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ABSTRACT

Natural Language Processing (NLP)
has revolutionized the way that computers
can understand and interact with human
language. With the increasing emphasis
placed on emotion well-being in the modern
day, there is an ever-growing potential to
leverage NLP techniques to enhance the
process of self-reflection. | analyze the
potential of NLP in the context of self-
reflection and explore the different ways in
which NLP can help individuals gain deeper
insights into their thoughts, feelings, and
behaviors. | review the current state of NLP
research and applications, including text
analysis, sentiment analysis, and
summarization. Additionally, | discuss the
benefits and limitations of using NLP with
self-reflection. My findings will help inform
the development of NLP-focused tools and
services for promoting healthy emotional
well-being.

1. INTRODUCTION

NLP is a subfield of computer
science, artificial intelligence and linguistics
that is focused on a computer’s interpretation
of human language. NLP involves the use of

several technologies such as machine
learning, statistical analysis, and
computational linguistics to help machines
understand, translate, and generate natural
human language. It processes data such as
text, speech, or even gestures to extract
valuable insights and make decisions based
on the learned information (Chowdhary,
2020).

There are a wide variety of
applications for NLP, and it has become an
essential technology in many industries. One
example is sentiment analysis. This is the
process of using NLP to analyze the
emotions, opinions, and attitudes expressed
in text data. The purpose of sentiment
analysis is to determine whether some
amount of text expresses a positive, negative,
or neutral sentiment towards a particular
subject.

Businesses, for example, can use this
to understand how their customers feel about
their work and improve their products and
services accordingly.

However, in addition to using NLP to
analyze and process external data, it also has
the potential to help improve a person’s
everyday internal processes. One way this



can be done is through the combination of
NLP and the practice of self-reflection— a
process of introspection through the
examination of one’s thoughts, feelings and
actions.

2. RELATED WORKS

A number of experts in the field of
psychotherapy have proposed the use NLP as
a potential tool to help predict and improve
the mental health of clients. A study by
Goldberg, et al. (2020) utilized NLP and
machine learning to attempt to predict a key
psychotherapy process variable related to
linguistic content. The research focused on
automating the assessment of therapeutic
alliance— the quality of the relationship
between a therapist and a client, as well as the
degree of collaboration and trust between
them. Generally, a positive therapeutic
alliance is characterized by mutual respect,
shared goals, open communication, and a
sense of partnership between the therapist
and the client.

In another study conducted by
Tanana, et al. (2021), NLP was used to
automatically detect and rate emotion in
psychotherapy.

Traditional methods for identifying
emotion in psychotherapy rely on labor-
intensive observer ratings, client or therapist
ratings obtained before or after sessions, or
involve manually extracting ratings of
emotion from session transcripts using
dictionaries of positive and negative words
that do not take the context of a sentence into
account. This research investigated the use of
NLP in identifying sentiment in therapist-
client interactions on a large scale that is
typically unattainable using traditional
methods. The study featured 2,354 session
transcripts with a total of 514,118 talk turns,
continuous periods where one speaker talks
until a different speaker responds. It was
found that the best test model exceeded

human performance by 14% (Tanana et al.,
2021).

3. PROPOSED DESIGN

In order to accurately gauge the
effectiveness of NLP, experimentation is
necessary. By comparing the outcomes of
individuals who use self-reflection without
NLP techniques against other individuals
who use differing NLP techniques in their
self-reflection, we can assess the potential
benefits and limitations of NLP in this
context.

3.1  Journaling

The proposed experiment will focus
on analyzing how NLP techniques can be
used specifically with one of the most
popular  vehicles of  self-reflection,
journaling. Deemed the “paper mirror” by
Delaura Hubbs and Charles Brand (2005),
journaling reflects inner emotions in a
tangible form. It acts as a mirror through
which we can gain a clearer and more honest
reflection of ourselves. Journaling was
chosen as the medium for measuring self-
reflection because it inherently represents
and embodies the process of self-reflection.

3.2 NLP Techniques

To improve the effectiveness of the
self- reflection process, several NLP
techniques can be applied. The first of these
is emotion recognition. Emotion recognition
algorithms can detect and label emotions
such as happiness, sadness, anger, fear, or
surprise  within  text. This provides
individuals with a deeper understanding of
their predominant emotions they were
experiencing when they wrote their journal
entry.

Another NLP technique that will be
evaluated during the experiment is topic
modeling. Topic modeling is a method for
discovering latent topics and thematic



patterns within a collection of text
documents—in this case journal entries.
While there are many topic modeling
algorithms, this experimental design focuses
on Latent Dirichlet Allocation (LDA). LDA
identifies the underlying topics and their
associated word distributions. For instance, if
an individual's journal entries cover a range
of topics such as personal growth,
relationships, gratitude, and daily
experiences, LDA can help uncover the latent
topics present in the text. It might reveal
topics like “self-improvement”,
“interpersonal connections,” and
“expressions of gratitude.” Each topic
represents a cluster of related words and
phrases that share semantic similarity.

Finally, the last NLP technique that
will be assessed is prompt generation. Prompt
generation algorithms can play a crucial role
in improving journaling and self-reflection
by providing individuals with thought-
provoking prompts tailored to their specific
needs and interests. Prompt generation
algorithms can generate diverse and
personalized topics that can help with
common issues found with journaling by
helping overcome writer’s block,
encouraging exploration of different themes,
and stimulating creativity.

3.3  Experimental Design

Participants  will be randomly
assigned to one of four groups: control,
emotion recognition, topic modeling, or
prompt generation. Random assignment
ensures that each participant has an equal
chance of being assigned to any of the four
groups, reducing the potential for bias and
confounding variables.

In the control group, participants will
engage in  traditional  self-reflective
journaling without any NLP techniques or
interventions. Participants in the emotion

recognition group will be provided with
relevant emotion recognition analysis based
on the entries they write. They will receive
tools or algorithms that analyze and label
specific emotions expressed within their
journal entries.

In the topic modeling group,
participants will explore the usage of the
LDA topic modeling algorithm. During the
experiment, these participants will receive
feedback detailing the latent themes present
within their journal entries. The purpose of
this group is to determine how the
identification of relevant topics enhances
self-reflection and provides a structured
framework for introspection. Finally, the
prompt generation group will alternate
between free-writing journals and writing
journals that follow specific prompts related
to other journal entries and individual
interests. The goal of this group is to examine
how tailored, thought-provoking prompts can
help guide and improve introspection.

The experiment will take place over 3
weeks with participants being required to
write a journal entry each day. The length of
the entry is up to the writer, but each
participant will be advised to write at least 1-
2 pages of their thoughts and experiences.
During the journal entry analysis, researchers
will be searching for recurring, disappearing,
and emerging themes. Recurring themes
provide insight into consistent patterns the
participant is experiencing in their life.
Disappearing and emerging themes can both
demonstrate how the influence of NLP
techniques  affected the participants
throughout the experiment.

Researchers will also be evaluating
the language used in the journal entries over
time. By examining changes in language
patterns, researchers can identify shifts in
emotional expression, cognitive clarity, or
the use of specific words or phrases. This
analysis can help researchers understand how



the individual's language and self-expression
evolve throughout the self-reflection process,
further enriching the interpretation of the data
and providing a deeper understanding of the
individual's experiences.

Additionally, pre-experiment and
post- experiment surveys will be conducted
among the participants to gather additional
data on their perceptions, attitudes, and
experiences related to the self-reflective
process. This complementary data will
provide a broader understanding of the
participants' experiences with self-reflection
and further contribute to the analysis and
interpretation of the journal entries.

4. ANTICIPATED OUTCOMES

The most anticipated outcome from
the experiment is an increased degree of
emotional awareness. The all groups are
expected to show improvements in this area.
There is also an expected shift in the language
used in the journal entries. Initially
participants may focus on recounting external
events, activities, and observations in their
initial journal entries. As participants become
more comfortable with the journaling process
and engage in regular self-reflection, there is
an expected transition towards a more
introspective and reflective language style.
Similarly, it is anticipated to produce an
increased depth and complexity in the self-
reflections over the course of the experiment.
The identification of relevant topics and
patterns may encourage participants to probe
further, seeking connections and exploring
the deeper meaning behind their thoughts and
experiences. Likewise, exposure to tailored
and thought-provoking prompts is likely to
undergo a transformative process of
introspection. These prompts can lead
participants to reflect on their beliefs, values,
and personal experiences from different
angles.

4.1 Potential Limitations

It is essential to recognize the
potential limitations that may affect the
validity, reliability, and generalization of the
results. One of the main concerns with the
experiment is the duration. A three-week
duration may not be sufficient enough for
participants to fully adapt to and experience
the potential benefits of the NLP techniques.
Additionally, the control group may even
struggle with a three-week period, as it might
not be long enough for any signs of benefits
from the self-reflection process. A longer
duration would allow for a more
comprehensive exploration of the long-term
effects and sustainability of the NLP
techniques, enabling researchers to capture
any gradual changes or improvements in self-
reflection over time. Moreover, a longer
duration would provide a better opportunity
to assess the stability and consistency of the
observed effects, mitigating potential
confounding  factors or  temporary
fluctuations.

There is also potential for self-
reporting bias. Because the data collected
primarily relies of self-reported journal
entries and participant feedback from
surveys, the possibility for self-report bias is
present. Related biases to this include social
desirability bias and memory recall bias.
According to Pamela Grimm, social
desirability bias is common among self-
report data where participants respond to
questions or assessments in a manner that is
thought of as socially acceptable, leading to a
disconnect between real results and collected
data (2010). As a result, participants could
misremember or misrepresent the details or
nuances of their past experiences when
providing self-reports, leading to biased or
unreliable data (Chouinard & Walter, 1995).



5. CONCLUSION

The experiment is expected to
produce results that demonstrate a greater
sense emotional awareness, improved
language, and increased depth of reflection in
the participants’ journal entries. All of these
results should allow participants to develop
increased self-awareness and the ability to
articulate and process their feelings more
effectively. Additionally, the integration of
topic modeling and prompt generation is
expected to provide participants with
valuable tools to explore relevant themes and
generate meaningful insights in the future.

While the anticipated outcomes of
this study suggest the potential of NLP
techniques in self-reflection, it is important to
acknowledge the limitations present in the
research design. The relatively short duration
of the experiment may restrict participants
from fully adapting to the interventions and
experiencing their long- term effects.
Additionally, the reliance on self-report data
through journal entries introduces the
possibility of biases, such as social
desirability and memory recall biases, which
may influence the accuracy and reliability of
the collected information.

6. FUTURE WORK

While this experiment provides
valuable insights into the potential of NLP
techniques on self-reflection, there are
several avenues for future research to further
advance this field. Specifically, future
research should consider longer durations of
study. The goal of this is to comprehensively
evaluate the impact of NLP techniques on
self-reflection over a sustained period of
time.

Additionally, while qualitative data
through self-reported journal entries provides
valuable insights, incorporating objective
measures and quantitative analysis methods
would further strengthen the research

findings. Integration of physiological
measures or algorithms that produce
quantitative results could provide additional
objective data points to complement the
qualitative analysis, enhancing the overall
results of the study.
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