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ABSTRACT 

 

In the last decade, sentiment analysis has been 

widely applied in many domains, including 

business, social networks and education. 

Particularly in the education domain, where 

dealing with and processing students’ opinions is 

a complicated task due to the nature of the 

language used by students and the large volume 

of information, the application of sentiment 

analysis is growing yet remains challenging. 

Several literature reviews reveal the state of the 

application of sentiment analysis in this domain 

from different perspectives and contexts. 

However, the body of literature is lacking a 

review that systematically classifies the research 

and results of the application of natural language 

processing (NLP), deep learning (DL), and 

machine learning (ML) solutions for sentiment 

analysis in the education domain. In this article, 

we present the results of a systematic mapping 

study to structure the published information 

available. We used a stepwise PRISMA 

framework to guide the search process and 

searched for studies conducted between 2015 

and 2020 in the electronic research databases of 

the scientific literature. We identified 92 relevant 

studies out of 612 that were initially found on the 

sentiment analysis of students’ feedback in 

learning platform environments. The mapping 

results showed that, despite the identified 

challenges, the field is rapidly growing, 

especially regarding the application of DL, 

which is the most recent trend. We identified 

various aspects that need to be considered in 

order to contribute to the maturity of research 

and development in the field. Among these 

aspects, we highlighted the need of having 

structured datasets, standardized solutions and 

increased focus on emotional expression and 

detection. 
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mining; student feedback; user reviews; teacher 
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INTRODUCTION 

At present, most of the work of sentiment 

analysis focuses on the research of sentiment 

polarity directly presented by the text. It mainly 

uses statistical machine learning methods to 

divide the text into positive emotions and 

negative emotions. There are few studies on the 

emotions of students that may be triggered by 

the text [1–4]. 

The purpose of student sentiment analysis is to 

study the mechanism by which language and text 

inspire students to produce emotions such as joy, 

anger, sorrow, and happiness and to predict the 

emotions that students may produce after reading 

the text. Students’ online evaluation of teaching 

is a key link in the development and support 

system of teachers in various universities. In the 

practice of online teaching evaluation for many 

years, universities have accumulated massive 

amounts of textual data on teaching evaluations. 

However, due to the non-structural 

characteristics of the texts of teaching 

evaluations, routines cannot be carried out. The 

statistical analysis of the data results in low data 

utilization. If things go on like this, not only does 

the teaching evaluation data fail to fully play its 

role in improving the teaching level of teachers 

but it also reduces the enthusiasm of students to 

participate in the evaluation of teaching. 

Analyzing and studying student emotions 

through evaluation texts has important practical 

significance and research value in understanding 

students’ mental state and information retrieval 

[5]. However, because human emotions are very 

complex and student emotions are even more 

diverse, research is relatively difficult, and it is 

still in its infancy [6]. Existing studies often use 

hand-designed feature extraction methods to 
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extract text features that affect students’ 

emotions, ignoring the word order and context 

information of the text and failing to capture the 

complex language phenomena in the text. Also, 

most of the current mainstream student 

sentiment analysis methods adopt a multi-label 

way to express, and it is difficult to reflect the 

complexity of a variety of interrelated human 

emotions [7, 8]. 

Aiming at the problems that most existing 

models are not suitable for analyzing complex 

student emotions and ignoring the relationship 

between emotions, a teaching evaluation text 

emotion analysis model using attention 

mechanism and CNN-BLSTM model is 

proposed. Compared with other emotion analysis 

models, the innovations of the proposed model 

are as follows:(1)In order to improve the text 

feature extraction ability of the proposed model, 

it uses the CNN model to set up convolution 

windows of different sizes to extract the binary 

and ternary features of the text. In addition, 

BLSTM is used for sequence feature extraction, 

thereby providing highly reliable text features 

for subsequent classification.(2)In view of the 

lack of consideration of the relationship between 

emotions in traditional analysis models, the 

proposed model introduces an attention 

mechanism. It can adaptively combine context 

information and student emotion information to 

extract key text features that affect student 

emotions, effectively improving the accuracy of 

emotion classification. 

 

RELATED WORK 

 

This section presents a review of sentiment 

analysis with deep learning techniques and 

sentiment analysis in learning environments. 2.1 

Sentiment Analysis Using Deep Learning Deep 

learning has revolutionized the way of solving 

problems that were previously done with 

traditional Machine Learning (ML) techniques. 

For example, in [9] the authors describe a 

Dynamic Convolutional Neural Network 

(DCNN) architecture for sentiment modeling of 

sentences. The network supports sentences of 

variable length and is able to capture 

relationships between words. The authors 

conducted experiments with Twitter phrases with 

binary and multiclass prediction. In [11] the 

author uses a Convolutional Neural Network 

(CNN) with a convolution layer and pre-trained 

word vectors over 100 billion words from 

Google News for sentence-level classification 

tasks. His model, despite being simple, achieved 

excellent results for different corpus used. The 

researchers also concluded that pre-trained 

vectors are extractors of universal characteristics 

that can be used for various classification tasks. 

In [20] the authors propose a CNN-LSTM model 

consisting of two parts: a regional CNN and an 

Long Short Term Memory (LSTM), to predict 

the qualifications of texts with a valence scale. 

The regional CNN unlike a conventional CNN 

that considers a complete text as input uses 

individual sentences as regions so that it can be 

weighted according to the valence scale. Finally, 

this regional information is sequentially 

integrated into all regions using LSTM for 

prediction with valence scale. The experimental 

results show that the proposed method 

outperforms the lexical, regression-based and 

ANN-based methods proposed in previous 

studies. In [18] they propose simple, trained 

models with annotations where each sentence is 

annotated with two classes as negative, positive 

at the sentence level, and they also model the 

linguistic role of the lexical feelings with LSTM, 

the words of denial and the words of intensity. 

The results show that the models are capable of 

capturing thelinguistic role of sentimental words, 

words of denial and words of intensity in 

sentimental expression. In [15] they used a 

lexical-based approach to apply semantic rules 

and then used a DeepCNN with pre-trained 

vectors at the character level to capture 

morphological information of each word to 

determine how those words are formed and their 

relationship to others. They then used a Bi-

LSTM bidirectional network that produces the 

representation of the characteristics of the whole 

sentence from pre-trained vectors at the word 

level. For the training of the model, 100 billion 

words of Google News called Word2Vec [14] 

and TwitterGlove [17] of Stanford University 

were used. In this work, they report an accuracy 

of 86.63 %. 2.2 Sentiment Analysis in Learning 

Environments In [10] a research paper is 

presented that proposes to take into account the 

opinions of the users in order to elaborate an 

evaluation in this respect using hybrid learning 

methods based on SVM and Hidden Markov 

Model (HMM) in an e-learning environment. 

The authors indicate that sentiment analysis 

becomes more difficult and challenging when it 

is done for e-learning blogs. In [8] a model of 

sentiment analysis is presented to extract the 
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opinions of the students to evaluate the quality of 

a course in two steps. In the classification of 

opinion, machine learning methods have been 

applied to classify an opinion as positive or 

negative for the publications of each student. 

Then, the extraction of opinion is used to extract 

characteristics, such as teachers, exams and 

resources, from the content generated by the user 

for a specific course. In SA-E [1] the authors 

analyze the feedback of students who take a 

class in real time via Twitter messages with two 

machine learning algorithms: Naïve Bayes and 

SVM to identify the positive or negative 

sentiments of the students in real time. The 

objective was to collect the comments and 

analyze these data to help improve teaching. 

SentBuk [16] is an application that runs on the 

social network Facebook that extracts 

information about the user's sentiment. It uses 

the opinions that students write and classifies 

them as positive, negative or neutral to detect 

significant emotional changes. This information 

is used to enrich the SentBuk system, so that 

they adopt the tasks that will be proposed to the 

student, based on their emotional state. These 

emotions are also used as useful feedback for the 

teacher of the course. The classification method 

implemented in SentBuk follows a hybrid 

approach: it combines lexical and traditional 

machine learning techniques. In [4] present an 

algorithm based on an ANN to predict the 

student's dropout in MOOC courses using the 

analysis of sentiment and show the importance 

of the sentiments of students in this task. In [12] 

student opinions are collected in the form of 

running text and sentiment analysis is performed 

to identify important aspects together with the 

orientations using supervised and semi-

supervised ML techniques. In the work of [7], 

they use sentiment analysis with supervised 

machine learning algorithms of type SVM, 

Naïve Bayes, nearest neighbors (KNN) and 

ANN to find the polarity of the comments of 

students based on the predefined characteristics 

of teaching and learning. The study involves the 

application of a combination of machine learning 

and natural language processing (NLP) 

techniques in student feedback data. The 

resultswere compared to find the best 

performance with respect to several evaluation 

criteria for the different algorithms. In [19] they 

explore NLP and machine learning techniques 

based on student comments to help university 

administrators and teachers address problem 

areas in teaching and learning. The system they 

developed analyzes student comments in online 

course surveys and real sources to identify the 

polarity of feeling, expressed emotions and 

student satisfaction. They also made a 

comparison with the results of the direct 

evaluation to determine the reliability of the 

system. 

Sentiment Classification Model Based on 

CNN-BLSTM-AT Model 

3.2.1 CNN-BLSTM Model 

Both CNN and BLSTM have their own 

advantages in sentiment classification tasks. 

CNN uses multiple convolution kernels to 

perform convolution operations on the word 

vectors of the text to more effectively mine the 

potential semantic information of the text [19]. 

BLSTM can better predict the semantics of text 

sequences. Combining the two, the CNN-

BLSTM model is formed for students' emotion 

analysis. The model structure is shown in 

Figure 1. 

 

 

 

In the CNN-BLSTM model, text is input to CNN 

for emotional feature extraction, and deep-level 

information of the text is mined. Then, the 

feature value of CNN is input into BLSTM for 

further feature extraction, and a vector 

representation containing the entire sentence 
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information is obtained, so as to realize emotion 

classification. 

3.2. CNN Text Sentiment Analysis Feature 

Extraction 

Based on the relevant characteristics of CNN, a 

double-layer parallel convolutional neural 

network is designed to extract and express text 

features. Its structure mainly includes three 

layers, embedding layer, convolution layer, and 

pooling layer. 

3.2.1. Embedding Layer: Sentence 

Representation 

The word frequency feature is used to form the 

word vector, the stuttering word segmentation is 

called to segment the comment text data, and the 

word set is obtained and the word frequency is 

counted. Since the review text is short and 

concise, the sentence length (the number of 

words included) is limited to 80. The sentence is 

input into the embedding layer, each word is 

converted into a 512-dimensional word vector, 

and the final embedding layer outputs an 

80 × 512 two-dimensional matrix. Each sentence 

forms an n × m two-dimensional 

matrix , where  is the word vector of the word . 

3.2.2. Convolutional Layer: Feature Extraction 

The purpose of the convolutional layer is to 

extract the semantic features of the sentence, and 

each convolution kernel correspondingly extracts 

a certain part of the feature. The number of 

convolution kernels is set to 256. Convolution 

operation is performed on each sentence 

matrix  output by the embedding 

layer:where  represents the feature matrix 

extracted by the convolution operation;  is the 

weight matrix; and  is the bias vector. These are 

the parameters learned by the CNN network. 

In order to facilitate the calculation, it is 

necessary to perform a non-linear mapping on 

the convolution result of each convolution 

kernel:where the  function is one of the 

commonly used excitation functions for neural 

network models. 

The convolution windows of sizes 2 and 3 are 

used at the same time to obtain the binary and 

ternary features of sentences. 

3.2.3. K-Max Pooling Layer: Feature 

Dimensionality Reduction 

After the sentence is convolved, the extracted 

features are passed to the pooling layer. The 

pooling layer further aggregates these features 

and simplifies the expression of features. The K-

max pooling operation is used in the proposed 

model, and the Top-K maximum values of each 

filter are selected to represent the semantic 

information represented by the filter [20]. 

The K value expression iswhere  is the length of 

the sentence vector and  is the size of the 

convolution window. 

Since the number of convolution kernels is set to 

256, the sentence representation matrix 

generated after pooling is . 

The binary and ternary eigenvectors obtained 

from convolution layer and pooling layer are 

spliced together through fusion layer as the input 

matrix of BLSTM model. 

3.3. BLSTM Text Sentiment Analysis Feature 

Extraction 

LSTM memorizes the information of the 

previous nodes through the gate mechanism, so 

it is very suitable for processing sequence data 

[21, 22]. The model consists of multiple repeated 

modules to form a sequence. The input of each 

module contains not only the information of the 

current word but also the output of the hidden 

state of the previous word. The final model will 

obtain a vector representation containing the 

entire sentence information, so as to achieve 

sentiment classification. In LSTM, each node is 

more complicated than the traditional RNN, and 

its model structure is shown in Figure 2. 
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CONCLUSION 

 

Conclusions and Future Work Detecting 

emotions is a complex task even for human 

beings. Using only text or dialogs to detect 

emotions is a very hard challenge so that this 

research needs to be continued. This work 

presents the building of a sentiment analyzer for 

detecting emotions related to an educational 

context. The tests validate that this work had 

successful results in two type of database: one 

corpus with texts labeled with polarities and one 

corpus with texts labeled with learning-centered 

emotions. The results indicate that convolutional 

neural networks are a valuable choice in the 

recognition of polarities. We need more work 

with respect to classifying secondary emotions. 

The CNN architecture presented is a good 

beginning to recognize non-basic emotions and 

can be applied to recognize emotions from other 

different sources (e.g. facial expressions). In the 

future, we want to increase and balance the size 

of the two databases and we want to test them 

with more different machine learning methods to 

increase the number of classifiers. In addition, 

we will add different types of recognition from 

other sources such as voice, facial expressions, 

and brain signals. 
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