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ABSTRACT

On a farm multiple sensors can be deployed to help the farmer with
making decisions on the farm. These sensors can also be used to
create transparency by giving the data to an Al, who generates post
which can be posted on Twitter. The post can be made from different
perspectives, namely a human, an animal, a plant, or a robot. In this
research we look at to what extend these posters are believed and
anthropomorphized. We found no significant difference between the
posters, but with help from the open questions we suggest rephrasing
the first impression questions and to investigate in adding more depth
to the poster’s bio, adding more sentiment, and fitting the data used
more to the poster. Lastly, we suggested that future research exposed
the participants for a longer period of time to the stimuli.
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1 INTRODUCTION

On a farm the weather, soil moisture, leaf wetness, crop health,
animal health, and more [1]-[3] can be measured by sensors. These
sensors help the farmer to make real-time decisions about how to
optimize production efficiency, optimize crop quality, and
minimize environmental impact. Because the farmer can more
precisely use water, fertilizers, pesticides and other chemicals to
help with more efficiently growing crops and deal with pest
management [3], [4]. The sensors data can come from different
sources, such as machines, animals, plants, or the soil.

The sensor data can also be used for another purpose, namely
creating transparency. Consumers are increasingly interested in how
food is produced [5]. Furthermore, transparency reduces fears and
skepticism in consumers [6], [7], and is expected to enhance product
quality and improve health and welfare of farm animals [8].

One approach to create transparency would be to have eco-labels on
products, to inform consumers about how organic or sustainable the
product was produced [1]. Researcher are looking at another possible
approach where the data is put into an algorithm, which uses natural
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language processing and machine learning to produce a social media
post to inform the public about the operations on the farm. As the
posts are automated, it could be posted from different perspectives,
where each poster could be a social entity. The perspective could
from the owner from the farm, as the owner would normally see the
data from the sensors and would be a logical person to post this data
on social media. We also want to investigate other potential posters
for a farm. For a cattle farm an animal could be the face of the farm,
and for a crop farm a plant could be the perspective to be posted
from. On both types of farms robots can be found [2], [9], which
gather part of the data. Thus, as the last poster a robot is chosen.

The last three posters could be anthropomorphized. This research
aims to find out what the influence of anthropomorphism is, and if
one poster is believed more than another. To help find the answer,
the following research questions where made:

RQ1: To what extent are the posters believable when posting data on
social media about a farm?

We expect that an animal or the plant is believed less than a human
or a robot tweeting data of the farm, because the first two would not
be able to know the numbers, e.g. how much millimeter it has rained.

RQ2: To what extent are a robot, an animal, or a plant
anthropomorphized when people look at their social media account?

Based on previous research, w expected that animals are expect
anthropomorphized more than plants [10].

The research questions will be answered by conducting an
experiment where participants will see one out of four profiles and
answers questions asked about these profiles.

2 RELATED WORKS

2.1 Social entity

A social entity is an entity that is on social media. An entity is
generally defined as an object that has a distinct, independent, and
self-contained existence, whether hypothetical or real [11]. In this
research I’m looking if a person, a robot, an animal, a field, or a plant
can be a social entity by looking at anthropomorphism and
believability. As Al may become a social entity when
anthropomorphized [12]. This entity can become an identity by
giving it attributes from which the entity can be distinguished from
other entities [13]. Examples of attributes are name, age, social
media profile and location.



2.2 Believability

For this research, we combine two different aspects of believability.
On one hand, we look at if participants see the poster as a social
entity, or in other words if they believe that the poster actually posted
the tweets. On the other hand, we look at credibility. Credibility is
synonymous with believability, but has not one clear definition [14].
Credibility is related with trust, as on one hand people need to trust
or believe that information is correct for the poster to be credible
[15]. On the other hand getting information from a credible user
makes the given user trust that the information is correct [14].

Social media visitors are looking for reliable information, for which
they need to find credible users. Researchers who looked at
credibility of a profile looked at registration age, number of tweets,
follower count, friend count, and if the bio is non-empty [16]. In this
and other research, of which an overview is given in [14], many look
at the data that they can get by scraping data from social media to
determine the extent of believability, whilst we look at what extent
people believe different posters.

2.3 Anthropomorphism

Anthropomorphizing non-human (agents) happens when people
attribute gender, thinking, motivation, intention, emotions, and
characteristics to the agent [17]. These non-humans can range from
animals to robots to chat-GPT. It can be used to describe actions, and
the mental or physical characteristics of the agent. Moreover,
anthropomorphism is described as a social response to technology
[18]. Not everyone does anthropomorphize on the same level.
Children are more likely to anthropomorphize, and even among
adults it is not done on the same level. The variables that influence
this are dispositional, situational, developmental, and cultural [17].

Treating profiles as human or humanlike versus nonhuman has an
impact on whether they are treated as moral agents worthy of respect,
or merely as an object [17]. It also influences how people interpret
the profiles and their social connection. Kim et al. found by exposing
participants to an non-anthropomorphized or an anthropomorphized
account that the participants who saw the anthropomorphized
account perceived a greater social presence that those who saw the
non-anthropomorphized account [19]. Because of this relation
between anthropomorphism and social presence we research if our
different posters are anthropomorphized to different extents.

Anthropomorphism is looked at in different ways in different
contexts. In linguistics, researchers look at the use of who/which,
verbs [20], [21], pronouns [21]. Who, he, and she are used for human
and gendered terms, and for personal reference. Which and it on the
other hand are used for inanimate and ungendered terms and for non-
personal references [22]. This is one of the concepts used in our
research to determine if the poster is anthropomorphized.

For robots, most studies look at humans interacting with a robot.
language, and movement of the robot [23]. Previous research found
different conclusions based on the level of anthropomorphism in
images. Some researchers have found that the more

anthropomorphic an image is, the more credible [24], engaging,
interesting and attractive it is [25], [26]. Whilst others did not find
evidence in their experiments that this is the case. Furthermore, they
did not find evidence that more anthropomorphic images are more
credible or reduces uncertainty [27]. So, it is not clear if
anthropomorphism is correlated with credibility.

3 METHOD

3.1 Participants

We recruited 33 participants through our social network, LinkedIn,
and other CS students from the University of Twente. Of those
respondents 3 where excluded, either because they filled in the
survey to quickly (less than 100 seconds), or to slowly (more than 25
minutes). The 30 (77% male) remaining participants age’s ranging
from 16 to 60 (M=27.1, SD=11.3). All the participants use social
media, of which 12 (40%) uses Twitter. Of the 30 participants, 9
where in the group who saw the animal poster. The other groups
had 7 participants each.

3.2 Experiment design

Twitter would be the platform to place posts on, as it is text-based,
which is easier for an Al to generate posts for. The wide audience
can be reached, as it is people subscribe to an account, and not to a
topic, as is the case with Reddit. Moreover, Twitter has been found
to effective in spreading word of mouth [28], which is needed to
reach the general public.

The experiment will be a between-group study, with a human, an
animal, a plant, and a robot as the posters. Each participant will see
one of the four twitter profiles. The tweets for each account is the
same, such that the only independent variable is the account features.
These features are the profile picture, name, banner, and twitter
handle.

3.3 Materials

Four different Twitter accounts (figure 1-4) were setup, one for each
poster. We created the accounts on Twitter to create more realistic
stimuli. For each account a profile picture and a banner were made.
The same set of human generated tweets were uploaded to each page,
where each tweet contains at least one data point. Follower and
following count were removed from the stimuli, as that influences
the participants perception of credibility [16]. The survey was made
in Qualtrics, and the data was exported from it to be analyzed locally.

3.4 Experiment setup

Each participant needed to fill in the afore mentioned survey. The
first page is an introduction to the study, which also contains a
consent form. On the next three pages they will be show an image of
the profile page, along with the questions they need to answer. On
the fifth page, participants are asked to give background information,
namely gender, age, and social media usage. On the last page they
will be debriefed, where they are told what the study is actually
about, and they need to give consent one last time before submitting.
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3.5 Experiment procedure

The study was conducted online, as there is no need for in-person
interaction. When participants joined the study, they were provided
with a link to the survey. Before answering questions about the
stimuli, the participants needed to give informed consent. They were
told what was expected form them, what data will be collected, how
the data is stored, and that they can withdraw at any time. Each
participant was asked if they read the given information.

The participants can do the survey in their own time. There is only
one survey which was expected to take approximately 15 minutes to
complete.

3.6 Measures

For both anthropomorphism and believability there are direct
questions in the form of 7-point Likert-scales, and indirect questions
in the form of open questions. With the Likert-scales, we aim to find
out if there is a difference between the poster, and if there is, between
which pair. With the open-ended question, we aim to get more
insight into the reasoning of the participants.

To start off, first the participants were asked to give their first
impressions of the profile. The answer to this question is used to both
measure anthropomorphism and believability. Next, the participants
needed to answer a series of 7-point Likert-scale ranging from 1
(strongly disagree) to 7 (strongly agree). They also had the option to
say “I don’t know”.

For anthropomorphism, the participants are asked if they think the
poster of the tweets has intentions, has minds of their own,
experiences emotions, and has consciousness, which we copied from
[29]’s table 1 anthropomorphism category. Free will was
accidentally taken out. These items have a Cronbach’s alpha of
0.854, which is acceptable. Cronbach’s alpha tells the internal
consistency reliability, or in other words how closely related a set of

items are as a group. A Cronbach’s alpha above 0.7 is considered
acceptable [23].

Believability is also based on four items, namely ‘intelligent’,
‘expert’, ‘competent’, and ‘trustworthy’. The participants were asked
if they agreed that the poster had these characteristics. The four items
are based on the competence and character dimensions of [30] and
have a Cronbach’s alpha for these items is 0.851, which is
acceptable.

For the last question regarding the profiles the participants need to
write a reply to one of the tweets. To make it a more Twitter-like
experience, they also need to say to which tweet they replied. As
before, this question is used to both measure anthropomorphism and
believability.

3.7 Data analysis

3.7.1 Likert Scales

To calculate to level of both anthropomorphism and believability,
the mean score and standard deviation of all the items of all the
participants in one the groups is calculated [23], [31]. Then an
ANCOVA test is done to check if there is a significant difference
between the four groups with means adjusted age as a covariate.

If there is a significant difference between the groups but not within
the groups, a post-hoc ANOVA test with Bonferroni adjustments is
done to find out the difference between the independent variables.

3.7.2 Open-ended questions

For the open-ended questions the answers are fitted into different
categories by using a coding frame. As the two open-ended questions
have different scopes, where one asks about the profile of the poster,
and one asks about a single tweet, both questions are annotated
separately.



For believability, there is a different coding frame for each open
question. The answers can be coded as positive (P), negative (N), or
not relevant (NR) according to table 1 for the first impressions and
table 2 for the reply to tweets.

Table 1 Coding table for believability in first impression

Category Details
Positive e Implying that the information in the tweet
is real/factual/informative.
e Implying that the poster posted the tweets
themselves
Negative e Bot/ Automated / Fake Account

e Addressing real person behind account
e Questioning poster

Not relevant e Answer is not (clearly) about the profile
features or the tweets.

Table 2 Coding table for believability in reply to tweets

Category Details
Positive e Thanking the poster
e Wishing that rain falls
e Seeing the poster as a social entity
o Asking the poster somethings
Negative e Doubting how the poster would know the
statistic or the amount of detail of the
statistic
Not relevant e Reply is not responding to the message of
the tweet

For anthropomorphism, in both questions the same coding is used,
which is adapted from [18], but the condition of the author giving it
a name was left out, as the posters already have a name. An answer
is either labeled as anthropomorphic, not anthropomorphic, or not
relevant. The answer is anthropomorphic if it contains:

- Emotional states or having a feeling (e.g. “oh no, poor
Meadow”)

- Lifelikeness, such as being alive or having (parts of) a body
(e.g9. “I hope you live long”)

- Gender, personality, or having an intention (e.g. “Meadow likes
to eat grass”)

- Metaphorical ways

- Socially integrated (e.g. “I hope for you it’s going to rain soon”)

An answer is not relevant when it is not directed towards the
poster.

The answers of the people who were in the human group for
not annotated for anthropomorphism, because by definition
one cannot anthropomorphize a human.

3.8 Annotation procedure

All answers for the open questions were annotated by the author. To
calculate the reliability of these annotations, a second coder
annotated a random selection of 6 (20%) of the answers, which were
all taken from the non-human groups. 6 first impressions and 6
replies to tweets were annotated by both encoders. To determine the
interrater reliability, the agreement between the two encoders,
Cohen’s k was used.

For believability in the first impressions Cohen’s kappa was
calculated, giving k = 0.455. This indicates a weak level of
agreement where 15-35% of annotations are reliable [32].

For anthropomorphism in first impression there was initially a lot of
disagreement, as there was a Cohen’s kappa of k=
—.250 (95% CI,—.473 to —.0.27),p < .303. A negative K means
that there was more disagreement than would be expected if the
annotations were done randomly. As a result, the data collected from
this coding table for this question is not meaningful [32]. The main
point of disagreement was on whether an answer is not relevant, as
it was broadly defined.

For both cases the coding table would normally be adjusted, and the
answers would be annotated again until an acceptable Cohen’s kappa
would be reached. Due to time constraints, we were forced to keep
working with the current coding tables. Consequently, one should be
careful when interpreting the results of these tables.

Normally, with such low kappa’s the coding tables would be
adjusted and the answers would be annotated again by both the main
coder and the second code.

For believability and anthropomorphism in replies to tweets both
annotators coded the answers the same way giving k=1.0.

4 RESULTS

4.1 Likert Scales

4.1.1 RQ1: To what extent are a human, a robot, an animal, or
a plant believable when posting data on social media about a
farm?

An ANCOVA test between the posters with age as a covariate gives
F(3,25)=2.37, p=.094, and n?=0.22. The marginal mean and 95%
confidence interval are given in figure 5. The p-value of 0.094
suggests that there is not a significant difference in believability
between the posters for a=5%. On top of that, age was not
significant, as it had a p-value of .190 .
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4.1.2 RQ2: To what extent are a robot, an animal, or a plant
anthropomorphized when people look at their social media
account?

An ANCOVA test between the posters with age as a covariate gives
F(2,19)=1.69, p=.210, n?=0.15, which suggests that there is no
significant difference in anthropomorphism between animal, plant,
and robot for 0=5%. Age also was not significant with a p-value of
.131 . The marginal means and 95% confidence interval are reported
in figure 6.

Figure 6 Anthropomorphism per poster with marginal mean and 95% Cl
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4.2 Open questions

In Figures 7-9 we present an overview of the final annotations of the
open questions. In figures 8 and 9 there was only one answer labeled
not relevant, which is excluded from the final figures. Additionally,
for believability in replies (figure 8) one of the replies was
ambiguous, thus also excluded. These responses were in the group
who saw the animal poster.

In figure 7 there are multiple cases where answers are not relevant in
both categories, which is not ideal as it does not help us to answer
the research questions. These answers include “4 lot of wheat” and
“Farmer”, which are from people in the plant and animal group
respectively. A common factor in these answers is that the
participants objectively tell what they see.

Figure 7 Believability in first impressions
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Of the answers that were found relevant, most positive answers
indicated that they found the poster’s Twitter informative. Even if
the poster was mentioned, the answer was still related to the tweets
as well. The negatively annotated answers where a mix of people
who think the account is automated, that there is an individual behind
the account, or giving some other reason for doubting the
believability of the poster. In the last category was the answers “Cute
robot and why would a robot care about rain? Like what is the
purpose of the robot on a farm” This answer indicates that the
participant misses some context about the poster, namely what the
robot is doing on the farm. The doubt in these answers indicates that
the extent to which the robot is believed can still be increased.

“Cute profile picture, but the actual tweets do not seem to be directly
related to the sheep - it does not make me "empathize" or "relate" to
the sheep. It seems more like the sheep is doing objective weather
reporting, rather than giving personal feelings or accounts”

This response shares a point that a few other negative annotated
answers also mentioned. Namely that the poster is doing objective
weather updates. As a participant in the human group says “It seems
that he has automated the twitter account to post weather updates. It
doesn't feel human” The tweets are not relatable, as it presents data
in the form of tweets. But by not giving any personal feelings some
participants get the feeling that the account is automated. Thus the
poster is might be believed in terms of believing that the data is
correct, but the poster is not seen as a social entity.

“Active on social media, maybe bored?
He posts a lot but gets little interaction from his followers.
Also, at least in Europe, Twitter is not that popular as in the US, |
suspect that a very small amount of people (especially his age) with
similar interests will follow him.”

As seen in the stimuli, the participants could still see the number of
likes, retweets, and comments on a tweet. One participant took this
into account when giving their first impression. This suggests that
people do look at those attributes, which in this case indicates a
negative believability.



Figure 8 Believability in replies to tweets
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As seen in figure 8, the believability in the reply to tweets is mostly
positive. There were short answers such as “nice” which say little
about the extent to which the poster is believed. Answers that talk
more about the extent that the posters are believed are the answers
where the participant thanks the poster or hopes for the poster that
rain will fall soon, as it indicates that the participant believes the data
in the tweet is accurate.

However, four people, including the ambiguous reply, did not
believe the data in the tweets. They asked the poster what their source
is or comment on how accurate the data is, such as “Quite accurate
to know that”” which can be read in a sarcastic tone.

Table 9 Anthropomorphism in replies to tweets
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Half of the participants anthropomorphized the poster in their reply,
and half of them did not, as seen in figure 9. Of those who did
anthropomorphize, most were thanking the poster or hoping for the
poster that it will rain. For those who did not anthropomorphize,
most talked about the statistic in the tweet or gave a short reaction
such as “Fun!”.

5 DISCUSSION
5.1 Believability

With the Likert scales, we did not find significant evidence that a
human, an animal, a plant, and a robot differ in the extend that they

are believed. Which is not in line with our hypothesis. A possible
explanation would be the limited number of participants.

Through open-ended questions we found that when the poster is
believed, people mention the information in the tweets more than the
poster’s features. This falls in line with Sandy et al. their findings
that content is more important than profile picture and profile
summary (bio) in ones judgement of credibility [33]. The
believability in the replies to the tweets that the participants wrote
was unexpected positive as 25 (86%) was annotated as positive, as
opposed to 10 (33%) when asked to give their first impressions. A
reason for this could be the high amount of not relevant answers in
the first impression question, which is a result participant telling
objectively what they saw, instead of giving their opinion about the
profile. To prevent this, one could ask the participants opinion of the
poster’s Twitter, instead of their first impression. In addition, the
question could ask the participants to elaborate on their opinions.

For the negatively annotated answers, they are more of a mixed bag.
However, this might be skewed due to the high amount of not
relevant answers in the first impression question. The reason for bag.
Some participants say outright that the poster is a bot, whilst others
give more detailed explanation why they do not believe the poster.
Interestingly, the detailed answers have often different reasons for
not believing the poster. Some talk about that they do not know the
purpose of the poster on the farm, some talk about how the poster is
not relatable, whilst others talk about the engagement levels on the
twitter account. Additionally, some participants questioned how the
poster would know the data this accurately. From this mixed bag of
answers multiple directions could be taken for feature research.
Firstly, the poster’s bio could be given more depth. Secondly, to
make the poster more relatable, more sentiment could be added to
the tweets. However, adding sentiment may have an impact on the
credibility of the data, especially with positive sentiment terms. As
positive sentiment terms tend to be related to non-credible
information [16]. Thirdly, more care should be given to making the
stimuli by finding more factors that might influence the credibility
of the poster, to make sure that those factors are properly taken care
of. Lastly, the data could be fitted more to the poster to try to resolve
the issue of people questioning how accurate the data is. For
example, and the plants could do use the soil moisture sensor, as its
roots are in the ground, thus it would make sense that it knows the
moisture level. Whilst a cow as the animal poster could post about
the milk production, as it produces milk.

As mentioned before, there was one ambiguous answer, namely
“Very specific measurement of rain! Hope you and your sheep fam
are doing great” The first sentence is interpreted as negative
believability, because it says in a sarcastic way that the poster would
not know so specifically the amount of rain. The second sentence is
however positive believability, as it hopes the sheep and its family is
doing great which is seeing the sheep as a social entity. This answer
does neither belong in the positive category, the negative category,
nor the not relevant category. Thus, the answer needs to be in its own
category, or excluded from the results. As it only occurs once, we
chose to mention it separately, but with a larger dataset this could
become a more prevalent issue.



5.2 Anthropomorphism

Like believability, we did not find any significant evidence that an
animal, a plant, and a robot are anthropomorphized to different
extends. Again, this does not fall in line with our hypothesis and
could be explained by the limited amount of participants.

In the open-ended questions where participants replied to the tweets
the most surprising finding was that most positively annotated
answers were thanking the poster or wishing for the poster that it will
rain, as if the poster is social integrated.

What could be experimented with is exposing participants to the
profiles for a prolonged time, as is done in [19]. Participants can
build more of a relationship with the poster in this setting, which
might have an impact on the level of believability and
anthropomorphism, as they are looking at static stimuli in this
research.

5.3 Limitations

A limitation is the small number of participants. The smaller the
number of participants, the bigger of an effect each answer has. If
one out of 7 participants fill in fully disagree whilst the others fill in
neither agree nor disagree it has a bigger effect on the average than
when 1 out of 50 participants does it.

Similarly, a smaller number of participants means that the second
coder for the coding tables gets less answers to code. Thus, one
disagreement has a bigger impact on Cohen’s kappa, and thus a
bigger impact on the interrater reliability and usability of the coding
tables.

Moreover, with a larger sample size the coding tables could be more
elaborate. Take positive in table 1, with a larger sample group the
two conditions for positive believability could be separated into two
categories, giving more insight in the data. This does not work with
a small sample size because it risks having only a few participants
per category, giving less insight then if we have the current
categories.

6 CONCLUSION

To create more transparency on a farm, data gathered from sensors
could be posted on social media. This can be done from different
perspectives. In this research we looked at to what extend four
posters are believed and anthropomorphized. Through Likert-Scales
we did not find significant evidence that there is a difference between
the posters in terms of believability and anthropomorphism, which
might be a result of not having enough participants. With help from
the open questions, we suggest rephrasing the first impression
questions and to investigate in adding more depth to the poster’s bio,
adding more sentiment, and fitting the data used more to the poster.
Lastly, we suggested that future research exposed the participants for
a longer period of time to the stimuli.

7 ACKNOWLEDGMENTS

We like to thank Bob Schadenberg and Lorenzo Gatti for supervising
this research paper. Additionally, we like to thank Thom Harbers for
being the second coder.

REFERENCES

[1] D. P. M. Zaks and C. J. Kucharik, “Data and monitoring
needs for a more ecological agriculture,” Environ. Res.
Lett., vol. 6, no. 1, p. 014017, Mar. 2011, doi:
10.1088/1748-9326/6/1/014017.

[2] K. DzZermeikaité, D. Bacéninaité, and R. Antanaitis,
“Innovations in Cattle Farming: Application of Innovative
Technologies and Sensors in the Diagnosis of Diseases,”
Animals, vol. 13, no. 5, Art. no. 5, Jan. 2023, doi:
10.3390/ani13050780.

[3] D. S. Gangwar, S. Tyagi, and S. K. Soni, “A techno-
economic analysis of digital agriculture services: an
ecological approach toward green growth,” Int. J. Environ.
Sci. Technol., vol. 19, no. 5, pp. 3859-3870, May 2022,
doi: 10.1007/s13762-021-03300-7.

[4] O. Kéksal and B. Tekinerdogan, “Architecture design
approach for loT-based farm management information
systems,” Precis. Agric., vol. 20, no. 5, pp. 926—958, Oct.
2019, doi: 10.1007/s11119-018-09624-8.

[5] R. Duffy, A. Fearne, and V. Healing, “Reconnection in the
UK food chain: Bridging the communication gap between
food producers and consumers,” Br. Food J., vol. 107, no.
1, pp- 17-33, Jan. 2005, doi:
10.1108/00070700510573177.

[6] D.Heijne and H.-W. Windhorst, “Farm openings and their
impacts on the attitudes of the visitors towards intensive
egg and poultry meat production,” Worlds Poult. Sci. J.,
vol. 73, no. 1, pp. 105-120, Mar. 2017, doi:
10.1017/S0043933916000817.

[7]1 J. Astill et al., “Transparency in food supply chains: A
review of enabling technology solutions,” Trends Food
Sci. Technol., vol. 91, pp. 240-247, Sep. 2019, doi:
10.1016/j.tifs.2019.07.024.

[8] C. Krampe, J. Serratosa, J. K. Niemi, and P. T. M.
Ingenbleek, “Consumer perceptions of precision livestock
farming—a qualitative study in three european countries,”
Animals, vol. 11, no. 5, 2021, doi: 10.3390/ani11051221.

[9] H. S. Fatima, I. ul Hassan, S. Hasan, M. Khurram, D.
Stricker, and M. Z. Afzal, “Formation of a Lightweight,
Deep Learning-Based Weed Detection System for a
Commercial Autonomous Laser Weeding Robot,” Appl.
Sci.,, vol. 13, no. 6, Art. no. 6, Jan. 2023, doi:
10.3390/app13063997.

[10] T. M. Straka, L. Bach, U. Klisch, M. H. Egerer, L. K.
Fischer, and |. Kowarik, “Beyond values: How emotions,
anthropomorphism, beliefs and knowledge relate to the
acceptability of native and non-native species
management in cities,” People Nat., vol. 4, no. 6, pp.
1485-1499, 2022, doi: 10.1002/pan3.10398.

[11] D. Mahata and J. Talburt, “A Framework for Collecting
and Managing Entity Identity Information from Social
Media,” Aug. 2014. doi: 10.13140/2.1.2611.2320.



[12] L. R. Caporael, “Anthropomorphism and
mechanomorphism: Two faces of the human machine,”
Comput. Hum. Behav., vol. 2, no. 3, pp. 215-234, Jan.
1986, doi: 10.1016/0747-5632(86)90004-X.

[13] E.-P.Lim, J. Srivastava, S. Prabhakar, and J. Richardson,
“Entity identification in database integration,” Inf. Sci., vol.
89, no. 1, pp. 1-38, Feb. 1996, doi: 10.1016/0020-
0255(95)00185-9.

[14] M. Alrubaian, M. Al-Qurishi, A. Alamri, M. Al-Rakhami, M.
M. Hassan, and G. Fortino, “Credibility in Online Social
Networks: A Survey,” IEEE Access, vol. 7, pp. 2828-
2855, 2019, doi: 10.1109/ACCESS.2018.2886314.

[15] “Ranking Assessment of Event Tweets for Credibility,”
vol. 1, no. 2, 2013.

[16] C. Castillo, M. Mendoza, and B. Poblete, “Information
credibility on twitter,” in Proceedings of the 20th
international conference on World wide web, Hyderabad
India: ACM, Mar. 2011, pp. 675-684. doi:
10.1145/1963405.1963500.

[17] N. Epley, A. Waytz, and J. T. Cacioppo, “On seeing
human: A three-factor theory of anthropomorphism.,”
Psychol. Rev., vol. 114, no. 4, pp. 864—886, Oct. 2007,
doi: 10.1037/0033-295x.114.4.864.

[18] J. Fink, O. Mubin, F. Kaplan, and P. Dillenbourg,
“Anthropomorphic language in online forums about
Roomba, AIBO and the iPad,” pp. 54-59, May 2012, doi:
10.1109/ars0.2012.6213399.

[19] T. Kim, Y. Sung, and J. H. Moon, “Effects of brand
anthropomorphism on consumer-brand relationships on
social networking site fan pages: The mediating role of
social presence,” Telemat. Inform., vol. 51, p. 101406,
Aug. 2020, doi: 10.1016/j.tele.2020.101406.

[20] A. Sealey, “Animals, animacy and anthropocentrism,” vol.
5 no. 2, pp. 224-247, Jun. 2018, doi
10.1075/ijolc.00008.sea.

[21] A. Sealey and L. J. Oakley, “Anthropomorphic grammar?
Some linguistic patterns in the wildlife documentary series
Life,” Text Talk, vol. 33, no. 3, pp. 399-420, May 2013,
doi: 10.1515/text-2013-0017.

[22] A. F. Gupta, “Foxes, Hounds, and Horses: Who or
Which?,” Soc. Anim., vol. 14, no. 1, pp. 107-128, Jan.
2006, doi: 10.1163/156853006776137113.

[23] C. Bartneck, D. Kuli¢, E. Croft, and S. Zoghbi,
“Measurement Instruments for the Anthropomorphism,
Animacy, Likeability, Perceived Intelligence, and
Perceived Safety of Robots,” Int. J. Soc. Robot., vol. 1,
no. 1, pp. 71-81, Jan. 2009, doi: 10.1007/s12369-008-
0001-3.

[24] K. L. Nowak and C. Rauh, “Choose your buddy icon
carefully: The influence of avatar androgyny,
anthropomorphism and credibility in online interactions,”
Comput. Hum. Behav., vol. 24, no. 4, pp. 1473-1493, Jul.
2008, doi: 10.1016/j.chb.2007.05.005.

[25] T. Koda and P. Maes, “Agents with faces: the effect of
personification,” presented at the Proceedings of HCI
1996, Dec. 1996, pp. 189-194. doi:
10.1109/ROMAN.1996.568812.

[26] A. Wexelblat, “Don’t Make That Face: a report on
anthropomorphizing an interface,” 1998. Accessed: Apr.
29, 2023. [Online]. Available:

https://www.semanticscholar.org/paper/Don%27t-Make-
That-Face%3A-a-report-on-an-interface-
Wexelblat/50145ab20d2c274def86eb60b43ed87c68657
788

[27] K. L. Nowak, “The Influence of Anthropomorphism and
Agency on Social Judgment in Virtual Environments,” J.
Comput.-Mediat. Commun., vol. 9, no. 2, p. JCMC925,
Jan. 2004, doi: 10.1111/j.1083-6101.2004.tb00284 ..

[28] X. Liu, “A big data approach to examining social bots on
Twitter,” J. Serv. Mark., vol. 33, no. 4, pp. 369-379, Jan.
2019, doi: 10.1108/JSM-02-2018-0049.

[29] M. J. Manfredo, E. G. Urquiza-Haas, A. W. Don Carlos, J.
T. Bruskotter, and A. M. Dietsch, “How
anthropomorphism is changing the social context of
modern wildlife conservation,” Biol. Conserv., vol. 241, p.
108297, Jan. 2020, doi: 10.1016/j.biocon.2019.108297.

[30] K. L. Nowak and C. Rauh, “The Influence of the Avatar on
Online Perceptions of Anthropomorphism, Androgyny,
Credibility, Homophily, and Attraction,” J. Comput.-
Mediat. Commun., vol. 11, no. 1, pp. 153-178, Nov. 2005,
doi: 10.1111/j.1083-6101.2006.tb00308.x.

[31] M. A. Robinson, “Using multi-item psychometric scales for
research and practice in human resource management,”
Hum. Resour. Manage., vol. 57, no. 3, pp. 739-750,
2018, doi: 10.1002/hrm.21852.

[32] M. L. McHugh, “Interrater reliability: the kappa statistic,”
Biochem. Medica, vol. 22, no. 3, pp. 276-282, Oct. 2012.

[33] C. Sandy, P. Rusconi, and S. Li, “Can Humans Detect the
Authenticity of Social Media Accounts? On the Impact of
Verbal and Non-Verbal Cues on Credibility Judgements
of Twitter Profiles,” in 2017 3rd IEEE International
Conference on Cybernetics (CYBCONF), Jun. 2017, pp.
1-8. doi: 10.1109/CYBConf.2017.7985764.



