagging the documents as 

vectors of independent words, the documents and terms are 

projected onto a low-dimensional space of concepts. LSI 

utilizes a shortened Singular Value Decomposition (SVD) 

applied to the aforementioned matrix A [10]. The SVD of A is 

denoted as A = USV
T
 where U is a t × m orthonormal matrix 

(U
T
U = Im) whose columns define the left singular vectors, V 

is a d × m orthonormal matrix (V 
T
 V = Im) whose columns 

define the right singular vectors, and S is a m × m diagonal 

matrix containing the singular values of A decreasingly 

ordered along its diagonal: σ1 ≥ σ2 ≥··· ≥ σr > σr+1 = ··· = σm = 

0, where r = rank(A). This decomposition is unique up to 

making the same permutations of columns of U, elements of S 

and columns of V (rows of V
T
 )[10]. 

IV. SENTIMENT ANALYSIS 

VADER (Valence Aware Dictionary for sEntiment 

Reasoning) is a sentiment analysis model used to determine 

the polarity (positive/negative) and intensity (strength) of the 

emotion of a corpus or set of documents. VADER, introduced 

in 2014, uses a human-centric approach that combines 

qualitative analysis and empirical validation by using human 

evaluators and the crowdsourcing. To quantify the emotion of 

a word, VADER relies on a dictionary which maps words to 

emotion intensities called sentiment scores. The score of a 

text is computed by summing up the intensity value of each 

word in a corpus of documents. The scale used in measuring 

the emotion intensity ranges from -4 to +4, where -4 is the 

largest negative score (most negative) and +4 as the most 

positive. Meanwhile, 0 (midpoint) is considered neutral. A 

normalization formula is applied to the overall emotion 

intensity to map the score within a range of -1 to +1 [11][12]. 

V. RESEARCH METHOD 

The research commenced with the importing of documents 

using an open source machine learning tool called Orange 

[13] as shown in figure 1. The documents were gathered from 

All BS Information Technology Third Year Students (n=21) 

of Eastern Samar State University – College of Computer 

Studies. The respondents were chosen because of their intense 

exposure to programming subjects versus the lower year 

levels. The students were asked the question “What are your 

views and sentiments towards computer programming as a 

course?” The documents were then converted into a digital 

format and were collated as one dataset. The collection of 

documents underwent pre-processing to remove all 

unnecessary words, punctuations, and elements. The 

pre-processed documents were fed to a bag of words model to 

create a corpus with word counts for each data instance and a 

sentiment analysis model called VADER. The generated 

corpus served as input to generate a word cloud that visualizes 

the most frequently occurring words. The same corpus was 

also used to generate a set topic by employing Latent 

Semantic Indexing Model. 

 

 

 

 

 

 

 

 

 

 

  

Figure 1. Research Framework 

VI. RESULTS AND DISCUSSION 

The word cloud that was generated from the corpus of 

documents showed the most frequently used terms by the 

students in their respective answers (as shown in figure 2). It 

was observed that the most predominant words in the corpus 

of documents were the words programming, subject, difficult, 

hard, learn, understand, and challenging. This probably 

implies that the students find a hard time understanding 

programming subjects and consider programming as a 

challenging field.   

 

 

 

 

 

 

 

 

 

Figure 2. Word Cloud 

 

To analyze the sentiment of each document, the corpus was 

fed to a Sentiment analysis widget that utilizes the VADER 

model. It can be observed in Table 1 that documents stud16, 

stud2, stud20, stud11, stud4, stud18, stud13, stud14, and 

stud3 was evaluated to be positive documents. This would 

infer that students who wrote the aforementioned documents 

felt a positive sentiment towards their experience on computer 

programming subjects. Meanwhile, documents stud6, stud9,  
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stud10, stud21, stud15, stud1, stud17, stud7, stud5, stud19, 

stud8, stud12, shown in table 2, were tagged as negative 

documents based on the compound value of its sentiments. 

This would imply that the students used several negative 

words in their respective documents which can be attributed 

to the difficulty they experience in taking programming 

subjects. This data is in consonance with the result of the word 

cloud shown in figure 2. 

 

Table 1. Documents with positive sentiment analysis results 

 

 

 

 

 

 

 

 

Table 2. Documents with negative sentiment analysis results 

 

 

 

 

 

 

 

 

 

 

To visualize the result of the sentiment analysis, the data that 

was generated by the VADER model was fed to a heat map 

widget. The heat map visualizes the sentiments of each 

document through a set of colors. The color blue pertains to 

negative sentiments while yellow for positive. It can be noted 

in figure 5 that most of the documents are leaning towards the 

color blue which would infer that most of the student included 

in their answers words which were tagged as negative making 

a compound value of most documents negative. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Heat Map for the Sentiment Analysis 

To identify the latent topics within the corpus of documents, it 

was fed to the topic modeling widget that utilized latent 

semantic indexing. The model as shown in figure 6, was set to 

create five (5) topics which contained ten (10) words per 

topic. Based on the philosophical perspective of the 

researcher, latent themes for the generated topics were crafted 

(shown in Table 3). Topic 1 generally talks about the 

difficulty and challenges students are experiencing when 

taking up programming subjects. As a programming 

professor, it can be observed that students who have limited to 

no background in the realm of computing have very poor 

retention and understanding of programming concepts. Topic 

2 talks about the students coping mechanism when dealing 

with programming subjects. Students who are productive and 

motivated to do programming problems treat programming as 

an enjoyable and rewarding subject. They consider 

programming as a challenge and tries different methodologies 

to solve the tasks given to them. Topic 3 talks about the 

student’s difficulty in solving programming problems. This 

topic is highly related to topic 1. A student who has a limited 

understanding of programming concepts is generally unable 

to finish the programming tasks. This can be attributed to their 

inability to dissect the problem which leads to their inability 

to produce a solution for the problem. Topic 4 talks about 

programming problems related to exams. A student who is 

unable to finish simple programming activities becomes 

anxious and less motivated when dealing with major exams. 

Students tend to panic which results to them submitting an 

unfinished version of their programming tasks. Topic 5 talks 

about the students drive and motivation to pass programming 

subjects. While other students consider programming as a 

difficult subject, others are finding ways to gradually learn 

and eventually pass the subject. Some student who is not 

familiar with programming concepts utilize the trial and error 

method to successfully a find a solution for a given problem. 

Others try to understand existing codes and apply it to the 

problems they are working on. 

 

 

 

 

 

 

 

Figure 6. Topics Generated using LSI  

 

Table 3. Latent Themes of the Topics generated through LSI 

 

Topi

c 

Latent Theme 

1 Student’s difficulty in understanding programming concepts 

2 Student’s coping mechanisms in dealing with programming 

problems 

3 Student’s difficulty in solving programming problems 

4 Programming Problems relating to Examinations in 

Programming 

5 Student’s drive and motivation to pass programming subjects 

VII. CONCLUSION 

Programming has been dubbed as one of the most difficult 

courses in the field of computing [5]. To identify the views 

and sentiments of students towards programming, a corpus of 

documents were collated from the students. The documents 

were fed to a sentiment analysis and topic modeling module. 

It was determined that most students have a negative 

sentiment towards programming subjects. The topic modeling 

showed that the underlying themes were generally talking 

about the difficulties and challenges students are experiencing 

when dealing with programming subjects. It was also 

observed that some students are using coping mechanisms and 

finding new learning 

methodologies to solve 

programming tasks given to 

them. 
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