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Abstract
The concept of digital literacy has been introduced as a new cul-
tural technique that is regarded as essential for successful partic-
ipation in our (future) digitized world. With the increasing im-
portance of Artificial Intelligence (AI), media- and technology-
related literacy concepts need to be extended to meet AI-related
developments and progress. Recently, this extended concept
has been introduced as AI Literacy (short: AIL). In this con-
text, the Competence Behavioral Model of AI Literacy (short:
CBM-AIL) has been introduced specifying the dimensions of
AI Literacy and arguing for a more holistic view – beyond mere
technological and cognitive aspects. This paper transfers the
CBM-AIL to the area of speech-based technology. Further, it
gives an overview of the dimensions and subdimensions of the
model and its meaning for the users interacting with speech-
based technology.
Index Terms: speech recognition, human-computer interac-
tion, computational paralinguistics

1. Introduction
Digitization offers new opportunities in work-related and pri-
vate environments. New technologies are increasingly interac-
tive and provide intuitive ways of use. Users of speech-based
systems, for example, simply talk to the device to operate it.
Speech-based technology has grown in popularity over the last
few years [1, 2]. Users and application areas have become more
heterogeneous [3, 4]. The relatively intuitive usage results in de-
creasing requirements for their users’ technical knowledge and
competencies. The gap between usage and knowledge gains in
importance [5]. Consequently, a considerable number of users
remain somewhat naı̈ve as a consumer of easy-to-use applica-
tions. They tend to interact with the systems mindlessly. For ex-
ample, they tend to trust the systems, resulting in the unthought-
ful sharing of private data [6, 5]. From a pragmatic perspective,
one could focus on the successful user experience. However,
the success is limited when the user has no idea about the func-
tioning of the system, the way data are processed and shared,
or the consequences – for themselves as well as for others such
as bystanders – that might be associated. Considering the vari-
ous facets of usage and its implications, sovereign use seems to
be linked to understanding speech-based systems. To educate
users to become more self-determined, we need to conceptual-
ize literacy and the competencies, which constitute a “literate”
usage of speech-based systems. Recently, Wienrich, Carolus,
Augustin, and Markus (2021) presented a framework that aimed
to define essential aspects of AI Literary [7]. Their Compe-
tence Behavioral Model of AI Literacy (short: CBM-AIL) dis-
tinguished different dimensions and subdimensions of AI Lit-
eracy and influencing factors. Based on both their own quali-
tative research and literature review, they further developed the

AIL models published until then (e.g., from [8]), which they
combined with and socio-cognitive behavioral models predict-
ing successful and self-confident behavior (e.g., [9]). However,
their framework focused on the rather abstract concept of AI
and did not ask for certain technologies or systems. Therefore,
the question is still open whether or how the model can be trans-
ferred to the application area of speech-based systems? To close
this gap, the present paper analyzes the model in the light of
speech-based technology.

Figure 1: The Competence Behavioral Model of AI Literacy
(short: CBM-AIL; Wienrich, Carolus, Augustin, Markus, 2021
[7, p. 9]; translated by the authors.

2. Transferring the Competence Behavioral
Model of AI Literacy to speech-based

systems
Starting with the three surrounding frames, the Competence Be-
havioral Model of AI Literacy distinguishes three levels, illus-
trating that the individual literacy is embedded into contextual
factors (Figure 1). The social-political context covers factors
that frame individual conditions and behavior indirectly. For
example, the AI-regulations proposed by the European Union,
have an effect on national legislation. Individuals either follow
the rules or break them, and they are concerned in that respect.
However, because laws are not permanently salient, their impact
is distal. In contrast, the private or organizational context is
rather permanently salient for individuals. Consequently, these
contextual frames have a proximate impact on the individuum.
For example, when a person works for a company developing
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an algorithm for natural language processing, the person should
have more positive attitudes towards speech-based technology
than a person who works in a technophobic environment. The
inner area of the model refers to the (inner-) individual context.
It incorporates the individual factors that result in different lev-
els of competencies interacting with an AI-based system. As
with the contextual factors before, the five dimensions of the
individual level point out the multifacetedness of AI Literacy
reaching beyond pure technical skills or knowledge. To offer
deeper insights into these facets and their meaning for the use
case of speech-based technology, we briefly define each subdi-
mension and give an example of what it would mean for users
interacting with speech-based systems. (1) AI Mental State de-
scribes (inner)-psychological conditions in terms of the indi-
vidual disposition resulting in different levels of readiness to
engage or avoid the usage of speech-based systems. For ex-
ample, an individual might have negative attitudes towards the
technology due to the repeated warnings in the media about pri-
vacy issues, such as the system listening to private conversa-
tions although the system was actually not activated (the signal
word was not said). Consequently, these people are concerned
about violations of their privacy, resulting in a negative attitude
towards the use of smart speakers in their homes. Moreover,
this attitude might also affect their attitude towards the use of
speech-based technology at work. Although there might be ra-
tionally convincing reasons for using these systems in the pro-
duction, for example (efficiency, relief for the worker), their
fundamental skepticism carries over to another context. In con-
trast thereto, users might forget that a speaking system is still
a technical device resulting in the development of unrealistic
expectations. These users tend to engage more emotionally and
might oversee the potential risks or harmful effects of the usage.
In sum, previous experiences, media images, or the individual’s
needs and expectations determine the disposition of usage. Ad-
ditionally, these processes can be relatively unaffected by the
user’s technical knowledge. This does not mean that knowledge
is still one essential component of the CBM-AIL. However, (2)
AI-Comprehension involves multiple areas of knowledge refer-
ring to data, information, psychology, and engineering. With re-
spect to speech-based systems, users should know, for example,
the correct “wake words” and commands to activate the desired
function and to avoid misactivations [10]. They further should
know about data storage and access to decide about appropriate
usage. Since human-human conversations, speech perception,
and speech production are deeply rooted in our human history,
and users should also be aware of psychological rules and pit-
falls, such as social norms and social effects like politeness or
persuasion. Interacting with a speech-based system refers to (3)
Behavioral Intentions and (4) AI Behavior. Interacting with the
device involves applying well-defined functions by talking to
the device. Furthermore, more or less experienced users might
introduce their speech-based device to bystanders resulting in
communication about technology. Additionally, some highly
engaged users might also develop their own skills, for example.
Again, it is important to note that the individual level is still sur-
rounded by more general (not explicitly technical-driven) traits,
the proximate private and organizational environment, and so-
ciety. (5) AI Reflection encompasses aspects that pertain to all
three frames. The gaining importance of speech-based tech-
nology and the rapid technological progress demands reflection
about the potentials and risks of today and the future. Speech-
based assistants, for example, might currently have limited pos-
sible applications, also limiting their potential impact. How-
ever, progress in natural language processing, such as integrat-

ing a wide range of languages and dialects, might also extend
the use cases. Possibly, interactive speech-based technology
might be more intensively used together with friends or with
colleagues at work resulting in social norms and legal aspects
becoming more essential. Consequently, ethical questions will
more and more arise, widening the perspective dramatically.

3. Discussion and Outlook
The Competence Behavioral Model of AI Literacy (short:
CBM-AIL) is a promising start to define dimensions and im-
pact factors of the new AI Literacy concept [7]. It offers a more
holistic view on AI-related competencies exceeding the nar-
rowed perspective on pure technical competencies. The model
encompasses essential (inner-) psychological conditions as well
as proximal and distal contexts that create a disposition to en-
gage or prevent users in goal-directed and self-confident usages
of AI-based systems. It further combines recently published
AIL frameworks describing essential AIL dimensions (e.g., [8])
and socio-cognitive behavioral models predicting successful
and self-confident behavior (e.g., [9]). Thus, with respect to
speech-based systems, the model can support researchers and
developers to understand users’ (mis-) conceptions or (limited)
competencies. Furthermore, naı̈ve users’ concepts (or rather
misconceptions) of the systems and their limited competencies
provide a promising source of information, allowing to learn
about the users and to design user-centered learning approaches
and training programs. Based on the model’s (sub-) dimensions,
more distinctive measurements can be derived that assess the
different aspects of AIL. Wienrich and Carolus (2021) intro-
duced the first version of a scale assessing the users’ concep-
tualizations and competencies about conversational agents [5].
However, they also discussed the difficulties of the process and
pointed out the need for further research. Future studies should
also include prediction paths defining the intercorrelations of
subdimensions and crucial factors that determine the interaction
with speech-based systems. A profound understanding of AIL
and its different subdimensions can help to improve the design
of speech-based systems and to develop user-centered learning
or training programs.
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