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Abstract: Oral presentation automated feedback systems (OPAFs) aim to 
enhance public speaking by offering automated feedback. Despite their 
potential, most remain at the prototype stage and are not widely adopted in 
education. This study systematically analyses the implementation of functional 
features in existing OPAFs and investigates the evaluation methodologies used 
in published research. A scoring sheet, developed from expert input and 
supporting literature, was used to analyse 14 systems across 83 features and  
12 additional aspects. Results show a low implementation rate of just 16%, 
with notable gaps in verbal-nonverbal congruency, adaptive feedback, and 
content structuring. Evaluation methods often focus on usability and user 
experience, while learning outcomes and pedagogical value are rarely 
addressed. Most studies rely on lab-based evaluations, limiting generalisability. 
The findings underline the need for improved feature integration, real-world 
testing, and collaboration with educators. Addressing these issues could support 
the transition from experimental tools to effective educational technologies. 
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1 Introduction 

Effective communication is a cornerstone of success in both personal and professional 
life. Among the many facets of communication, public speaking stands out as an essential 
skill, particularly in the 21st century, where it plays a pivotal role in various scenarios 
such as job interviews (Patil et al., 2024), negotiations (Svendsen, 2022), and 
collaborative projects (Chan, 2011). 

In the scientific community, the ability to convey research findings through 
compelling presentations can significantly impact a researcher’s career and contribute to 
the advancement of the broader scientific enterprise. As Dave Rubenson aptly notes, a 
well-structured presentation is not just a ‘data dump’, but a coherent narrative that can 
help researchers organise their data, promote critical thinking, and gain valuable insights 
from their audience (Rubenson, 2021). 

Acquiring public speaking skills, however, is not a straightforward process. It 
requires deliberate practice and training in various communication techniques, such as 
effective body language, tone modulation, and speech clarity (Kerby and Romine, 2009). 
Several methods are available for honing these skills, ranging from practicing alone in 
front of a mirror, which is a common but limited approach regarding feedback (Levasseur 
et al., 2004), to using video recordings, a widely used method that allows speakers to 
review and refine their presentations based on observed strengths and weaknesses 
(Zimmerman and Schunk, 1989). A more structured option are group courses. Their 
value is shown through approximately 1.3 million students in the USA alone, who enroll 
in basic communication courses each year (Morreale et al., 2016). Another effective 
practice, however, involves individualised instruction with direct feedback from teachers, 
allowing for personalised guidance and improvement (Heinicke et al., 2022). In recent 
years, technological advancements have introduced oral presentation automated feedback 
systems (OPAFs), as a modern tool for enhancing public speaking skills (Monteiro et al., 
2024). 

OPAFs are software-based systems that leverage various sensors, such as cameras 
and microphones, to provide automated feedback on a presenter’s performance, with the 
goal of improving their communication skills (Edwards et al., 2018). Despite their 
potential of independently improving communication skills, OPAFs have not yet gained 
widespread adoption in educational settings and are often found only as research 
prototypes rather than fully integrated tools (Ochoa, 2022). This leads us to our main 
research question: Why have not OPAFs been widely implemented in educational 
contexts despite their promise? 

To address this question, first, we need to identify relevant features that increase the 
usefulness of OPAFs. To find these features, we conducted a preliminary study where we 
interviewed experts to get important key aspects that are relevant for the OPAFs to cover. 
We then looked deeply at these key aspects in the literature, which allowed us to identify 
83 functional features and 12 other relevant aspects. 

This list of functional features led us to our first research question: 

RQ1 To what extent have relevant functional features that affect the development of 
public speaking skills been implemented in existing OPAFs? 

Moreover, to push the state-of-the-art of OPAFs in terms of research practices, we need 
to identify first how OPAFs have been evaluated, therefore our second research question 
is:  
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RQ2 How and on which criteria have these systems been evaluated, and what were the 
results from these evaluations? 

To address these questions, we conducted a systematic feature analysis to identify the 
strengths and gaps in OPAF systems. First, we searched scientific databases using 
predefined search strings to find relevant OPAF systems published in scientific journals. 
Next, we developed a scoring sheet incorporating 83 functional features and 12 additional 
relevant aspects. We then provided these scoring sheets, along with the corresponding 
scientific papers, to 15 researchers, who evaluated the systems using the DESMET 
method. Finally, the evaluation results highlighted both the strengths and gaps of the 
analysed systems. 

2 Background  

In formal educational settings, a presentation consists of 4 parts: content research, 
message composition, slide design, and rehearsal. OPAFs have traditionally focused on 
the rehearsal aspect of a presentation. The rehearsal aspect covers categories like verbal 
and non-verbal communication behaviours (delivery), spoken content and structure 
(organisation and central message), feedback regarding supporting material, the way to 
provide feedback, providing best practices or examples (guidance), and expert opinion 
regarding the automated feedback (teacher involvement). Besides these important 
categories, OPAFs in general, try to improve presentation skills, which can be measured 
through studies that have a focus on learning gains. But also social effects when 
interacting with these types of systems, play a significant role. Rehearsing in general, is a 
concept of keeping the user in the loop, and therefore factors like usability, user 
experience, and technology acceptance are mandatory to keep up motivation. Besides all 
these mentioned factors, OPAFs are in a field where automated systems compete against 
human expertise, and therefore studies about the accuracy and performance of these 
systems are essential to figure out the strengths and weaknesses of these types of systems. 

2.1 Delivery 

The delivery of a presentation is composed of nonverbal-, verbal communication, and 
their consistency as well as time management. Nonverbal communication includes 
elements such as postures, gestures, and facial expressions, which significantly impact 
the quality of a presentation (Schneider et al., 2017). Schneider et al. (2017) identified 
several nonverbal features that affect presentation quality and grouped them into key 
categories. Verbal communication, on the other hand, involves elements such as vocal 
variety, articulation, and the effective use of language, all of which contribute to how 
well the message is conveyed to the audience. Schreiber et al. (2012) identified these 
verbal elements as critical components of effective public speaking and highlighted their 
importance in the overall delivery process. Gillis and Nilsen (2017) emphasised that 
consistency between verbal and nonverbal communication is a key factor in determining 
a speaker’s credibility, particularly in contexts where the audience is evaluating the 
trustworthiness of the information being presented. Time management is also crucial, 
ensuring that the presentation fits within the allocated time (Schreiber et al., 2012). We 
examined the extent to which OPAFs accounted for these aspects in practice. For our 
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feature analysis of OPAFs, we focused on the most common features reported in these 
studies for both nonverbal and verbal communication, as well as their consistency and 
also time management. 

2.2 Organisation and central message 

The organisation and central message of a presentation include the structure 
(introduction, middle, conclusion). As Schreiber et al. (2012) mentioned, for formal or 
academic presentations, the introduction should capture the audience’s attention and 
clearly introduce the topic and problem. The middle should present all main points 
logically and support them with evidence, while the conclusion should summarise the 
content and refer back to the main thesis. For our feature analysis of OPAFs, we 
examined whether the aspects listed were taken into account. 

2.3 Supporting material 

Supporting materials, such as visual aids and other presentation tools, play a crucial role 
in enhancing the clarity and impact of a presentation. As Schreiber et al. (2012) highlight, 
they not only support the delivery of the central message but also help sustain audience 
engagement. Similarly, Collins (2004) emphasises that the effectiveness of a presentation 
largely depends on how skillfully visual aids are employed to communicate with the 
audience. In our analysis of OPAF systems, we examined these aspects as highlighted by 
the authors. 

2.4 Feedback 

Feedback is critical in refining presentation skills and includes several subcategories: 
timing of feedback, corrective feedback, metacognitive/self-awareness feedback, and 
motivational feedback. Immediate feedback can be more effective in some contexts, 
while delayed feedback might be better suited in others, depending on the learning 
objectives (Mory, 2003). The nature of feedback also impacts its effectiveness; for 
instance, formative (corrective) feedback is essential just before the next practice 
opportunity (Keller, 1987). Motivational feedback, which encourages greater effort, 
engagement, and self-regulation, is also vital, as it can significantly enhance a speaker's 
confidence and willingness to improve (Hattie and Timperley, 2007). We evaluated 
whether OPAF systems effectively incorporated these feedback types, as described by the 
authors. 

2.5 Guidance 

Guidance is essential in the context of OPAF systems, particularly in onboarding users 
and helping them understand how to effectively use the system's features. Effective 
onboarding processes, like those discussed in Santos et al. (2024), are crucial for ensuring 
that users can adapt to and make the most of new environments and tools. In our analysis 
of OPAF systems, we examined whether the systems provided clear and intuitive 
guidance to users, facilitating their ability to receive and implement feedback effectively. 
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2.6 Teacher involvement 

Teacher Involvement is a crucial aspect of OPAF systems. Concerns from experts were 
raised about the reliability of computer-generated feedback. For example, certain 
nonverbal cues might be misinterpreted by automated systems as negative when in some 
contexts, this could be perfectly acceptable. Therefore, it is important for OPAF systems 
to allow teachers to remain involved in the evaluation process to ensure that the feedback 
is holistic and contextual (Rodríguez-Triana et al., 2018). 
Table 1 Criteria and their definition regarding the evaluation process of OPAFs 

Criteria Description and measurement method 
Usability ‘Usability is the extent to which a system can be used by specific users to 

achieve specific goals with effectiveness, efficiency, and satisfaction in a 
specified context of use’ (ISO, 2018). It can be measured, e.g., with a 
standardised questionnaire (Brooke, 1996) but also with techniques like the 
think-aloud protocol 

Technology 
acceptance 

Technology acceptance is the process by which individuals decide to adopt 
and use a technology based on perceived usefulness and perceived ease of 
use. It can be measured, e.g., with a standardised questionnaire (Venkatesh 
and Davis, 2000) or newer variations of this standardised questionnaire 
(Venkatesh and Bala, 2008) 

User experience ‘User's perceptions and responses that result from the use and/or anticipated 
use of a system’ (ISO, 2019). It can be measured, e.g., with a standardised 
questionnaire (Laugwitz et al., 2008) 

Accuracy and 
performance 

Accuracy and performance in the context of automated feedback systems 
refer to the degree to which the system's output aligns with expert human 
judgment and predefined evaluation criteria (Hülsmann et al., 2017). 
Accuracy is typically assessed using inter-rater reliability metrics (e.g., 
Cohen’s Kappa, Krippendorff’s Alpha) to measure agreement between the 
system and human evaluators. Performance is evaluated through statistical 
measures such as precision, recall, and F1-score for classification tasks, as 
well as threshold-based analyses that track deviations beyond predefined 
limits (e.g., detecting excessive speech pauses, vocal intensity variations, or 
nonverbal cue discrepancies) 

Learning gains In educational research, learning gain is often defined as the ‘distance 
travelled’ or the difference between the skills, competencies, content 
knowledge, and personal development demonstrated by students at two 
points in time (McGrath et al., 2021). These gains are often assessed by 
comparing pre – and post-intervention performance metrics 

Social effects Social effects refer to the ways in which a system simulates or facilitates 
social presence, social interaction, and audience-related dynamics, thereby 
influencing a user's motivation, engagement, self-perception, or anxiety in 
communicative contexts. This includes elements such as simulated audience 
feedback (e.g., virtual humans reacting), the perceived social presence of the 
system, its impact on performance anxiety or confidence, and the realism 
and immersion of socially relevant scenarios. While Biocca et al. (2003) 
critique existing definitions of social presence as too vague for empirical 
use, they provisionally describe it as the ‘sense of being with another’ in a 
mediated or virtual environment, or more broadly as the ‘sense of being 
together’. To assess the social effects in such systems, self-report 
questionnaires, such as those measuring public speaking anxiety or 
perceived presence, are commonly used in experimental settings 
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2.7 Evaluation of OPAFs 

Evaluating OPAFs is essential to understand how effectively these systems achieve their 
intended goals. This requires assessing their technical performance as well as their 
pedagogical effectiveness. A comprehensive evaluation helps to identify gaps and areas 
for improvement to ensure successful integration into educational settings. Based on 
insights from the experts we interviewed, we have identified six key criteria that 
significantly impact the success of these systems (see Table 1). 

3 Method 

This study employed a multi-phase methodological approach to evaluate key features of 
OPAF systems. First, a scoring sheet was developed based on expert input from 13 
specialists in presentation and communication skills, supported by relevant literature (see 
background section). This scoring sheet, which covers 83 functional features and 12 other 
relevant aspects, was then used to assess existing systems. To identify relevant OPAF 
systems, a systematic search was conducted across five major academic databases (see 
Table 2), leading to the selection of 14 systems based on predefined inclusion and 
exclusion criteria. Finally, a systematic evaluation was performed using the  
DESMET methodology in screening mode (Kitchenham et al., 1997), where 15 
researchers independently assessed the selected systems. This structured approach 
ensured a comprehensive analysis of current OPAF capabilities, highlighting feature gaps 
and areas for improvement. 

3.1 Scoring sheet creation and distribution 

The scoring sheet was developed based on insights gathered from semi-structured 
interviews with 13 experts who specialise in lecturing on enhancing presentation and 
communication skills, alongside relevant literature (see background section) that 
supported the claims made by these experts. The experts from Germany, the USA, and 
Croatia, identified key factors influencing the effectiveness of oral presentations, 
including delivery, organisation, the use of supporting materials, feedback, guidance, and 
teacher involvement. These elements, along with other important aspects, such as system 
evaluation, formed the foundation of the scoring sheet. 

The final scoring sheet contained 83 functional features and 12 other relevant aspects. 
Each feature was rated on a scale of: 

0 not mentioned or implemented 

1 partially mentioned or implemented 

2 Fully implemented. 

Additionally, a comment section allowed reviewers to provide detailed explanations for 
their ratings. The scoring sheet was distributed to 15 researchers who independently 
reviewed various OPAF systems based on these established criteria, ensuring a thorough 
and reliable evaluation process. 
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3.2 Systematic feature analysis of existing OPAF systems 

Our methodological choice to conduct a systematic search procedure based on scientific 
papers was driven by the proprietary and closed nature of most OPAF systems, which 
inhibits external scientific testing, as Ochoa and Zhao (2024) pointed out. 

A number of literature reviews (Sharma and Giannakos, 2020; Blikstein and Worsley, 
2016; Worsley, 2018; Di Mitri et al., 2018) have been conducted in the broader field of 
multimodal learning analytics. Although the literature provides an overview of OPAFs 
(Ochoa, 2022), there is no systematic feature analysis specifically on OPAFs, especially 
with our selected criteria (see Table 2). Based on these facts, we applied our own search 
with the following inclusion and exclusion criteria. 

• Inclusion criteria: 
I1 Automated feedback systems to improve public speaking skills: the system must 

be an automated feedback system designed to support rehearsal-based practice 
for improving presentation or public speaking skills. 

I2 Completeness of internal processing steps: the system must implement all core 
processing steps – from capturing sensor data (e.g., audio, video, motion) to 
analysing and generating automated feedback – without relying solely on human 
evaluation. 

• Exclusion criteria: 
E1 Systems without a clear pedagogical goal: systems that do not explicitly aim to 

enhance presentation or public speaking skills through rehearsal-based feedback 
will be excluded. This includes general communication analytics or visualisation 
tools. 

E2 Conceptual or non-implemented systems (‘paper systems’): systems that exist 
only as theoretical frameworks or proposed models without a working prototype 
or empirical validation are excluded. This ensures that only systems with actual 
implementations are considered. 

E3 Systems not mentioned in peer-reviewed scientific literature: systems that are 
purely commercial products without transparent, documented evaluations in 
academic publications have been excluded. This prevents proprietary tools from 
being included whose technical details and effectiveness cannot be verified. 

After the first screening based on inclusion and exclusion criteria, the number of relevant 
literature dropped from 1,587 to 23 (see Table 3). However, based on the references to 
similar systems in these research papers, the number of relevant research papers 
increased from 23 to 45. It also turned out that many publications have different research 
goals, but for their research, they used the same ‘basic OPAF system’ (sometimes also 
with modifications to that basic system depending on the underlying research goal). 

To offer a greater selection and avoid prioritising authors who published many 
research papers on the same basic OPAF system with small modifications compared to 
those who only published one or two research papers, we also made the decision to 
exclude similar variations of those OPAF systems.  
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Table 2 Search criteria regarding literature for OPAFs 

Parameter Decision Reason 
Databases ACM digital library, IEEE 

Xplore, MDPI, Science Direct 
and Springer Link 

These databases were also used by other 
researchers for a comprehensive literature 
review in this field (Ochoa, 2022) 

Search string (‘public speaking’ OR 
‘presentation training’ OR 
‘presentation feedback’) AND 
(‘coach’ OR ‘tutor’ OR ‘AI 
tutor’ OR ‘trainer’ OR 
‘application’ OR ‘system’) 

We aim to find publications that describe 
systems for improving presentation or 
communication skills. Derivatives where 
several factors are tackled should also be 
included 

Search 
location 

Title, abstract, and keywords We believe that the keywords in the search 
string should be included in the title, abstract 
or mentioned as keywords 

Time 
restrictions 

no time restrictions (until 
November 2023) 

Our aim is to include as many OPAF systems 
that fit the mentioned criteria, regardless of 
the date of publication 

Screening Reading title and abstract 
first, body if necessary later 

The broad search string, combined with the 
mentioned databases, also delivers many 
false positives, which could easily be 
excluded by just looking at the title or 
abstract 

Inclusion 
criteria 

(I1) Automated feedback 
systems to improve public 
speaking skills 

Only OPAF systems are included, which 
collect sensor data and provide feedback, 
with the purpose of improving presentation 
skills (I2) Completeness of internal 

processing steps 
Exclusion 
criteria 

(E1) Lack of pedagogical goal ‘Paper systems’ (as long as no prototype is 
developed, it is questionable if they are 
technically feasible) or commercial systems 
(which lack in terms of transparency) are 
excluded, as well as systems that are not 
mentioned in the scientific literature 

(E2) No implementation 
(E3) Not mentioned in 
scientific literature 

Table 3 Search results for OPAFs based on inclusion and exclusion criteria, listed by number 
of matches in scientific databases 

 ACM IEEE MDPI Science direct Springer Total 
Search location No 

restrict. 
No 

restrict. 
Title + 
abstract 

Title + 
abstract + 
keywords 

Filter for 
computer 
science 

 

Retrieved 
publications 

694 84 115 70 624 1587 

Screening based 
on Inclusion and 
exclusion criteria 

9 7 2 1 4 23 

Snowball 
references 

     +22 

Total      45 

Source: Ortega-Arranz (2020, p.106) 
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3.3 DESMET methodology and evaluation process 

The OPAF systems were evaluated using the DESMET methodology developed by 
Kitchenham (1998). This approach was chosen for its ability to compare and evaluate 
software tools systematically through feature analysis. We applied the screening mode, 
which allows for an efficient initial evaluation based on system documentation. 

One limitation of the screening mode is its reliance on the subjective judgment of 
evaluators, which can introduce bias [Ortega-Arranz, (2020), p.108]. To mitigate this risk 
and keep the workload for individual evaluators low, we involved multiple evaluators in 
the process. Involving several evaluators also reduces the bias of pre-knowledge when 
evaluating multiple OPAFs. In total, 15 researchers (12 male and 3 female) who have a 
background in educational technologies, evaluated 14 different OPAF systems, each 
assessed using the scoring sheet developed in Section 3.1, which contains 83 functional 
features and 12 other relevant aspects. Three researchers independently reviewed each 
system, leading to a total of 3,990 individual evaluations. 
Table 4 Search results regarding found OPAFs and a short description of these systems 

Discovered OPAF systems 
S1 Presentation Sensei (2007) (Kurihara et al., 2007) is an automated presentation training 

system that uses speech and image processing to analyse a speaker's delivery during 
rehearsals. It provides real-time and post-presentation feedback on key aspects such as 
speaking rate, eye contact, filler words, and timing, helping users refine their 
presentation skills by reducing ineffective behaviours 

S2 AwareMe (2016) (Bubel et al., 2016) is a public speaking training device that integrates 
cognitive behavioural therapy (CBT) principles to help users manage anxiety and 
improve speech delivery. It provides real-time feedback on voice pitch, filler words, and 
speaking rate through a wearable wristband with haptic and visual cues, increasing 
awareness of anxiety-related speech patterns to improve presentation skills 

S3 The system developed by Dermody et al. (2015) is a real-time feedback tool that utilises 
Microsoft Kinect to analyse a speaker's body pose, facial expressions, and voice during 
presentations. It provides visual, text, and icon-based feedback on gaze direction, 
gestures, vocal tonality, dysfluencies, and speaking rate, allowing users to refine their 
presentation skills through both live and post-performance evaluations 

S4 Quantle (2019) (Dermody and Sutherland, 2015) is a mobile presentation coaching app 
that provides real-time, privacy-preserving feedback on a speaker's vocal delivery. It 
analyses speech rate, pitch, pause duration, and readability complexity locally on the 
smartphone without transmitting data, helping users efficiently refine their speaking 
style 

S5 Cicero V1 (2013) (Batrinca et al., 2013) is a multimodal virtual audience platform 
designed to provide public speaking training by analysing a speaker's nonverbal 
behaviours, such as gestures, tone of voice, and facial expressions. It uses automated 
behavioural descriptors and machine learning techniques to approximate expert 
judgments and provide detailed feedback on a user's performance 

S6 Cicero VR (2019) (Chen and Fragomeni, 2019) is a virtual reality-based public speaking 
training tool that immerses users in realistic business presentation scenarios while 
measuring speech volume, speed, gesture, and eye contact. The system incorporates 
game-based learning mechanics that provide a structured training experience through 
various scenarios, including boardroom presentations and investor pitches, with  
real-time and post-session feedback 
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Table 4 Search results regarding found OPAFs and a short description of these systems 
(continued) 

Discovered OPAF systems 
S7 NUSMSP (2015) (Gan et al., 2015) is a multi-sensor self-quantification framework for 

analysing presentation skills using static cameras, Kinect sensors, and wearable sensors 
(Google Glass). The system evaluates vocal behaviour, body language, engagement, and 
presentation state. It provides automated feedback based on multimodal sensor data to 
help presenters refine their delivery 

S8 Presentation trainer V1 (2015) (Schneider et al., 2015) is a multimodal public speaking 
training tool that provides real-time feedback on nonverbal communication, including 
body posture, gestures, voice volume, pauses, and phonetic pauses. It uses Microsoft 
Kinect to track a speaker's movements and voice. It also provides corrective and 
interruptive feedback through visual and haptic cues to help users improve their 
presentation skills 

S9 Presentation trainer VR (2019) (Schneider and Drachsler, 2019) is an immersive virtual 
reality-based public speaking training tool that extends the original presentation trainer 
(Schneider et al., 2015) by integrating a real-time VR feedback module. The system 
provides non-verbal communication feedback on posture, gestures, voice volume and 
pauses while allowing users to practice in a virtual classroom environment for a more 
immersive learning experience 

S10 PresentMate (2015) (Lui et al., 2015) is a mobile application for self-regulated oral 
presentation training that uses a smartphone's built-in accelerometer and microphone to 
provide instant and post-session feedback on voice level, timing, and body movement. 
The system allows presenters to practice anytime, anywhere by providing electronic cue 
cards, slide viewing, and self-assessment reports, helping users refine their presentation 
skills without the need for an audience 

S11 RAP (2018) (Ochoa et al., 2018) is a low-cost system designed to provide automated 
feedback on oral presentation skills using multimodal analysis from a simple camera and 
microphone setup. The system evaluates key aspects such as posture, gaze, voice 
volume, filled pauses, and slide quality. It generates feedback reports with multimodal 
recordings to help entry-level students improve their presentation skills 

S12 Rhema (2015) (Ochoa et al., 2018) is a real-time, wearable public speaking assistant that 
uses Google Glass to provide live feedback on speech volume and rate. The system 
captures audio, processes it on a remote server, and displays feedback at short intervals 
to help users adjust their voice modulation during live presentations 

S13 RoboCOP (2017) (Trinh et al., 2017) is an anthropomorphic robotic head designed as an 
automated coach for oral presentation rehearsals, providing voice feedback on speech 
quality, content coverage, and audience orientation. The system enhances the rehearsal 
experience by simulating an interactive and motivating audience, improving presentation 
quality through real-time coaching informed by academic mentors and validated by user 
studies 

S14 Logue (2015) (Damian et al., 2015) is a real-time public speaking feedback system that 
uses a head-mounted display (HMD) and social signal processing techniques to analyse 
and provide instant feedback on nonverbal behaviours such as speaking rate, body 
energy, and openness. By providing unobtrusive, real-time behavioural cues, the system 
helps speakers dynamically adjust their delivery, improving their performance and self-
awareness during presentations 

After completing the reviews, the scores were aggregated, and a consensus-based 
approach was used to resolve any discrepancies. We achieved a consensus rate of 76%, 
with strong dissent occurring in only 0.7% of cases, where none of the three reviewers 
shared the same decision. In cases of strong disagreement, we re-examined our decisions, 
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also considering the comments left in the comments section. This allowed us to clear up 
any misunderstandings that had already arisen.  This evaluation process enabled us to 
accurately assess the state of current OPAF systems, identify missing features, and 
suggest improvements to enhance user acceptance and facilitate broader adoption. 

4 Results 

This section presents the results of our systematic analysis of 14 OPAFs (see Table 4), 
focusing on their feature coverage and evaluation in existing research. 

Our results indicate a low average implementation rate of only 16% across all 83 
identified functional features, highlighting significant gaps in functionality. Even 
excluding the organisation and central message category, the implementation rate 
remains at only 19%. However, it is worth mentioning that this aspect has not yet been a 
primary focus of OPAFs. These figures suggest that the observed OPAFs lack essential 
capabilities like the ones described in Section 4.1, which may contribute to their limited 
adoption. 

To provide a structured analysis, the results are presented in two main sections. The 
first section examines feature coverage, categorising implemented functionality across 
different domains such as presentation delivery, feedback mechanisms, guidance, and 
expert collaboration. This analysis identifies both commonly implemented features and 
significant feature gaps, particularly in areas such as verbal-nonverbal congruency and 
presentation content organisation. 

The second section focuses on the evaluation of OPAF systems in the literature. It 
examines the methodologies used to evaluate these systems and the specific criteria 
applied, such as usability, user experience, learning gains, and accuracy. Our findings 
reveal an imbalance in evaluation priorities, with a strong emphasis on usability and 
interaction quality, while learning gains and long-term pedagogical benefits remain 
underexplored. Furthermore, most evaluations have been conducted in controlled 
laboratory environments, raising concerns about the applicability of findings to real-
world presentation settings. 

Overall, these results highlight the fragmented development of OPAFs and the need 
for more comprehensive feature integration and standardised evaluation approaches. 
Addressing these gaps could enhance the effectiveness of these systems and increase their 
adoption in educational settings. 

4.1 Feature coverage analysis and outstanding systems 

After analysing the scoring sheets (see chapter 3.1) with each feature, we decided to 
create new subcategories for each main category (see chapter 2). We clustered these 41 
features regarding the delivery section (see chapter 2) into 10 categories based on the 
work of Schneider et al. (2017). For example, features such as monitoring whether the 
user gives their back to the audience and whether the user's feet are firmly positioned 
between shoulder and waist width were grouped under ‘posture’. Similarly, features like 
monitoring if the user's voice volume is adequate and whether their voice is monotone 
were grouped under ‘paralanguage’. After categorising the features, the implementation 
levels were assessed by assigning a score of 2 for fully implemented features and 1 for 
partially implemented ones. Then, these scores were used to calculate the percentage of 
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implementation for each feature group (see Figure 1). The analysis showed that features 
related to time management (33%), eye contact (24%), and use of voice (23%) were the 
most commonly implemented. However, none of the systems implemented any feature 
analysing verbal and nonverbal congruency. Overall, the average implementation level 
for features concerning the delivery of the presentation was 13%. The most implemented 
features included monitoring the use of filler sounds such as ‘ahm’ or ‘hmm’ (60%), 
assessing whether the user's voice volume was adequate (57%), monitoring whether the 
user's voice was monotone (53%), and identifying if the user paused while speaking 
(53%). Nevertheless, 15 out of 41 features in this category were not implemented at all. 

In contrast, none of the analysed OPAFs provided any features addressing the 14 
aspects relevant to the organisation and central message of a presentation. For example, 
features such as monitoring whether the introduction is designed to gain the attention and 
interest of the audience, ensuring that the main points are fully supported, and verifying 
whether a clear summary of the points discussed is provided were completely absent. 

For features concerning supporting material, three relevant aspects were considered: 
monitoring whether supporting material provides insights into the topic, assessing 
whether visual aids are of high quality, and monitoring if the user is proficient in using 
the supporting material. Among the analysed OPAFs, S13 included features addressing 
two of these aspects, specifically monitoring whether supporting material provides 
insights into the topic and whether the user is proficient in using the material. 
Additionally, S11 included a feature for monitoring whether visual aids are of high 
quality. However, the remaining systems did not include any features related to 
supporting material. 

Figure 1 Average feature implementation values regarding all 14 systems in terms of the main 
category delivery of the presentation based on the rubric of Schneider et al. (2017) 
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Feedback features were present in all analysed OPAFs, with varying levels of 
implementation. Based on the complexity dimension of feedback, simple verification was 
the most implemented type (57%), followed by correct response feedback (43%) and 
elaborated feedback explaining the reasons for the feedback (17%). Regarding the 
metacognitive dimension of feedback, 12 out of 14 systems provided at least one relevant 
feature. The most commonly implemented metacognitive feedback features were those 
helping users judge their performance (60%), become aware of their learning progress 
(43%), and evaluate how well they have learned (40%). Feedback timing also varied 
across systems, with 67% providing immediate feedback, 73% offering delayed 
feedback, and 43% incorporating both types. Examining the motivational aspect of 
feedback, 13 out of 14 OPAFs aimed to provide motivational features. These most 
commonly focused on the user's performance outcomes (73%), while fewer systems 
included features designed to trigger positive user emotions (20%) or support continuous 
improvement (13%). 

Regarding guidance, three features were identified in this category. Among these, two 
features were fully implemented by S9: The presence of an onboarding process or tutorial 
to help users learn how to benefit from the system and the inclusion of examples of good 
practices for a presentation. The onboarding process was partially implemented by S6 
and S12, while examples of good practices were partially implemented by S11 and S12. 
Additionally, S11 was the only OPAF to partially implement examples of bad practices. 

Finally, collaboration between teachers and learners was limited across the analysed 
systems. All 14 OPAFs functioned as stand-alone applications, with six systems 
generating reports that, in theory, could be shared with teachers. However, none of the 
systems allowed teachers to adjust the system for personalised training, highlighting a 
lack of collaboration capabilities. 

4.2 Evaluation of the published OPAF systems 

The evaluation of the 14 OPAF systems covered six distinct categories (see chapter 2.7): 
Usability, technology acceptance, user experience, accuracy and performance, learning 
gains and social effects (e.g., presentation anxiety). While the evaluation categories were 
consistent, a total of 29 evaluations were made, indicating that some systems were 
evaluated under multiple criteria. For instance, 10 systems (34.48%) were assessed for 
user experience, and 7 systems (24.13%) were evaluated for usability. Technology 
acceptance and accuracy and performance each accounted for 4 systems (13.79%), social 
effects (6.89%), and learning gains for only 2 systems (6.89%) (see Figure 2). 

This overlap in evaluation criteria highlights two key patterns. First, some systems 
were evaluated on multidimensional goals. For instance, S9 and S13, were assessed for 
their influence on usability and social effects, while S8 and S15 were evaluated for their 
impact on user experience and learning gains (see Table 4). Second, the distribution of 
classifications indicates variability in research priorities across studies. While user 
experience and usability were the most frequently evaluated criteria, learning gains and 
social effects were comparatively underrepresented. This discrepancy suggests that most 
studies emphasised short-term usability and interaction quality rather than long-term 
pedagogical outcomes. 

After taking a look on which criteria (see Figure 2) these systems have been 
evaluated, it is also important to figure out how these systems have been evaluated – 
therefore, Table 5 is providing an overview: 
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Table 5 Overview of the evaluation criteria regarding the different OPAFs 

System Setting Criteria Methodology No. participants/ 
samples 

S1 Lab-based Accuracy and 
performance 

Non-standardised 
questionnaire + 
interviews 

3 participants 

S2 Lab-based Usability + user 
experience 

Think aloud protocol 5 participants 

S3 Lab-based - Survey - 
S4 Lab-based Accuracy and 

performance 
Comparative analysis 1017 samples 

S5 Lab-based Accuracy and 
performance 

Comparative analysis 14 participants 

S6 Lab-based Usability + user 
experience 

Non-standardised 
questionnaire 

36 participants 

S7 Lab-based Usability + technology 
acceptance + user 
experience 

Self generated 
evaluation rubric + 
comparative analysis 

51 samples 

S8 Lab-based User experience + 
learning gains 

Quasi-experimental 
research 

40 participants 

S9 Lab-based Usability + technology 
acceptance + user 
experience + social 
effects 

Non-standardised 
questionnaire 

24 participants 

S10 Lab-based User experience Non-standardised 
survey 

20 participants 

S11 Lab-based Usability + technology 
acceptance + user 
experience + accuracy 
and performance 

The system was 
reviewed by experts 
with a scoring rubric 
+ non-standardised 
user experience 
questionnaire + 
interviews 

3 participants to 
fill out scoring 

rubric, 
83 participants to 

fill out the 
questionnaire 

and 9 participants 
for the interviews 

S12 Lab-based Usability + user 
experience 

Brainstorming 
discussions + focus 
group interviews 

30 participants 

S13 Lab-based Usability + technology 
acceptance + user 
experience + social 
effects 

Non-standardised 
questionnaire and 
interviews 

30 samples 
12 participants 

S14 Lab-based 
and in the 

wild 

User experience + 
learning gains 

Non-standardised 
questionnaire 

First study: 15 
participants 

Second study: 3 
participants 

The evaluation of some systems under multiple criteria suggests a lack of standardised 
methodologies for assessing OPAF systems. Researchers have adopted diverse tools and 
approaches to tackle the same criteria. For example, S2 employs the think-aloud method 
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to assess usability, S7 utilises a self-generated evaluation rubric, S12 relies on focus 
group interviews, and S13 uses a self-generated questionnaire with a 7-point Likert scale 
(see Table 4). These variations result in discrepancies in how systems are evaluated. 

Figure 2 System evaluation results based on their criteria (see online version for colours) 

 

Another important point is the environment in which the experiments are carried out. 
Almost all (with only one exception) user evaluations were done in a lab-based setting 
instead of doing user evaluations in the wild. 

5 Discussion 

This study examined the current state of OPAF systems, focusing on both their 
implemented features (RQ1) and the evaluation methodologies used to assess them 
(RQ2). Our findings reveal a landscape of notable advancements, but also persistent gaps 
that hinder widespread adoption and effectiveness. While some OPAFs demonstrate 
strengths in specific feature categories, overall implementation remains fragmented, with 
only 16% of identified features being covered. Critical aspects such as the alignment of 
verbal and nonverbal communication, adaptive feedback mechanisms, and speaker 
movement tracking remain unaddressed. Furthermore, most systems rely on a rigid,  
rule-based feedback structure. This limits their ability to provide meaningful, goal-
oriented learning experiences. The evaluation of these systems also presents challenges. 
Learning gains and social effects, which are crucial to assessing the educational impact of 
OPAFs, remain underexplored. Additionally, the lack of standardised assessment tools 
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and the predominance of laboratory-based experiments restrict the applicability of 
findings to real-world settings. The contrast between positive user feedback and limited 
pedagogical effectiveness further underscores the need for more comprehensive 
evaluations that consider both usability and instructional value. To address these 
limitations, future research should focus on refining system functionalities, incorporating 
expert-driven feedback loops, and ensuring that evaluation methodologies reflect real-
world applicability (Ochoa, 2022). The following sections discuss these findings in 
greater detail, outlining the strengths and limitations of existing OPAFs and providing 
recommendations for future development and research. 

5.1 Features and their implementation status (RQ1) 

The systems analysed were typically designed for specific purposes and excel in 
particular categories or subcategories. For example, the nonverbal communication 
category shows specialised areas: in posture, S8, S9, and S15 each cover 3 out of 6 
features (50%). In facial expression, S8 implements 2 out of 3 features (66.66%), while 
S3, S6, and S11 achieve similar implementation rates in eye contact (66.66%). S5 leads 
in paralanguage with 4 out of 8 features fully implemented (50%). In the area of support 
materials, S13 covers 2 out of 3 features (66.66%), complemented by S11, which 
addresses the missing feature. Finally, for feedback timing, S1, S4, S5, S8, S10, and S14 
stand out, providing both immediate and delayed feedback (100%). 

However, these examples of excellence are contrasted by the broader picture, which 
reveals significant shortcomings in the implementation of functional features. Across all 
systems and features analysed, the overall implementation rate is 16%, underscoring the 
fragmented and incomplete nature of these solutions. Many features remain entirely 
unaddressed, limiting the systems' capacity to fully support users in developing public 
speaking skills. For example, none of the systems analysed provide feedback on spoken 
content, such as grammar or word choice, which are fundamental to effective 
communication. Similarly, no system evaluates stage usage, such as the speaker's 
positioning or movement patterns, which are critical to staying in contact with the 
audience. Most notably, none of the systems integrate verbal and nonverbal feedback to 
assess their alignment – a key determinant of authenticity and persuasiveness in 
presentations. Our interviewed experts consistently highlight the importance of 
congruence between verbal and nonverbal communication in building trust and 
credibility as also mentioned by Schneider et al. (2017), making this gap particularly 
striking. 

The method by which feedback is delivered also reveals a consistent limitation across 
systems. All OPAFs analysed adopt a linear feedback approach: data about the speaker is 
captured and processed through pre-defined rules, which results in on-screen or audio 
feedback messages. While this approach provides corrective, metacognitive, or 
motivational feedback, it does not inform users about their progress toward achieving 
specific learning goals, nor does it offer recommendations for next steps or exercises 
tailored to their needs. This lack of adaptive and goal-oriented feedback limits the 
practical utility of these systems for continuous skill development. 

A related issue is the insufficient attention to user guidance. Only S9 includes 
effective onboarding processes and examples of best practices, despite their proven 
efficacy in enhancing user engagement and learning effectiveness, as mentioned by 
Santos et al. (2024). Without clear guidance, users may struggle to interpret and act on 
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the feedback provided, further diminishing the systems’ impact. This issue is 
compounded by the tendency of most OPAFs to function as standalone tools, which 
limits their integration into educational contexts. Although six systems (S1, S3, S4, S6, 
S11, and S12) allow data sharing with educators, none provide the option for teachers to 
adapt feedback to individual student needs. This limitation raises concerns about the 
contextual reliability of automated feedback, as noted by expert interviews, and 
highlights the importance of enabling collaborative workflows where educators can 
supplement automated insights with their expertise. 

The findings of this analysis underline a central paradox: while individual OPAFs 
demonstrate excellence in certain areas, their narrow focus and fragmented 
implementation prevent them from effectively addressing the broader spectrum of user 
needs. Addressing these limitations requires a strategic rethinking of OPAF design.  

5.2 Evaluation of OPAF systems: criteria, limitations, and future directions 
(RQ2) 

The evaluation of OPAFs reveals critical insights into their effectiveness and broader 
potential for adoption, but significant limitations remain. Learning gains and social 
effects are notably underrepresented in current evaluations, with only 2 out of 29 
evaluations. This limited focus on these critical aspects undermines the understanding of 
how OPAFs contribute to the development of public speaking skills or influence factors 
like reducing public speaking anxiety and fostering confidence. The lack of emphasis on 
these dimensions leaves a significant gap in assessing the systems' holistic impact on 
users and their effectiveness as educational tools. Without sufficient evidence in these 
areas, the potential of OPAFs to deliver meaningful and lasting pedagogical benefits 
remains uncertain. 

Another notable finding is the contradiction between the positive feedback from end 
users and the low level of feature coverage from the perspective of presentation experts. 
While students, as the primary users, value the ease of use and accessibility of OPAFs, 
experts emphasise the limited pedagogical usefulness of these systems, as only 16% of 
the features are implemented on average. This highlights a trade-off between usability 
and functionality. Students are likely to be motivated by a system that is easy to use, but 
if its usefulness remains too low, long-term engagement is unlikely. Therefore, 
researchers or developers need to provide ways to increase their usefulness, such as 
incorporating feedback from human experts to address complex or nuanced aspects of 
public speaking skills. 

The lack of standardised assessment tools further complicates the evaluation of 
OPAFs. Most studies rely on customised questionnaires tailored to their specific research 
objectives, making direct comparisons between systems virtually impossible. While it is 
reasonable to include context-specific questions, standardised instruments such as the 
system usability scale for usability or the technology acceptance model for technology 
acceptance could facilitate a more consistent evaluation process. The inconsistency in 
methodologies limits the generation of actionable insights that could guide future 
development. 

The dominance of laboratory-based experiments also raises questions about the 
practicality and scalability of OPAFs. 13 of 14 systems have been evaluated in controlled 
environments that do not reflect real-world conditions, such as varying acoustics or 
audience dynamics. While these studies provide valuable initial insights, their findings 
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may not be fully applicable to the diverse environments in which users may engage with 
these systems. In addition, field experiments are constrained by issues such as limited 
hardware compatibility, high technical requirements, and accessibility barriers, 
particularly for systems that incorporate virtual reality capabilities. Addressing these 
challenges is critical to ensure that OPAFs are both scalable and practical for widespread 
use (Ochoa, 2022). 

Future research should focus on expanding evaluation criteria to include learning 
gains and social impact, to ensure that these systems support sustained skill development 
and user confidence (Organisation for Economic Co-operation and Development 
(OECD), 2019). It is also important to actively seek out and publish studies on negative 
outcomes, as these provide critical insights for iterative system improvement. 
Standardised evaluation methodologies should be adopted to facilitate comparability 
across studies, allowing identification of best practices and common challenges. In 
addition, evaluations should extend beyond controlled laboratory environments to include 
field experiments to validate the practicality of these systems in real-world scenarios. 
(Ochoa, 2022). Finally, the integration of expert feedback mechanisms alongside 
automated feedback could improve the contextual relevance and overall accuracy of 
OPAFs, thereby addressing the limitations highlighted by the experts. 

5.3 Future directions for OPAF development 

To transition from research prototypes to widely adopted educational tools, several 
critical areas must be addressed: 

1 Comprehensive feature integration: future systems should integrate more functional 
features from existing tools into a unified platform or adopt a modular approach that 
allows users to combine specialised functionalities based on their needs. 

2 Adaptive and personalised feedback: OPAFs should incorporate adaptive learning 
mechanisms that track progress, align with user-specific learning goals, and offer 
tailored recommendations for improvement. 

3 Enhanced user guidance: effective onboarding processes and best-practice examples 
should be standard features to improve accessibility and engagement. 

4 Collaboration with educators: enabling customisable feedback workflows that allow 
teachers to refine and contextualise automated feedback will increase system 
adoption in educational settings. 

5 Expanded evaluation criteria: future studies should prioritise learning gains and 
social impact to better understand the long-term benefits of OPAFs. Additionally, 
negative findings should be reported to facilitate iterative system improvements. 

6 Real-world testing: more field-based experiments are needed to validate the 
practicality and scalability of OPAFs beyond controlled laboratory environments. 

5.4 Limitations of the study 

Before concluding, we acknowledge some limitations of this study. The study was 
primarily influenced by experts, most of whom have pedagogical backgrounds. As a 
result, their perspective on system features was primarily influenced by the perceived 
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usefulness of covering as many aspects of public speaking skills as possible. This 
approach did not fully address the trade-offs involved in implementing certain features, 
such as technical feasibility or impact on usability. Additionally, this study focused on 
feature implementation rather than the effectiveness of individual features, which is an 
important aspect for future research. 

Another limitation is the possible presence of publication bias in the studies reviewed. 
Of the studies reviewed, two-thirds report positive results, while the remaining one-third 
report neutral results. This imbalance limits the ability to critically evaluate weaknesses 
in system design. Negative evaluations would be particularly valuable for identifying 
ineffective features, understanding potential drawbacks of feedback mechanisms, and 
avoiding unproductive design approaches. The lack of such critical insights hinders the 
iterative improvement of OPAF systems. 

In addition, many evaluations in the literature reviewed take a broad but shallow 
approach, attempting to address multiple objectives within a single study. While this 
provides a general overview, it often results in fragmented and superficial findings that 
lack the depth needed to draw precise conclusions. A more focused approach on specific 
aspects, such as the effectiveness of particular feedback features, would provide more 
actionable recommendations for system developers and educators. 

Despite these limitations, this study highlights key areas for improvement and 
underscores the need for more comprehensive, unbiased, and methodologically rigorous 
evaluations of OPAF systems to facilitate their adoption and effectiveness in real-world 
educational settings. 

6 Conclusions 

The purpose of this study was to systematically analyse OPAFs (until November 2023) 
by evaluating their implemented features, identifying gaps, and assessing their 
effectiveness based on existing research. Through a structured methodological approach, 
we have provided an in-depth understanding of the strengths and limitations of OPAFs in 
improving public speaking skills. 

To accomplish this, we first identified key features relevant to the development of 
public speaking skills through a combination of expert interviews and supporting 
literature. This led to the creation of a scoring sheet that included 83 functional features 
and 12 additional aspects crucial for effective automated feedback. Then, we conducted a 
systematic literature search of major academic databases to identify relevant OPAF 
systems. A total of 14 systems were selected based on predefined inclusion and exclusion 
criteria to ensure that only empirically validated tools were considered. These systems 
were evaluated three times (to achieve a better consensus) using the DESMET 
methodology in screening mode, with 15 researchers independently rating each system 
based on our scoring rubric. 

Our results revealed significant gaps in feature implementation, with an average 
coverage rate of only 16% across all identified features. This low average can be 
explained by the fact that these systems were developed as research prototypes with a 
specific goal in mind. Other constraints, such as budget and manpower, may be additional 
reasons why trade-offs in feature implementation occurred. Key aspects such as the  
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alignment between verbal and nonverbal communication, adaptive feedback mechanisms, 
and comprehensive guidance remain largely unaddressed. While certain systems 
demonstrated strengths in specific domains, none provided a holistic solution for public 
speaking training. In particular, feedback mechanisms were often rigid and lacked 
personalisation, limiting their ability to support continuous improvement. Additionally, 
most systems functioned as standalone tools without integration options for expert-driven 
feedback, reducing their applicability in educational settings. 

The evaluation of OPAFs in existing research also revealed several shortcomings. 
The vast majority of studies prioritised usability and user experience, while only a small 
fraction assessed learning gains or social effects, such as the reduction of public speaking 
anxiety. In addition, a lack of standardised evaluation methods and an over-reliance on 
laboratory-based studies limited the applicability of findings to real-world scenarios. 
These limitations underscore the need for more comprehensive evaluations that address 
both usability and pedagogical effectiveness. 

Our findings allowed us to identify the critical challenges to broader adoption and 
suggest actionable ways to improve the design and user experience of these systems. In 
doing so, we aim to contribute to the development of more effective tools for improving 
public speaking skills in educational settings. Future research should prioritise the 
development of adaptive and personalised feedback mechanisms, and adopt standardised 
evaluation protocols. In addition, real-world testing environments should be utilised to 
validate system effectiveness beyond controlled laboratory settings. 

Ultimately, this study provides a baseline analysis that can inform the next generation 
of OPAF systems. Addressing the gaps identified will be critical to ensuring that these 
tools evolve from research prototypes into widely adopted solutions capable of 
meaningfully improving public speaking training. By fostering collaboration among 
educators, researchers, and system developers, the field can move toward more effective 
and scalable OPAFs that better meet the needs of learners and institutions. 
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