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Abstract. Nowadays, under the digital marketing landscape, social media has 

become a critical channel for brands to establish emotional connections with con-

sumers. This study examines the marketing content of the language-learning ap-

plication Duolingo on the RedNote platform, employing quantitative analysis to 

systematically investigate how social media discourse characteristics influence 

user engagement behaviors. The research collected 76 official posts and 42,810 

valid user comments from September 2024 to February 2025. Through text min-

ing and regression analysis, there are three key findings. Firstly, there is a signif-

icant negative correlation between post title length and user engagement rates. 

Secondly, the emotional tone of titles significantly predicted comment sentiment, 

providing empirical support for emotional contagion theory. Thirdly, trending 

topics showed borderline significant effects on engagement, suggesting the ap-

plicability of attention economy theory in specific contexts. These findings offer 

practical insights for optimizing content strategies of educational apps on social 

media, particularly regarding linguistic features, emotional expression, and topic 

selection. 

Keywords: Duolingo, Social Media, Emotional Contagion, Readability, En-

gagement Rate, Sentiment Analysis. 

1 Introduction 

With the rapid development of the internet and social media, an increasing number of 

brands are leveraging social platforms to engage directly with consumers. This trend is 

particularly prominent among educational brands and learning tools, which rely on user 

participation for product iteration and brand growth. Effective social media strategies 

foster more positive interactions. As a leading language-learning platform, Duolingo 

distinguishes itself from traditional consumer brands by employing discourse with 

stronger positive emotional valence to captivate potential users and enhance engage-

ment [1]. 

The linguistic style of brand posts influences consumer participation through infor-

mation processing pathways [2], manifested in features such as post length, linguistic 
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complexity, and emotional cues [3]. This study examines Duolingo’s social media posts 
through three metrics- post length, lexical complexity (measured by Type-Token Ratio, 
TTR), and emotional cues (sentiment polarity), to analyze their impact on user interac-
tion rates and attitudes. 

This study addresses three core research questions: Firstly, how does lexical diver-
sity (TTR) and average sentence length in post titles affect user engagement? 

Secondly, do contextual factors (weekday vs. holiday posting, trending topics) sig-
nificantly influence interaction outcomes? Thirdly, does the emotional tone of brand 
content propagate to user comments, demonstrating emotional contagion? By investi-
gating these questions, this study provides empirical evidence to optimize social media 
strategies for educational brands. 

2 Theoretical Framework 

In examining the impact of Duolingo's social media discourse on brand marketing, this 
study primarily constructs its analytical framework based on three core theories: Read-
ability Theory, Emotional Contagion Theory, and Attention Economy Theory. These 
theories provide a solid theoretical foundation for this research from three dimensions: 
linguistic features, emotional transmission, and contextual factors. By integrating these 
theoretical perspectives, can systematically analyze how social media content charac-
teristics influence user interaction behaviors, thereby providing a scientific basis for 
digital communication strategies of educational brands. Below, people will elaborate 
on the core viewpoints of these three theories and their specific applications in this 
study. 

2.1 Readability 

Readability originates from the field of educational psychology, referring to how the 
complexity of text directly affects the processing efficiency of information receivers. 
In social media environments, users are typically multitasking with highly fragmented 
attention, making content readability particularly important. This study specifically fo-
cuses on two key indicators: lexical diversity (TTR) and average sentence length. The 
former reflects the richness of the text's vocabulary, while the latter reflects syntactic 
complexity. 

First, readability is generally considered related to sentence length. Previous re-
search has shown that for young people aged 17-18, sentences containing 16 to 20 
words demonstrate the lowest cognitive load and thus exhibit the highest readability. 
For general social media users, there is also likely an optimal range of sentence length 
that provides better readability [4]. Due to RedNote's word limit for post titles, this 
study directly analyzed title length. Second, lexical diversity is measured by the Type-
Token Ratio (TTR), which calculates the proportion of unique words in comments [5]. 
Both measurement criteria also refer to the evaluation standards of the readability as-
sessment tool VisRa [6]. 
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2.2 Emotional Contagion Theory 

In previous research, authors Carolina Herrando and Efthymios Constantinides pointed 
out that emotional contagion can be triggered through various channels, including facial 
expressions, direct and indirect interpersonal interactions, and observation of others' 
behaviors. Moreover, the article mentions that in online interactions, textual content 
itself can transmit emotions and evoke readers' emotional resonance. Regarding social 
media, emotional content on social platforms can influence users' emotional states and 
behaviors [7]. For example, reading others' positive reviews may evoke positive emo-
tions, enhancing satisfaction and loyalty, while negative reviews may reduce purchase 
intention. Therefore, this study focuses on the emotional tendencies in both Duolingo's 
post titles and user comments on the RedNote platform to examine whether this theory 
can explain the relationship between them. 

2.3 Attention Economy Theory 

The attention economy refers to an economic model where, in information-overloaded 
environments, attention becomes a scarce resource that individuals and organizations 
compete to capture to achieve their goals. This concept was first proposed by psycholo-
gist Herbert A. Simon in 1971. In today's information age, information environments 
increasingly employ attention-grabbing efforts to attract user attention, including vari-
ous content, formats, and technologies [8]. Such content may align with users' needs 
and preferences or simply be novel enough. The two contextual factors examined in 
this study, posting timing and trending topics, are precisely the control variables set 
based on attention economy theory to reduce the impact of situational factors on user 
attention. 

3 Methodology 

3.1 Data Collection 

The data collection for this study comprehensively covered all content published by 
Duolingo's official RedNote account between September 5, 2024, and February 26, 
2025. Each data record included the following fields: title text, publication time, num-
ber of likes, number of favorites, and number of comments. The original dataset con-
tained 119,398 comments. According to RedNote's comment sorting algorithm (where 
comments with higher likes are prioritized), selected posts with over 1,000 primary 
comments, retained only the top 1,000 most-liked comments per post and obtained 
44665 comments. After removing null comments, a total of 42810 valid comments of 
76 posts were retained for sentiment analysis, table 1 shows the variable definitions and 
measurement framework. The collection of certain variables involved specific formu-
las: 

TTR = Number of Unique Words (Types) / Total Number of Words (Tokens) (1)

 Engagement Rate = (Likes + Favorites + Comments) × 100 % (2)
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At the same time, in order to ensure that the output range of engagement rate is 
between [0, 1], it preprocessed the engagement rate data using Min-Max Normaliza-
tion: 

Xnew = (X-Xmin) / (Xmax-Xmin) (3) 

In previous studies, scholars have employed various methods to conceptualize and 
measure engagement in digital social media environments. Most research (66%) has 
adopted quantitative approaches [9]. Consumer engagement, as a multidimensional 
concept, encompasses both psychological responses and behavioral manifestations. 
Metrics such as "likes, comments, and shares" serve as the most direct behavioral indi-
cators and are frequently utilized by researchers [10]. On RedNote, the measurable data 
includes post likes, favorites, and comment counts, which this paper define as the en-
gagement rate. 

3.2 Variables 

Table 1. Variable definitions and measurement framework 

Variable Type 
e 

Variable Definition Data Source Calculation Method 

Lexical Di-
versity of Du 
olingo Red-
Note Com-
ments 

Lexical diversity o 
comment texts 
(Type-Token Ra-
tio), reflecting vo-
cabulary richness 

-
f 

Using jieba for word seg-
mentation, calculating the ra-
tio of unique words to total 
words 

Independent 
Variables 

tence Length 
of Duolingo 
RedNote Pos 
Titles 

Sentence length of 
post titles, reflectin 
text complexity 

 

t 

uolingo o 
cial ac-
ount on 
edNote 

D 
fi 
c 
R

 
g 

Calculating the length of post 
titles 

f-

sity of Duo-
lingo Red-
Note Post Ti 
tles 

Positive Sen 
timent Inten-

intensity of post ti-
tles (0=most nega-
tive, 1=most posi-
tive) 

Positive sentiment 

-

-

Using SnowNLP for senti-
ment intensity scoring 

Dependent 
Variables 

Post Engage 
ment Rate 

Sum of likes, favor 
ites and comments 
multiplied by 100% 
measuring post dis 
semination effec-
tiveness 

-
uolingo o 
cial ac-
ount on 
edNote 

-
 

, 
-

D 
fi 
c 
R 

Calculating sum of likes, fa-
vorites and comments in Ex-
cel after data collection 

f-
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Positive sentiment 
intensity of user 
comments (0=most 
negative, 1=most 
positive) 

Positive Sen-
timent Inten-
sity of Com-
ments 

Using SnowNLP for senti-
ment intensity scoring 

Whether 
Posts Were 
Published on 
Holidays 

1=weekday, 0=holi-
day, measuring im-
pact of posting time 
on user engagement Duolingo of-

icial ac-
ount on 

RedNote 

Classifying post publication 
ime as holiday or non-holi-

day 
t 

mpact of popular 
opics on user en-

gagement 

f 
c 

1=included trending 
opics, 0=did not in-

clude, measuring 

Control Vari-
ables Whether 

Posts In-
cluded Trend-
ing Topics 

i 
t 

t
Detecting presence of trend-
ing topics through text analy-
sis tools 

4 Results 

4.1 Descriptive Statistical Analysis 

Preliminary analysis of the 76 post datasets revealed several characteristics of Duo-
lingo's marketing content on RedNote: 

In terms of user engagement, the normalized engagement rate data shows a distinct 
right-skewed distribution (mean=0.060, SD=0.140), with 75% of observations falling 
below 0.1 (median=0.04). The presence of extreme values (maximum reaching 1.0) 
indicates generally stable daily engagement levels punctuated by occasional viral con-
tent. 

Linguistic analysis revealed remarkable consistency in title lexical diversity (TTR 
mean=0.976, SD=0.062), where 89% of values exceeded 0.93. The lower-range values 
primarily corresponded to content featuring deliberate word repetitions for emotional 
emphasis or meme-style expressions. Sentence length displayed a characteristic bi-
modal distribution, with a primary peak at 8-12 words (45% frequency) and secondary 
peak at 16-20 words (25% frequency), spanning from 3 to 21 words overall 
(mean=11.36, SD=4.45) - reflecting typical title length ranges for English and Chinese 
content respectively.  

Sentiment analysis showed clear polarization in title positivity (mean=0.562, 
SD=0.430), with 61% of content leaning positive (>0.5) and 22% demonstrating nega-
tive tendencies (0-0.1). User comment sentiment displayed a bimodal distribution 
(mean=0.52), with 58.7% of values below 0.3 and 32.1% above 0.7, indicating signifi-
cant polarization in user sentiment where neutral ratings account for merely 9.2%. Re-
garding publishing patterns, 64.47% of content was released on non-holidays, while 
42.11% incorporated trending topics.  



      

       
Title Posi-
tive Ten-
dency 

-.0054905 .0395008 -0.14 0.890 -.0842724 .0732913 

Trending 
      

.0338058 .033288 1.02 0.313 -.0325849 .1001966 
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4.2 Regression Analysis 

4.2.1 Engagement Rate Influencing Factors Model. The regression analysis revealed 
that title length had a significantly negative impact on engagement rate (β=-0.007, 
p=0.049). For every 1-unit increase in title length, the engagement rate decreased by 
0.73%. This finding strongly supports the predictions of readability theory, suggesting 
that longer titles increase users' cognitive load, while shorter titles may be more appeal-
ing on social media platforms. 

In comparison, while lexical diversity (TTR) (β=-0.171, p=0.528), title sentiment 
(β=-0.005, p=0.890), and trending topic mention (β=-0.039, p=0.227) all showed neg-
ative associations with engagement rate, none reached statistical significance, as shown 
in table 2. Notably, the negative trend of trending topics contradicted our initial expec-
tations, possibly indicating users' indifference to whether the account's content incor-
porates trending topics. Regarding temporal factors, weekday posting showed a mar-
ginally positive association (β=0.034, p=0.313), though this effect similarly failed to 
reach statistical significance. 

Table 2. Engagement rate regression model results 

Engagement 
Rate 

Coefficient 
 

Std.err. t P>|t| [95% conf. interval] 

Post Title 
Length 

 
-.007284 .003639 -2.00 0.049 -.0145419 -.0000262 

TTR -.1712865 .2703542 0.63 0.528 -.3679179 -.7104909 

Topic Men-
tion 

-.0393385 .0322776 -1.22 0.227 -.1037142 .0250372 

Weekday 
Posting 
_cons -.0263443 .2656704 -0.10 0.921 -.5562071 .5035185 

4.2.2 Emotional Contagion Effect Analysis. Table 3 demonstrates significant emo-
tional contagion effects in online comments. The positive tendency of titles showed a 
robust positive association with comment sentiment (β=0.032, p<0.001), with each unit 
increase in title positivity predicting a 0.032-point increase in comment positivity 
(95%CI: 0.023-0.041). The model explained substantial variance in comment sentiment 
(constant=0.506, p<0.001), confirming strong emotional transfer effects. Although title 
sentiment has a statistically significant impact on comment sentiment, its explanatory 
power is relatively low (R ²=0.11%), indicating that the actual correlation may be weak 
or other unobserved factors need to be considered. 



     

       

            775The Role of Duolingo’s Social Media Discourse Strategies in Brand … 

Table 3. Emotional contagion effect analysis 

Comment 
Positive 
Tendency 

Coefficient Std.err. t P>|t| [95% conf. interval] 

Title Posi-
tive Ten-
dency 

.0321311 .0047443 6.77 0.000 .0228321 .0414301 

_cons .5062912 .0033526 151.02 0.000 .4997201 .5128623 

5 Discussion 

This study empirically reveals the key mechanisms of educational brands' social media 
marketing through quantitative analysis. The main findings can be thoroughly exam-
ined from three dimensions:   

First, title length showed a significant negative correlation with engagement rate 
(β=-0.007, p=0.049). This result shows the importance of readability in social media 
contexts, indicating that users prefer concise information presentation when browsing 
educational content. Educational brands should avoid overly long titles in social media 
operations, instead focusing on content readability and information delivery efficiency. 

Second, the emotional contagion effect between posts and user comments was con-
firmed (β=0.032, p<0.001). Although the effect was small (R²=0.11%), its statistical 
significance demonstrates that brands can indeed influence user sentiment through the 
emotional tone of their content. This emotional transfer is particularly valuable in lan-
guage learning communities, where a positive atmosphere can enhance user retention 
and brand affinity. 

This study has several limitations. The small sample size (N=76) may affect statisti-
cal power, and future research could expand data collection. Furthermore, potentially 
influential moderating variables, such as individual user preferences and platform-spe-
cific algorithms, were not included in the model. These limitations suggest future re-
search directions, including examining sensitivity differences across user groups and 
investigating dynamic changes in long-term emotional contagion effects. 

6 Conclusion 

Three core findings emerge from this empirical analysis: Firstly, the significant nega-
tive correlation between post title length and engagement rate (β=-0.007, p<0.05) con-
firms the applicability of readability theory to educational social media content, sug-
gesting that controlled text length may better attract user attention. Secondly, the con-
firmed emotional contagion effect (β=0.032, p<0.01), though modest in effect size, pro-
vides theoretical support for brands to guide community atmosphere through emotional 
design. Thirdly, while trending topics showed a negative but non-significant impact on 
engagement (p = 0.227), this counterintuitive result highlights the nuanced nature of 
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user attention and suggests that content relevance may outweigh trend alignment in 
educational contexts. 

These findings provide data-supported guidance for optimizing educational brands' 
social media content, particularly in linguistic feature design, emotional expression 
strategies, and topic selection, offering practical implications for operational practices. 
However, this study is limited by a relatively small sample size (N = 76), which may 
constrain the generalizability of the findings. Additionally, the absence of variables re-
lated to individual user characteristics and platform algorithmic influence points to ar-
eas for deeper exploration in future research. 
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