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Abstract. Creating and disseminating high-quality presentation slides have be-
come a foundation for effective communication in educational, corporate, and
scientific domains. This study addresses the challenge of enhancing the quality
of user-generated presentation content amidst the vast quantities of existing re-
sources. The study is concerned with an ongoing design science research project
that focuses on constructing a nascent design theory for a novel Al-based slide
evaluation support system (SESS) that aims to assist users, particularly educators,
create high-quality presentation slides. The proposed concept leverages recent
developments in Generative Artificial Intelligence (genAl) to analyze multi-
modal user-generated content. Drawing on signaling theory, user-generated
online reviews, and expert interviews, this research aims to contribute to deline-
ating the capabilities of artificial intelligence in digital content evaluation, spe-
cifically in assisting users to improve the quality of their presentation slides. For
practitioners, we offer a set of generalized design principles and design features
for the implementation in the development of an Al-based SESS.
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1 Introduction

The internet's pervasiveness and ubiquity across all research and practice domains have
spurred novel ways of sourcing and disseminating user-generated content [1]. Platforms
leverage this by aggregating a vast amount of content uploaded by individuals, thus
providing value [2]. In the current information-rich era, presentation slides have
emerged as a crucial tool for communicating "texto visual" information in educational
contexts, corporate meetings, and scientific dissemination. Presentation slides play a
critical role in enhancing learning with visual aids and offering accessible study mate-
rials [3]. Determining and creating high-quality presentations requires a combination
of didactic and subject-specific expertise. Although user-generated content signifi-
cantly offers value, its worth hinges on the content's quality [4]. A 2016 poll revealed
that 500 million users deliver roughly 35 million PowerPoint presentations daily [5],
with SlideShare.net hosting over 40 million presentations [6]. Despite these platforms
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offering extensive collections of user-generated content, the quality varies widely. Re-
cent advancements in generative artificial intelligence (genAl) have further lowered the
barriers to accessing personalized ready-to-use presentations. However, also the per-
formance of state-of-the-art genAl solutions in producing high-quality presentations
remains yet unreliable [7].

The challenge for users, especially educators, is to identify high-quality content among
the overwhelming volume of data. Information asymmetries arise among users because
of differences in educational backgrounds and experience in creating presentations. Ar-
tificial intelligence (Al) can learn and save complex data representations from training
materials in pre-trained models, later applying this knowledge to unseen data [8]. In
line with Signaling theory to address information asymmetries among users with di-
verse knowledge backgrounds, Al models, trained on thousands of samples, offer to
communicate the incorporated knowledge to a broad audience.

Few scholars have used automated approaches to assess digital presentation slides.
Most approaches focus on either the technical machine learning model construction or
on facilitating the learning for the receiving crowd [9, 10]. However, one of the main
challenges to automatically evaluate the quality remains the unstructured and multi-
modal content of presentation slides, comprising visual and textual elements.

One potential solution to overcome these challenges is the recent advancements in
genAl that opened up new avenues for processing this kind of content [11]. What is
still missing is a nascent design theory [12, 13] that guides the development of software
tools to support content creators in not only assessing the quality of presentation slides
but also suggesting areas for enhancing high-quality presentation slides.

Such a presentation slide evaluation support system (SESS) should empower content
creators and platforms to effectively identify, create, or reuse high-quality presenta-
tions. We actively employ a design science research (DSR) approach to develop pre-
scriptive knowledge, drawing from the foundational frameworks established by Hevner
et al. and Peffers et al. [14, 15]. Our primary objective is thus to address the following
research question (RQ):

What nascent design theory should guide the development of an Al-based SESS that
guides the creation of successful presentation slides?

In this paper, we present design principles (DPs) based on literature, expert insights,
and online reviews, which are then transformed into design features (DFs) for an Al-
based prototype. We also detail an experimental setup for the first instantiation evalua-
tion. Our contribution includes design principles aiding in the development of automa-
tion and Al-supported information evaluation tools already existing in other contexts,
such as scholarly publishing [16], healthcare, and data analytics [17]. Additionally, our
work aims to anchor user-centered design in Signaling research, drawing on extensive
user review analysis.
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2 Foundations and Related Work

2.1  Quality in Presentation Slides

While information quality is researched broadly, especially in information retrieval,
information quality, specifically in presentation slides, received little attention [18].
Recently, the first approaches emerged to assess slide-related quality, such as the over-
all presentation skills of students. Luzardo et al. [9], therefore, suggested the use of
straightforward features like word count, images, tables, and audio qualities in a pitch,
employing a machine learning model to analyze 448 presentations. They classified stu-
dents' binary as high or low performers. Incorporating this, they reached an accuracy
of 65% in evaluating slides and 69% in audio features. Similarly, [10] narrowed their
focus to the examination of individual slides. They utilized a neural network approach
to differentiate between slides that were novice in design and those that were expertly
crafted. This differentiation was based on an analysis of both visual and structural ele-
ments inherent in the slides.

Finally, Kim et al. [19] enriched the discourse on presentation slide quality with a com-
prehensive qualitative study. This involved observing users as they evaluated slides,
coding these evaluations, and distilling them into a taxonomy of quality criteria. The
resulting taxonomy encompasses four categories: intrinsic, representational, contex-
tual, and reputational quality. Intrinsic quality focuses on the truthfulness and clarity
of objectives in the slides. Representational quality assesses the slides' understandabil-
ity, visual appeal, and navigability. Contextual quality covers the completeness, in-
formativeness, timeliness, and task suitability of the information presented. Finally,
reputational quality reflects the credibility of the slide’s source, often linked to the au-
thor's reputation.

2.2 Signaling as Kernel Theory

Research has shown that Signaling Theory supports our underlying hypothesis that in-
dividual and personal feedback on an instructor’s ability to design and build slides ap-
propriately influences the instructor to improve their presentation slides [20]. Tradi-
tionally, signaling theory is used to explain online market behavior or situations in the
job market of multiple parties [21, 22]. The theory constitutes that an agent (sender)
credibly conveys some information to a principal (receiver). For example, online prod-
uct reviewers transmit information to potential buyers through content-related and re-
viewer-specific signals, influencing review helpfulness and purchase decision-making
[23]. The theory has already been applied to other technology domains and poses to be
extended to Al-based slide evaluation. [24].

Content creators use presentation slides to convey information to targeted consumers.
Also, Al-generated feedback that is observable through a user interface (UI) can be
contextualized in Signaling theory. This is also what we will focus on: the Al feedback
features are perceptible by the user and the content creator, which results in a user-
centric approach for content creators. An Al model can manipulate quality feedback
features, such as the projected number of views a presentation could attract on slide-
sharing platforms or the text-to-picture ratio, which are observable by the user and,
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therefore, qualify as signals. According to [25], information asymmetries arise between
those who hold information and those who could potentially make better decisions if
they had it, and a specialized trained Al model inherently possesses quality-related in-
formation exceeding that of the receiver. It is suggested that the presentation and ma-
nipulation of information significantly impact users' decisions on improving, publish-
ing, or selecting presentations, ruling out asymmetry.

3 Design Science Research Approach

To develop a design theory, we deploy a DSR approach. DSR in the field of information
systems offers a well-recognized and systematic paradigm for the creation of artifacts
expanding on human capabilities [14]. Our study is explicitly concerned with develop-
ing a nascent design theory for an Al-based SESS [12, 14]. Our resulting design prin-
ciples leverage large language models, deep learning algorithms, and a suitable user
interface. This embodies a dual function: guiding the initial design and informing sub-
sequent artifact development [26, 27]. Our nascent design theory should integrate re-
quirements (relevance), development practices, and distinctive solutions supported by
testable propositions and grounded in foundational theories (rigor) [28].

Concerning the research process design, DSR literature proposes that artifacts advance
in an iterative pattern to constantly reflect, build, and refine [14]. We adopt the well-
established DSR cycle recommended by Peffers et al. [15] and plan to conduct at least
three iterations. This brings together the typical six phases seen in existing DSR litera-
ture [29, 30]. First, we started by identifying relevance as outlined in Section 1 (problem
identification & motivation phase). We accordingly collected and clustered require-
ments from primary and secondary data sources. This twofold data collection com-
prised analyzing user reviews of fully automated Al slide generators, which was sup-
plemented by four expert interviews with re- and upskilling instructors (objectives of a
solution phase). This laid the ground for our DPs that were used to address these DRs
(design and development phase). Ultimately, we demonstrate our first implementation
of a fully functional user interface (demonstration phase). For evaluating (evaluation
phase) our instantiated prototype, we are proposing a summative experimental evalua-
tion.

4 Designing Al-based Slide Evaluation Software to Support
Content Creator

4.1 Developing Design Requirements

As outlined above, the approach for eliciting DRs is twofold. First, we started by con-
tent analyzing online user reviews based on the methods [30] and [31], which they
named “crowdsourcing requirements” and have been used on amazon.com and other
sites [31]. The Data Preparation Phase started with collecting user reviews on Google
Workspace Marketplace and Trustpilot. Google Workspace Marketplace is a digital
storefront for web-based applications. It facilitates organizational efficiency and offers
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primarily productivity tools [32]. Trustpilot, in contrast, is an online review community
that aims to promote transparency and trust between consumers and businesses. Both
allow customers to share their experiences and feedback on products, services, or ap-
plications [33]. A total of 600 reviews of Al presentation slide generator apps such as
Beautiful. Al, Tome, Decktopus, and SlidesAl.io were collected in January 2024 using
a self-programmed Python web crawler. The collected data entries included the com-
plete written text, a pseudonymized user name, a star rating, the platform from which
reviews originated, and the app.

Table 1. Categories in user feedback based on themes adapted from Pagano et al. [34]

Theme Category Definition Relative
Frequency
Requirements  Feature request Request for additional features 4.7%
Content request Seeks inclusion of new content 3.0%

Improvement request Suggests application enhancements  4.4%
Shortcoming Specific user dissatisfaction aspect 36.0%
U L
ser . Helpfulness Instances of application efficacy 47.0%
experience
Details on specific features or user

. 7.8%
interface

Feature Information

During the Content Analysis, the reviews were coded and checked to ensure they were
sufficiently descriptive and meaningful. Reviews like “Terrible” or “All good!!!” were
excluded, reducing the number of reviews to N=400. Based on the topics identified in
App Store user reviews by Pagano et al. [34], we used the coding categories belonging
to the theme requirements and user experience, as shown in Table 1. One, more, or no
coding categories can be assigned to one review. In the following, we mapped the most
commonly observed user feedback categories onto DRs, applying a triage as not all
categories could be considered.

Users who identified shortcomings have been quite harsh in their choice of words (“It
does NOT save you time; it is not capable enough to draft you something remotely
intelligent.”). A lot of users expressed a flaw in generating and conceptualizing com-
plex presentation topics and the technical stability of the tool (Shortcoming). This con-
cludes with the first DR: Technical reliability and stability. The users further addressed
recurringly either the lack or they praised initial approaches in saving time to build slide
decks “The app's ability to generate visually stunning slides with minimal effort on my
part has truly revolutionized my workflow” or “In overall, it can reduce only about 20%
of our efforts. But not the level which we expect.” (Helpfulness). This resonates also
with our understanding of the DR, which we collected from advanced studies educators
through four semi-structured interviews, all conducted in November 2023 and guided
by the expert interview methodology proposed by Gléser [35]. In the interviews, edu-
cators uniformly expressed a disinclination toward automated, ready-made educational
content generation. Instead, a consensus emerged around the desirability of a tool that
facilitates a collaborative approach in the creation of educational materials, coupled
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with the capability to infuse individualized elements. Central to the discussions among
potential users and experienced educators was a salient need: navigating the complexity
inherent in the development of visually compelling slides while concurrently ensuring
alignment with the user’s distinct and complex workflow. This requirement renders the
slide creation process time-intensive, necessitating advanced proficiency in diverse ar-
eas, including an acute understanding of the target audience and a comprehensive grasp
of both textual content and design elements. This requirement resonates with the con-
cept of Signaling, as outlined in Section 2.2, which focuses on mitigating information
asymmetries. This observation concludes in DRs within our nascent Design Theory:
promote a knowledge discovery process in slide design. Not only is the knowledge
needed, but the process is also time-consuming; the objective is to Increase time effi-
ciency in creating high-quality slides and fostering and maintaining user-driven crea-
tive design expression while maintaining an objective evaluation that adaptively
evolves over time.

4.2  Deriving Design Principles, Design Features, and a First Instantiation

The approach of [27] guided us to conceptualize the DPs (see Figure 1) with corre-
sponding DFs to tackle the DRs. We specified the DPs using the actors, context, mech-
anism, and rationale comprising the schema of Gregor et al. [36]. The SESS utilizes an
evaluation dashboard as its mechanism, providing instant feedback on design and con-
tent. The rationale is that instant feedback allows users to rapidly identify and imple-
ment design improvements concluding into DP1. This is powered by a historical data-
base from slide-sharing platforms for training its Al models. In this data-rich environ-
ment, the system can analyze successful slide design patterns. Such a vast dataset pro-
vides reliable benchmarks, guiding users to improve based on proven standards (DP2)
and transparent evaluation criteria. It articulates the rationale behind each metric to us-
ers, fostering explainability and providing insights for targeted slide enhancement
(DP3). Furthermore, the SESS streamlines presentation narrative structuring (DP4) and
refines its Al model through user feedback (DP5).

Design Requirements

Design Principles

Design Features

DP1: A SESS should support DF1: Feature Quality Evaluation

[ DR1: Technical reliability and

DP4: A SESS should foster a

[ DRS5: Active and adaptive

Interviews

evaluation of slide decks

coherent narrative slide
structure

DF6: Pretrained Al Models

1
! 1
! é stability efficient evaluation of . o
: H presentation slides DF2; Intuitive Web-based Ef :
! z DR2: Increasing time efficiency DP2; A SESS should have access Interface ERl
'3 in creating high quality slides to a historical knowledge K E] :
[y representation of successful DF3: Progress Monitoring =

VE i slide designs . i,

15, DR3: Promote a knowledge DF4: Fast Multi Modal 73

: i discovery process in slide design DP3: A SESS should be Processing _ _l g !

-1 transparent about target L £81

: : DR4: Objective evaluation of features DFS5: Reinforcement Learning Z3 :

] slide decks =m,

] sr

® |

1

user-driven creative design

DR6: Fostering and maintaining
expression

DP5: A SESS should evolve
through continuous user
interaction

DF7: Database of Labeled Slide
Decks

DF8: Validated Data

Aioysoday
a8pajmouy
—mm e = mma

Fig. 1. Conceptualization of Design Requirements, Principles, and Features
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We instantiated the first version (see Figure 2) of such a system, as described by DF1-
DF8; it requires three core components. A frontend concerned with delivering a seam-
less user experience (UX) and communicating the evaluation, a backend with multi-
modal processing techniques and reinforced Al models, and a knowledge repository
exhibiting validated quality properties such as the number of public views on slide shar-
ing platforms and best practice slide deck data that has been annotated by experts.

Slide Evaluation Tool

DF2

Dashbeard Al Faedback Viewr

ra—

Corpus of (validated and labeled)
Slide Decks

—

R —
Projecind Nmiber of Views
Training - i "
Guery R
Learns from User Feedback 110,000
continuous user e
tecdback
Your Uploaded ShdeDecks Recommended Slide Decks
—

Evaluation
Pre-Trained Al
Model

GENERATIVE Al
THE FUTURE OF
PRODUCTIVITY

Fig. 2. Backend and Frontend Architecture Including Design Features

4.3 Expected Evaluation

We are planning to run lab and field experiments to evaluate the SESS. Study 1 focuses
on a lab experiment that is intended to take place in an ex-post evaluation. We hypoth-
esize that our DPs and the SESS instantiated DFs address the previously defined DRs.
Thus, the central hypothesis is that Al-generated evaluation feedback increases the per-
formance in the creation of individuals and, as suggested by Signaling theory (see sec-
tion 2.2), mitigates deficiencies in slide design knowledge. The first measure incorpo-
rates a self-estimation adapted from [37], where participants introspectively evaluate
their slide design knowledge on a Likert-type item scale. This introspective evaluation
of slide design knowledge is supplemented by a task classifying three pre-assessed slide
decks by experts into "low", "fair", and "high" quality, along the four categories adapted
from the taxonomy from Kim et al. [19] and the overall quality. Each correctly classi-
fied category per slide deck awards one point, yielding a maximum number of 12. These
control measures benchmark the design competencies of our participants before the
intervention. The study comprises a treatment group, which is assisted by the SESS.
The group serves as a fundamental baseline for elucidating the enhancements poten-
tially ascribed to the SESS. The control group, in contrast, solely relies on itself without
the provision of the SESS.
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Each participant is randomly assigned a short slide deck, previously annotated as un-
derperforming in the categories adapted from Kim et al. [19], and the number of views
on SlideShare.net. Both groups are asked to improve the slide deck. The time each par-
ticipant requires to enhance their slides, both with and without the aid of SESS, is meas-
ured, providing insights into potential efficiency gains. Subsequently, in a post-evalu-
ation, the expert panel reconvenes to reassess the enhanced presentation slides by the
participants, employing again the categories and dimensions adapted from Kim et al.
[19]. This aims to quantify the tangible enhancements in slide design attributable to the
intervention.

Ultimately, in a post-survey on fostering personal creative design expression, we oper-
ationalize measures on the participants’ self-reported creativity [37], enjoyment [38],
involvement, self-efficacy, and creative autonomy [39] during the task. Additionally,
we ask only the participants in the treatment group after using the SESS for adoption
intentions [40], perceived value [41], and perceived usefulness [42].

5 Next Steps, Limitations, and Expected Contribution

Addressing the limitations of this study opens avenues for future research. First, we aim
to rigorously evaluate and refine the initial SESS implementation based on the outlined
experimental framework. Second, we intend to enhance the SESS by specifically tai-
loring it for continuing education before broadening its application to domains such as
pitch and consulting decks, which have yet to be explored. Third, the current SESS
architecture, already implemented relying on a combination of a single-layer neural
network, multiple machine learning algorithms like Random Forest, and a generative
Al model, may not represent the optimal configuration and are subject to a later itera-
tion.

In summary, our work contributes to the existing body of literature on knowledge eval-
uation and feedback, providing operational principles [13] to assist practitioners in the
deployment and implementation of Al-based knowledge evaluation methods.
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