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Abstract
To resolve social issues caused by fake news,
both quickly and automatically identifying po-
tential fake news and effectively communicating
it with users are vital. However, in the existing
research, various AI-based fake news detection
models are separated from the research on the
user interface(UI) and its effects on reducing the
user behavior of spreading fake news. Therefore,
we replicated a model to detect fake news of the
2016 US presidential election and designed UI to
deliver the AI-based rating based on the accuracy
of replication. By the result, We found that the
FakeBERT model is overfitted in a specific dataset.
With the UI design, we conducted a user study,
which confirmed that the AI rating-based inter-
face reduces the spreading of fake news. Also, we
can find the insights that UI were still valuable
despite the low performance of the AI model.

1. Introduction
Fake news has been a significant issue recently as the spread
of social media(Zhang & Ghorbani, 2020). Although issues
about the trustfulness of news content existed before the
internet era, people faced the severity of it through the 2016
presidential election in the United States(Kim et al., 2019).
We observed that it became easy to produce and hallucinate
readers by mimicking the format of reliable actual news
article with the development of IT. At the same time, techno-
logical change cause changes in human behavior to accept
and share news contents easily(Kim et al., 2019).

Therefore, both of detecting fake news and building/making
interface to effectively induce the human behavior change to
resolve the fake news related issues. Researchers have con-
ducted natural language processing research to identify fake
news and created various datasets for fast and automated
detection. Alongside this, there has been research into the
design and performance of educational programs to prevent
the spread of fake news and the design of interfaces that
effectively communicate warnings about fake news. How-
ever, research has yet to be done to design and validate the
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effectiveness of interfaces for communicating fake news
determined by natural language processing (NLP) to people,
leaving a research gap.

Researching effective interfaces for human-AI interaction,
such as how the AI’s detection results actually change peo-
ple’s behavior when communicated, and what accuracy is
required, is essential to increasing the utility of the technol-
ogy. In particular, AI models for detecting fake news may
be structurally limited in their accuracy due to the difficulty
of collecting good quality training datasets that are uncon-
troversial about labeling and the continuous generation of
new information. Nevertheless, it may be meaningful to
convey information about fake news judgments through AI
models, even if imperfectly, as prior research has shown
that information from heuristic judgments can change the
behavior of good users.

Hence, we explore two research questions. 1) Can we detect
fake news with the legitimacy predicted by our AI model?
2) When users read fake news, will they be less likely to
spread it if the news legitimacy predicted by the AI model is
provided?

To answer the 1st question, we replicate the FakeBert, which
insists on the high accuracy of classification, and apply
it to the health related news and prove the possibility of
fake news detection in general issues. To answer the 2nd
question, we design the UIs with the AI-rated information
and test the user behavioral change while using it.

2. Related work
2.1. What is fake news?

What does fake news mean exactly? Fake news means
“news articles that are intentionally and verifiable false and
could mislead readers” (Allcott & Gentzkow, 2017). Weiss
defines fake news comprehensively as combining action to
exchange information, action to invalidate the truth, and
intention to achieve power structure(Weiss et al., 2020).
Although we can notice what fake news means intuitively, it
is controversial how to define the terms(Weiss et al., 2020)
when it comes to research because the appearance of fake
news has variation in reality(Zhang & Ghorbani, 2020).
Therefore, we apply Weiss’ broad definition of fake news
with the specific scenario for the research.
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2.2. Approach to detect fake news using AI

Among the diverse effort to build AI models to detect fake
news, there are two main approaches (Kaliyar et al., 2021).
One approach is news content-based, which extracts the in-
formation and unique writing style to detect fake news. The
other approach is social context-based, which uses social en-
gagements and instance-based methodologies(Propagation
based methodology). Diverse deep learning models were
used to detect fake news up to the purpose of research. For
example, Jwa use the BERT model to detect fake news by
analyzing the relationship between the headline and the
body(Jwa et al., 2019). Giachanou used CNN not to classify
the fake content, but to classify a user as a potential fact
checker or a potential fake news spreader (Giachanou et al.,
2020). Fakebert which combine Bert and CNN model to
judge fake news shows significantly high accuracy which
were over 99% (Kaliyar et al., 2021).

2.3. UI to stop spreading of fake news

Several types of research on the UI show information
about fake news detection and the credibility of the news.
Mustafa explored the impact of UI on major SNS such
as Google Search and Facebook and how the giant tech
company changed the UI to avoid spreading false informa-
tion(Mustafaraj & Metaxas, 2017). Kim studied changes in
users’ trust in news content according to rating sources(Kim
et al., 2019). It generates a realistic fake news article and
shows it to the participants with four different UI(now in-
formation, expert rating, user article rating, and user source
rating). It suggests that the reader’s trust significantly differs
when the rating is low. Bhuiyan primarily uses the user’s
collective opinion to design the nudge warning system to
readers(Bhuiyan et al., 2021). Recently, in addition to hu-
man source-based information, some have tried to apply AI
evaluation result for UI to replace a human. Choras suggest
UI for presenting overall scoring using multiple evaluations
of different AI models(Choraś et al., 2022).

3. Fake News Detection Model
We replicated an existing fake news detection model, Fake-
BERT, and applied it to health news.

3.1. Model

We replicated FakeBERT, a BERT-based fake news detec-
tion model. It generates a embedding of news text and
passes it to five convolution layers including three parallel
layers and following dense layers. The detailed implemen-
tation followed (Kaliyar et al., 2021), but we make changes
including using a miniature BERT model(Turc et al., 2019)
to reduce computational cost. Our change of implementa-
tion is explained in Table 1.

Table 1. Changes in FakeBERT replication

Parameter Value

BERT Embedding Miniature bert(12 layers; d=128)
Input length 304 tokens
Fine-tuning Freeze all BERT layers
Epoch 4
Optimizer Adadelta (lr=1.0)

For experiments with health domain news, we also imple-
mented a simple CNN model inspired by the experiments in
(Dai et al., 2020). This model consists of one convolution
layer (kernel size=3) followed by max pooling(pool size=2)
and two dense layers (dim=250, dim=1). It uses ReLU as an
activation function except the last layer which used sigmoid.
Adam optimizer and binary crossentropy loss is used. Each
of first 300 words of preprocessed news text is turn into
14-dim embedding vector by tensorflow’s Embedding class
and fed into the model.

3.2. Dataset

Following (Kaliyar et al., 2021), we trained FakeBERT
model to news about 2016 US election. ISOT (Ahmed et al.,
2018)(Ahmed et al., 2017) and Kaggle(Lifferth, 2018) fake
news datasets were selected as the most similar datasets.
ISOT dataset consists of 39k political and world news,
mostly from 2016 to 2017. Truth news are from Reuters
and fake news are from unreliable sources flagged by Poli-
tifact(a fact checking website) and Wikipedia. The Kaggle
dataset consists of 20k fake and real news collected up to
2018. Though the sources were not clear, 43.9% of news
texts contain ’Trump’ and/or ’Hillary’, so we assumed it is
related to 2016 US election.

After replication of the model, we applied it to health do-
main which more fits to study AI fact check UI design for
three reasons: it is interesting for the participants(university
students); credible fact checks are available; timing of the
news less matter than political news, so old fact checks can
be used. Thus, we selected the most appropriate fake health
news dataset.

FakeHealth(Dai et al., 2020) dataset is chosen because it
includes a full news text, and the rating process is clear.
Experts evaluated the articles regarding ten questions(e.g.
‘Does it commit disease-mongering?’), and rated them. We
labeled the articles with rating < 2.5 as fake and the others
as truth, following (Dai et al., 2020) with a slight difference
in threshold.

3.3. Experiment

We replicated the models from scratch and evaluated
their performances(Table 1). Accuracy, False Negative
Rate(FNR), and False Positive Rate(FPR) were used as




