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Abstract: Generative Al (GenAl) is transforming software development and Com-
puter Science (CS) education, raising critical questions about trust in human-Al col-
laboration. This paper examines trust in GenAl from interdisciplinary perspectives,
assessing existing trust frameworks and their applicability. Seemingly contradic-
tory definitions and approaches are discussed and a solution is presented that could
resolve the contradictions. We explore how trust affects adoption in education and
software development, reviewing measurement approaches and implications for cal-
ibrated trust. Our findings highlight the gap between theoretical trust and practical
reliance, contributing to the discourse on Al usability and integration.
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1 Introduction

In recent years, generative Al has emerged as a powerful tool for code generation, raising ques-
tions about its impact on Computer Science (CS) education and professional software develop-
ment. The research project pAlrProg investigates the human-Al co-creation process of code and
its effects on trust, performance and knowledge in groups with different prior knowledge. This
paper will present an analysis of the current discussion about trust in GenAl, taking the interdis-
ciplinary background of the trust concept into account and discussing its adaption to GenAl.
Research in CS education has instantly started to incorporate GenAl into tools and soft-
ware, seeing the potential in enhancing student support and adjusting input to the individual
[PCG™, BFK24]. A survey revealed that students are unsure about GenAl, missing regulations
made it hard for them to know if they were allowed to use GenAl for assignments[NS25]. Soft-
ware developers had a mixed reaction to GenAl generating code, being unsure about its true ca-
pabilities and being threatened with being replaced at the same time [CWZF24, NMH 24, Ale].
Trust is one of the factors we identified to influence the use of GenAl and more so the quality
of the interaction with GenAl. This can be explained when we take students as an example again.
Choosing to not use a certain technology, because the user is unsure of its capabilities or its use
cases, might be distrust. Distrust means that the trust in a trustee falls short of its capabilities
[LS04]. On the other side of the spectrum, we expect students to use GenAl to finish their
assignments without checking for correctness, which could be based on overtrust. Overtrust can
be defined as trust exceeding a trustee’s capabilities [LS04]. While trust is not the only factor
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influencing user behavior, it is an important one and should be discussed in the context of GenAl.

Trust cannot be viewed from a CS perspective alone, it is important to take definitions and
research from other disciplines, like philosophy and psychology into account. This not only
deepens the understanding of the concept but also presents practical approaches, for example
measurements, to be adapted for research in GenAl. It is also important to note that not all
insights and approaches can be adapted to CS research, some might not be practical or will not
work in the domain of Al

Trust is a highly interdisciplinary topic, and combining findings can be time consuming. We
therefore offer a short interdisciplinary summary of specific aspects of trust. We identified rele-
vant literature by searching for the topic trust in GenAl, since the topic is very new and there is
not much work done in this field we added trust in Al, trust in automation and trust in technology
to the search field. We are focusing on three subjects: computer science, psychology and philos-
ophy. The first approach was to define trust in a way that could be useful to the application to
GenAl this was followed by numerous terms that needed to be defined, most importantly, trust-
worthiness and calibrated trust. The second topic that needs to be addressed is the discussion
whether Al can be trustworthy or if Al can be trusted. Lastly we scanned the literature for mea-
surements of trust that can be used in experimental setups for future experiments. Measurements
included questionnaires as well as experimental setups that measured a behavioral dimension of
trust. The goal is to provide readers with an overview of the ongoing discussion of trust in Al
research and a step towards answering the question Is trust in Al similar to interpersonal trust?”.

The Paper will first discuss related work on the concept of trust from the fields of psychology
and philosophy. This section will also introduce frameworks of trust that have been adjusted
to automation and computer science. We then proceed to discuss the conflicting positions from
the different disciplines, offering a new point of view on trust, its definition and its possible
measurements in the context of GenAl. The Paper is concluded with a summary and an outlook
to emerging questions.

2 Related Work

As mentioned before, trust is a broad topic that cannot be discussed entirely in this context,
therefore this section starts with defining trust, as well as related terms and the context we will
discuss it. A short definition of trust that incorporates all important aspects is the following:
“The attitude that an agent will help achieve an individual’s goals in a situation characterized by
uncertainty and vulnerability [LS04]. *Agent’ is a neutral form, compared to person, for exam-
ple, Lee and See talk about trust in automation and provide a broad overview across different
definitions. Not every discipline agrees that trust exists outside of human relations, but it is a
necessary assumption when we assume trust can exist between humans and Al. Before going
into this discussion it is important to discuss underlying frameworks and other perspectives.

2.1 Trust from a Psychological Perspective

Psychology is invested into defining and researching on trust in several social settings. Relevant
for further discussion of trust in GenAl is research on trust in automation. In a work environment
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Figure 1: Trust in Automation Framework from Korber [Kor19]

where technology is incorporated into the workflow it is important to understand influencing fac-
tors such as trust to optimize workflow and the use of technology [LHVO08]. Lee and See [LLS04]
have given an important and well-cited overview of trust in automation. They acknowledged
that trustworthiness plays an important role in forming calibrated trust. Calibrated trust in their
work is the balance between trust and trustworthiness, or trust matching the system’s capabili-
ties. While the framework is a step into applying trust to technology, it is not clear in all aspects.
The definition of trustworthiness is not sufficient to deduce a set of properties necessary to label
a system as trustworthy. Additionally, automated systems as discussed in this framework, are
rather abstract, one of the examples being the auto navigation of a cruise ship or autopilot for
aircraft. These Systems are not presenting themselves as GenAl does, users do not communicate
via natural language with those systems. GenAl might need an altered framework, since it is
designed to mimic human interaction, blurring the lines of trust in automation and interpersonal
trust. Korber [Kor19] adjusted the framework combining the work of Lee and See [LS04] and
Mayer [MDS95] as shown in Figure 1. He identified six dimensions that are displayed in a white
box each. ”Competence/Reliability”, ”Understandability/Predictability”” and “Intentions of De-
velopers” form the perceived trustworthiness of a System. “Familiarity”, ”Propensity to Trust”
and “Trust in Automation” are personal aspects of a trustor. Different phrasings and definitions
will be discussed in more detail in 3. Calibrated trust as defined by Lee and See is too vague, due
to the unspecific definition of the dependent variables it is not sufficient for our research project.
When talking about trust in a co-creation process we want to have a middle ground between
over- and undertrust [LS04]. Having an exact definition is what will help us develop a mea-
surement later on. We therefore lean towards a modern approach to calibrated trust, specifically
coined for Machine Learning Algorithms. Calibrated trust can be understood as the development
of a mental model of a specific LLM error boundary[ZLLB20]. Or in other words, it means to
adjust the level of trust depending on the situation, the task and the specific model. The word
trustworthiness has occurred several times by now, it determines whether a trustee can be trusted
or not. The EU has released guidelines for developing trustworthy Al, where they identified 7
requirements:

1. Human agency and oversight
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2. Technical robustness and safety

3. Privacy and data governance

4. Transparency

5. Diversity, non-discrimination and fairness
6. Societal and environmental well-being

7. Accountability

It is interesting to point out that these requirements do not apply fully to most Al systems and that
the authors also try to describe a balance rather than the complete fulfillment of each criterion
[CCTil19]. Transparency is definitely one of the critical points when it comes to GenAl. Even
open models like Llama which claim to be transparent with their training data do not release
the set, but release the proportions. The data set for one of the llama models is described by
proportions, 65% of the training data is from a common crawl [TLI"]. It is not further described
what data is used exactly, making it less transparent than it is claimed to be. LLMs cannot
explain their reasoning, they are opaque, not transparent by design. This might be one of the
reasons why human oversight is at the top of the list, because Al itself would not fulfill the
criteria to be trustworthy. An example that makes this point very clear is human oversight of Al
used in a military context. Technically, drones are capable of making a decision quicker than
their human supervisor and still, most people would agree that it is important that humans stay
in this process as the main decision maker [VBA25].

2.2 Trust from a Philosophical Perspective

Philosophy takes a contrasting position to define trust, this section will only highlight aspects that
are important for the discussion in Section 3. Trust is often described as person A trusting Person
B to do X. This implies that Person A would be disappointed in a failure from B to perform X.
[Lal24, DD24, Der23]. Trust in this definition is to be distinguished from relying on something,
an agent is described as reliable when they tend to be successful in accomplishing a task or when
they show consistent competencies [DD24, Der23]. This is a difference to the definition of trust
we proposed at the beginning of 2. There, we defined trust as something that occurs in situations
of uncertainty and vulnerability at the beginning of 2. Therefore trust happens in situations
when the reliability of a trustee is not necessarily known. A related concept is Trustworthiness,
which is defined as an attribute that a trustee can have, in philosophy it is understood as a moral
virtue to fulfill a commitment in good faith. A similar approach is to see trustworthiness as
appreciating someones values [Lal24]. This is the point at which Philosophy roots its judgment,
that trust and trustworthiness are an interpersonal relationship and cannot be transferred to Al
[DD24]. AI has neither morals nor values, it does not follow the standards and norms society
holds individuals within society accountable for. It is interesting to see that research is starting
to approach the topic of including ethical norms into Al, while it is still a work in progress it is
important to mention it. Researchers are understanding the task as an interdisciplinary topic that
needs several experts from different domains, underlining the complexity of this task [HBS25].
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3 Can We Trust AI?

Philosophy argues against using the term trust or trustworthiness in the context of GenAI [DD24].
The arguments behind this disapproval are that trust and trustworthiness require characteristics
from the trustee that Al cannot have. Trust goes beyond reliability because humans trust in situ-
ations of uncertainty. Trust can be justified even if the actions of the trustee cannot be predicted.
But does that mean that all research about trust in Al, trust in automation and technology is
wrong? While some philosophers would like to see a different term, responsibility, used, this
topic is not completely dismissed. We identified three points that keep the trust phrase as a
possible attribute for Al

3.1 Trustis an Interdisciplinary Topic

In the previous section, insight into the work of two disciplines on the topic of trust has been
introduced. Philosophy makes the point that trust has to be interpersonal due to qualities that
cannot be inherited by Al: for example values that drive a trustee’s behavior. At the same time
philosophy is aware that trust is frequently used in contexts that do not fulfill the provided def-
initions. This is due to the wide use of the word and concept of trust, it is used in a day to day
conversation and is heavily influenced by societal norms [Lal24]. Research from CS shows that
dimensions like values and intentions are not covered by Al but might be covered by the devel-
opers, laws or humans in the loop. The Requirements for trustworthy Al show human agency
as the number one point, data governance and accountability also rely on humans adding their
contribution even after the development process is finished. Kérber shows in his framework that
trustworthiness contains a dimension “Intentions of Developers” where he assumes that a person
perceives a system as more trustworthy if they believe that the developers had good intentions
[Kor19]. Especially computer science should be able to relate that the intentions attributed to the
developers or product owners can heavily influence the willingness to use it. A recent example
might be DeepSeek, a chinese company that released a powerful LLM and is hosting servers in
China, which caused some users to be careful about using the online model because they where
unsure about their data security [Mba25].

Combining two seemingly contradicting lines of research on the same topic takes time and
a lot of communication. The discussed examples highlight that trust research from philosophy
and computer science might not be complete opposites. Human values and interactions are key
in both scenarios, because Al does not inherit them, it mimics them at best. Trust in Al might
not be the exact same as interpersonal trust, it certainly holds related qualities. Research from
the trust in automation field has been delivering proof for a similar mechanism for decades. The
next section will highlight a quality that especially GenAl has that distinguishes this mechanism
from reliability.

3.2 GenAlis Perceived Human Like

While most computer scientist have heard the comparison of GenAl to a stochastic parrot, in
analogy to the functioning of neural networks, which are based on probabilities [BGMS21], it is
a term mostly used in this community. Other research communities are less aware of the func-
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tionality and technical details of GenAl because it is not their field of expertise. Interdisciplinary
topics like trust have to combine different perspectives and levels of knowledge to understand
where different approaches are coming from. As mentioned in the section before philosophy de-
fines trust and trustworthiness as something human, it was explained why from this perspective
Al cannot be trustworthy. Although philosophy provides arguments for this, the broad distribu-
tion of GenAl brought different effects with it. Users no longer need a technical background to
use GenAl, hence their understanding or idea of values a chat bot can or cannot have might be
limited. The language used to promote for example ChatGPT played into that factor, it was con-
stantly comparing GenAl to humans, creating a hype as well as fear [LS23]. The interaction with
GenAl chatbots in natural language not only helps users to interact in a way that feels familiar,
but it is also suggesting that the LLM is a proper intelligence that is comparable to humans. When
asked to visualize itself GenAl tends to use human like pictures that add to this feeling of talking
to a friend rather than a Large Language Model [vN24]. One of the possible results we see in
these observations is that user could attribute trustworthiness to a systems. This could become a
risk, when users overestimate the ability of GenAl. The specific field of interest that drives our
research, students generating program code for assignments at university, shows first evidence
of this problem. Students who started their CS degree with GenAl being present from the very
beginning do not necessarily have knowledge about the technical details of GenAl. The worst
scenario would be that they rely on generated code without double checking. Studies showed
that students admit to not always check results from GenAl before using it [SMSF24] and that
students lose critical thinking abilities when using GenAl [LST25]. Those findings could be
interpreted as first signs of mistrust. Additionally in one of our own studies we could show that
students who had access to GenAl from the beginning of their Computer Science degree use it
for different tasks than students who learned programming skills before GenAl [NS25]. Com-
bining this with recent findings that the form of interaction with GenAl when learning how to
code influences the performance in exams taken without the support of GenAl [JTK24], suggests
that trust is a factor not to be underestimated in future research on programming education. It
also suggests that GenAl can be used in a resourceful and sustainable way regarding the learning
effect.

Even if all researchers agreed that trust is not the right term for Al or technologies, we have to
acknowledge that people can perceive GenAl as human-like and trustworthy. This is also shown
in the trust framework (see Figure??) where trustworthiness is described as a perceived value.

3.3 Trust Measurments

Since trust should be part of future research in the field of programming education as well as
other fields of GenAl applications, it is necessary to discuss possible measurements. Trust can be
quantified through different tests and questionnaires. In Table 1 a short non-exhaustive overview
is provided over popular trust measures.
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Table 1: Overview of Trust Measurements

Name Method Problem

Trust Game Implicit Behavioral Not applicable to GenAl

Propensity to Trust Questionnaire Only one dimension of trust

GAAIS Questionnaire General attitude, some trust dimen-
sions

Trust in Automation Questionnaire Vague questions, designed for au-
tonomous driving cars

When searching for trust measures one of the most frequently used tests is the investment game
or trust game. The trust game is an experimental setting where two participants who do not know
each other participate in the game. At the beginning person A receives a predetermined amount
of money, for example, 10 euros, while person B receives no money. In the first round person A
has to decide how much money, if any, they want to transfer to Person B. The amount of money
A wants to transfer to B is then tripled, both participants are informed about this mechanism
beforehand. For example A decides to transfer 10 euros, B then receives 30 euros. As a last
step B chooses how much money they would like to transfer back to A. The amount of money
person A sends is measuring trust, the amount person B returns is measuring trustworthiness
[JM11]. This is not practical to measure trust between humans and Al, because money does
not hold the same value to Al. Besides that, if you play this game with ChatGPT, without any
further prompting or explanation it always returns exactly half of the money it receives. That
does not prove the trustworthiness of GenAl but merely underlines that the LLM was trained on
data containing the trust game.

Another common approach to measuring trust and perceived trustworthiness are question-
naires, especially short questionnaires that measure the propensity to trust. They often consist of
a few items asking participants explicitly if they are more likely to trust rather than mistrust other
humans [JSAT 19, Kér19, SR23]. A very straight-forward approach that quantifies interpersonal
differences in the willingness to trust, some researchers even compare the propensity to trust to
personality traits [Rie22]. But propensity to trust is one dimension of trust, there is more that
influences the decision to trust. A questionnaire developed explicitly for Al is the General Atti-
tude toward Artificial Intelligence Scale (GAAIS). It covers aspects of trust, but does not cover
all aspects of it. Interesting to point out is that it covers the attitude towards companies using Al,
but not toward the companies developing Al [SR23]. Another questionnaire that covers several
dimensions of trust is the Trust in Automation questionnaire developed by Korber [Kor19]. It
covers all 6 dimensions of trust that are based on the trust framework Korber developed incor-
porating work from Lee and See [LL.S04] as well as Mayer [MDS95]. The Questionnaire is rather
long (19 items) and very vague, one example would be “The system state was always clear to
me.”. The framework and questionnaire were developed for automated driving, interactions in
this domain are very different from interactions with generative Al chatbots or code generators.
Nonetheless it is one of the more detailed approaches to measuring trust in automation. We tested
the questions in a survey, where we asked CS students about their GenAl use for program code
generation. We slightly altered the questions referring from ”System” to ”Al”, the goal was to
find a proof of concept for trust in GenAl. The results showed that the questionnaire found sig-
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nificant differences among others for example for students who used code generators compared
to those who do not [NS25]. It is a first indicator that trust influences the decision to use GenAl
or not and that the underlying framework applies at least to some extent to GenAl as well. This
is no proof that trust in Al exists and Al can be trustworthy but it does indicate that there is a
mechanism related to trust.

Self-assessment as a measurement method limits the interpretability of the results, even if
questionnaires are validated, they cannot replace other measurement methods. We therefore
propose that a behavioral measurement of trust in GenAl should be developed. This would allow
for implicit evaluation of a concrete situation that is less biased by social norms.

4 Summary

Trust is an important aspect in using GenAl for any purpose, not only generating code. Philoso-
phy advocates a definition of trust as value-based and something that people rely on in situations
of uncertainty. Trust is put on people who are trustworthy a label that is unique for human in-
teractions [Lal24, DD24]. For Al philosophy suggests that the word reliable is more fitting. We
presented research from CS that investigated trust in automation, technology and Al. Further
three aspects were discussed, which highlighted that trust is not a concept reserved for human
interactions.

1. Research from Computer Science acknowledges that Al alone is not trustworthy. An ex-
pert group identified 7 requirements for trustworthy Al, several of which incorporate hu-
mans. They are not explicit and leave room for interpretation and more research and
development. But especially GenAl is a new field, and research takes time.

2. GenAl is designed to mimic human interactions, it even visualizes byitself as human-like
when asked to do so. It is advertised as human-like and if students or groups who are
less informed about GenAl interact with it, they can perceive it as human-like. In other
words, if users do not know that GenAl cannot be trustworthy by definition, they might
experience something very similar to trust.

3. Several frameworks and theories have been created to develop measurements for trust and
trust in automation. While the popular trust game is not suitable for a GenAl test, specific
questionnaires have brought significant results. It is encouraging that there is a similar
concept to interpersonal trust in GenAl.

If we want to use the terms trust and trustworthiness in the context of Al we have to keep in
mind that some aspects are of an interpersonal nature. This means that the same terms describe
slightly different things when used in different contexts. Al can mimic human attributes or be
supervised by humans, leading to a perceived trustworthiness. Lastly, it is possible to measure
perceived trust and trustworthiness in human-Al interactions. The goal stated in the introduction
was to provide an overview and a step towards answering the question of whether trust in Al is
similar to interpersonal trust. The evidence provided points toward a similar mechanism.
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5 Outlook and Limitations

This paper offers an overview of relevant literature of trust research in computer science, psy-
chology, and philosophy. There are more disciplines doing research in this field, there are also
more aspects we have not discussed yet, for example, explainability and transparency as impor-
tant aspects to trustworthiness [SW22, ZBW22]. It is not possible and not the goal to discuss the
complex topic of trust in Al in a few pages. A limitation of this work must therefore be that it is
not exhaustive.

As described in the Section 3.3, research would benefit from new approaches to measuring
trust. Depending on the research focus, this might look different for different tasks. A behavioral
measurement for trusting GenAl to generate code might be choosing the generated code over
one’s own creation in a stressful and important situation. It is to be discussed how such a situation
can be induced in research environments. For other domains it might follow a similar approach
with a different topic.

First studies highlighted that the use of GenAl in education comes with the risk of loosing
fundamental skills like critical thinking. The discussion in this paper highlighted mistrust as one
of the possible causes for this circumstance.

Different disciplines can benefit from exchanging ideas and investing time to discuss the same
topic from different perspectives. As shown in this paper it might be possible to find a common
ground. We encourage further interdisciplinary research on trust in Al
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