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Abstract: Video annotation tools can improve assessments by enabling 

visualization, repeated reviews, and structured feedback, thereby promoting deeper 
learning. This approach is particularly relevant in health professional education, 

where acquiring psychomotor skills is essential. No recent reviews have focused 

specifically on video annotation tools for assessing psychomotor skills in nursing 

education. This scoping review explores tools that facilitate feedback and 

assessment of psychomotor performances, with a focus on those customizable for 

nursing-specific psychomotor skills. Included studies are published in peer-

reviewed journals and utilize software that allows for annotation of psychomotor 

performances, integration of feedback criteria and customization for nursing 

education. Studies employing video annotation tools solely for machine learning 

algorithms or for non-psychomotor performances are excluded. Literature searches 

were conducted using PubMed, Web of Science Core collection, CINAHL via 
EBSCO, Scopus, EuropePMC, CENTRAL via Cochrane Library, ERIC via OVID, 

FiS Bildung, SportDiscus via EBSCO, IEEE and ACM digital library. Additional 

searches included snowballing and Google. The initial screening identified 18 

video annotation tools. Following a second screening phase, seven tools were 

excluded due to the absence of essential features, such as support for multiple 

camera angles or isochronic annotation. Ultimately, we highlight four customizable 

tools that are particularly relevant to nursing education. This scoping review 

provides a springboard for the development of a tailored video annotation tool that 

builds on existing software. The aim of such a tool will be to streamline feedback 

and assessment processes, enhance learning outcomes for nursing students, and 

provide nursing lecturers with an efficient, practice-aligned solution. 

1. INTRODUCTION 

In nursing education, a key focus is teaching psychomotor skills, such as venipuncture or 

injection. These psychomotor nursing skills (PNS) are movement-oriented performances of 

varying complexity (INACSL, 2011). Students first practice PNS in a skills lab using task 

trainers, before applying them in complex real-life settings. This controlled environment allows 

for performance assessment, which is essential for learning through targeted feedback (Miles, 
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2018). Traditionally, feedback is provided verbally or in writing, but memory bias can affect 

its accuracy. Video-based assessment can enhance feedback (Mayer, 2014) by providing visual 

footage on students’ performances, supporting more precise, actionable guidance and deeper 

skill mastery. This provides opportunities, especially since Gen Z healthcare students prefer 

visual learning environments such as video (Shorey et al., 2021). Bahula & Kay (2021) found 

that students preferred video-based over text-based feedback due to its detailed, clear, and rich 

quality. Epstein et al. (2020) demonstrated that smartphone video for practice-based learning 

and PNS assessment enhanced deeper learning and flexible feedback in a blended learning 

environment. 

To deliver feedback to students, annotating video footage can be an efficient approach. Lam & 

Habil (2021b) describe video annotation as “a tool, a learning system, a Web 2.0 application, a 

platform, a device, a software, a program or simply an application of technology associated 

with a feature which enables individuals to annotate audio-visual content, either with textual or 

multimedia annotations. Most video annotation platforms are characterized by a feature for 

segmentation or clipping of segments of a video with comments that are synchronized with the 

video timeline”. Video annotation positively impacts learning and professional development by 

facilitating reflection, comprehension, critical thinking, and satisfaction (Evi-Colombo et al., 

2020; Lam & Habil, 2021b). To deliver targeted feedback, various forms of annotation can be 

distinguished. Rolf et al. (2014) identify isochronic annotations, which link content to a specific 

time, spatial annotations, which link content to a point in an area, and structured annotations, 

which add textual comments to the video. To be particularly effective in supporting the learning 

and assessment of PNS, a video annotation tool should meet several key criteria. First, it should 

support isochronic annotation, enabling feedback to be synchronized with specific time points 

in a skill demonstration, for example, to highlight the exact moment a critical error occurs 

during a procedural step. Second, spatial annotation capabilities are essential to direct the 

learner’s attention to a specific area of the screen, such as circling incorrect hand placement 

during an injection. Third, tools should offer structured annotation features, including 

predefined categories or labels (e.g., sterility error, incorrect execution), to facilitate consistent 

and targeted feedback. Additionally, tools should be adaptable to the nursing education context, 

meaning they can be used flexibly by lecturers and students, operate within the privacy and 

usability constraints of healthcare training environments, and allow customization to align with 

specific criteria of a specific nursing skill. These features enhance learning by enabling specific 

and actionable feedback, fostering reflection, and supporting deliberate practice, all critical for 

the acquisition of PNS. 

Evi-Colombo et al. (2020) reviewed seventeen video annotation tools (VATs), highlighting 

their technical and pedagogical affordances in different disciplines. Lam & Habil (2021a) 

identified 20 VATs for video-annotated peer feedback. Both reviews describe VideoANT, 

Media Annotation Tool and Collaborative Lecture Annotation System as the three most 

researched VATs. VATs vary in features, such as color coding, written or drawn-on annotation, 

tagging or labelling and exporting options (Evi-Colombo et al., 2020). VATs have been 

researched in teacher training to improve reflections on teaching practices (Ardley & Hallare, 

2020; Ardley & Johnson, 2019; McFadden et al., 2014; Nagel & Engeness, 2021; Pérez-

Torregrosa et al., 2017; Sain, 2022), and in blended learning to annotate lecture recordings for 

reflective and active learning (Aubert et al., 2014; Cassano & Di Blas, 2023; Douglas et al., 

2014; Rolf et al., 2014). VATs in sports can provide insights for evaluating and enhancing 

physical performance (O'Donoghue & Holmes, 2014; Shih, 2018). Barriers to VAT 

implementation include technical issues, training needs, video camera type, workload, 

accessibility, storage, and cost (Ardley & Hallare, 2020; Frehner et al., 2012; Hands et al., 

2009; Rich & Trip, 2011). In health professional education, Hands et al. (2009) used Dartfish 

to tag videos for learning and assessment, reducing student anxiety and enhancing learning. 

Frehner et al. (2012) developed and explored a VAT for reviewing self- and peer-recorded 
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nursing skill performances, positively impacting reflective practices. Both projects encountered 

technical issues related to video storage. Future research should focus on the impact of learning 

outcomes and on developing a financially feasible and accessible tool to assess skill 

performances in higher education.  

Despite the growing use of video in nursing education, a consolidated overview of VATs 

suitable for providing structured feedback on PNS is lacking. Existing reviews focus on general 

educational or peer-feedback contexts, but do not examine the specific features required for 

effective feedback on complex, stepwise psychomotor performances in healthcare education. 

As a result, lecturers face uncertainty when selecting or implementing VATs that align with 

both pedagogical needs and practical constraints. 

This scoping review addresses that gap by mapping the current landscape of VATs and 

identifying tools with the technical and functional capacity to support accurate, customizable, 

and context-appropriate feedback aligned with the specific steps of each PNS (Vermeulen, 

2019). To address this gap, we conducted a scoping review guided by the following research 

questions (RQs): 

RQ 1: Which VATs can generate isochronic, spatial, and structured annotations to provide 

accurate visual feedback on movement-oriented performances? 

RQ 2: Which of these VATs are customizable for specific PNS to provide visual, clear, precise 

and actionable feedback to students in nursing education? 

2. METHOD 

This scoping review, development of the review protocol and summary of evidence is 

performed using the JBI Manual for Evidence Synthesis (Peters et al., 2024) and is in line with 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for 

Scoping Reviews (Tricco et al., 2018). The study protocol is registered in the Research Data 

Repository (KU Leuven) (Leysens et al., 2024, December 20). 

2.1. Inclusion and Exclusion Criteria  

Records are eligible for inclusion if they meet the following criteria: 

• Utilize software capable of annotating psychomotor performances. 

• Demonstrate potential for customization to annotate the performance of PNS, specifically by 

embedding feedback criteria. 

• Are published in peer-reviewed journals in Dutch, English, French or German. 

• There are no restrictions on the publication date. 

Records are excluded if they describe a VAT: 

• For machine learning algorithms, such as automated image annotation. 

• To annotate videos unrelated to psychomotor performances (e.g. focus on cognitive or 

affective learning domains, medical imaging) 

• For real-time video analytics with wearable sensors or trackers 

• That does not allow annotation or is not customizable. 

• That was no longer available at the time of this review process. 

The Population-Concept-Context-Type description with inclusion and exclusion criteria is 

shown in Appendix I. 

2.2. Search Strategy 

To answer RQ 1 and RQ 2, a literature search was conducted in PubMed, Web of Science core 

collection, CINAHL via EBSCO, Scopus, EuropePMC, CENTRAL via Cochrane Library, 

ERIC via OVID, FiS Bildung, SportDiscus via EBSCO, IEEE and ACM digital library from 

inception to February 5, 2024. An updated search was performed on January 8, 2025, to capture 

studies published since the initial search. The interdisciplinary nature of the study required a 
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broad database search, targeting full-text primary studies, reviews, meta-analyses, text and 

opinion papers, guidelines, and conference proceedings. Search strings were developed in 

collaboration with the Biomedical Library, 2Bergen (Leuven, Belgium) and are detailed in 

Appendix II. Snowballing and grey literature searches were also performed, including a Google 

search using the term ‘annotation tool.’ The language was restricted to Dutch, English, French 

or German. An additional PubMed search using VAT names supplemented findings for RQ 2. 

Studies discussing the strengths and weaknesses of the selected VATs are included. 

2.3. Source of Evidence Screening and Selection 

After removing duplicates, titles and abstracts from the original search (up to February 5, 2024) 

were screened for eligibility by two independent reviewers (GL and RC), using Rayyan with a 

blind filter (Ouzzani et al., 2016). The abstract screening followed best practice guidelines for 

scoping reviews (Polanin et al., 2019). Discrepancies were resolved through discussion. 

Uncertain cases advanced to full-text screening. Relevant papers were retrieved in full, and 

imported into EndNoteTM 21.2 (Clarivate Analytics, PA, USA). GL and RC independently 

reviewed full texts. Articles without accessible full text were excluded. For the updated search 

(January 8, 2025), GL applied the same eligibility criteria. 

2.4. Data Extraction 

During full-text screening, relevant data were extracted into a standardized Excel spreadsheet. 

The following data items were charted for each included study: name of the tool, target group, 

availability, and application of the tool. The extraction form was developed based on the review 

questions. The data extraction was performed by both reviewers, and discrepancies were 

resolved through discussion. 

2.5. Analysis and Presentation of Results  

The data were synthesized using a descriptive, narrative approach aligned with the scoping 

review methodology. Extracted data were charted and grouped according to key characteristics 

of VATs relevant to RQ1 and RQ2. For RQ1, VATs capable of generating isochronic, spatial, 

and structured annotations for movement-oriented feedback were tabulated. Descriptive 

categories included VAT name, target group, language, open-source availability, footage used, 

annotation capabilities, adaptability for PNS, and source references. Where necessary, 

supplementary information was retrieved from official VAT websites. For RQ2, VATs 

requiring minimal adaptations to provide actionable feedback to nursing students were 

identified and summarized. 

3. RESULTS 

3.1. Search Results 

The original search identified 999 records. After removing duplicates (n=390) and inaccessible 

records (n=81), 528 records remained. Title and abstract screening retained 70 reports for full-

text review, with six reports excluded due to unavailability. An additional 22 records were 

identified through citation tracking and Google Search, leading to 86 reports for full-text 

screening and the assessment of 93 tools. Of these, 75 tools were excluded for different reasons, 

and led to the removal of 38 reports. Ultimately, 48 reports were included, mapping 18 VATs. 

The updated search did not identify any new records or tools. A detailed PRISMA flowchart 

(Page et al., 2021) outlining the original search strategy is presented in Figure 1. 
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Figure 1. Flowchart of the search strategy and results (dated 5/2/2024) according to PRISMA 2020 Statement (Page et al., 2021). 

* Search strategy per database is comprehensively reported and detailed in Appendix II 
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3.2. Evidence Sources for VATs  

Ultimately, 48 articles and 18 VATs were eligible for data extraction to address RQ 1. The 

VATs Catapult and Reclipped were discovered via Google Search. Six review articles identified 

CoachNow, CaTool, Dartfish, ELAN, FEVA, GoReact, Hudl Sportscode, SiliconCOACH, 

Spark Motion Pro, Utilius Fairplay 5, VIA, and VIAN (Barris & Button, 2008; Evi-Colombo 

et al., 2020; Lam & Habil, 2021a; Laughlin et al., 2019; Liebermann et al., 2002; Shrestha et 

al., 2023). The remaining 42 articles covered VAT studies. One study per VAT was identified 

for Anvil 6.0, FEVA, and Observer XT. Two studies each referred to Hudl Sportscode and 

GoReact and three studies mentioned SiliconCOACH or LINCE PLUS. Kinovea was used in 

14 studies and Dartfish in 15 studies. Quality analysis of the research designs is beyond the 

scope of this review.  

Table 1 presents a narrative summary of VAT characteristics, including target group, language, 

footage, open-source availability, type of annotation and references (RQ1). Key features such 

as split-screen functionality for multi-camera angles and annotation capabilities are highlighted. 

These inform the VAT suitability for customizing feedback on PNS performance (RQ2). All 

VATs are available in English. Utilius Fairplay 5 is also available in German, and LINCE PLUS 

in Spanish. Eight VATs (Anvil 6.0, CaTool, ELAN, FEVA, Kinovea, LINCE PLUS, VIA and 

VIAN) are open source and free of charge; the other VATs require a subscription or purchase. 

Eleven VATs (Catapult, CoachNow, Dartfish, FEVA, Hudl Sportscode, Kinovea, LINCE 

PLUS, Observer XT, SiliconCOACH, Spark Motion Pro and Utilius) support split-screen. All 

VATs support structured annotation, which can be displayed next to or below the video. CaTool 

and VIAN lack isochronic annotation features, while ELAN, GoReact and Reclipped do not 

support spatial annotation. Seven VATs cannot be customized (Anvil 6.0, CaTool, ELAN, 

GoReact, Reclipped, VIA and VIAN). 

3.3. Evidence Sources for VATs Eligible for PNS 

In addressing RQ 2, we prioritized customizability, as each PNS involves specific sequential 

steps, making the tailoring of assessment criteria within the VAT crucial. We emphasized the 

need for clear and actionable feedback by evaluating the potential for annotating multiple video 

angles simultaneously and incorporating isochronic, spatial, and structured annotations. Table 

1 shows that 11 VATs meet these criteria (Catapult, CoachNow, Dartfish, FEVA, Hudl 

Sportcode, Kinovea, LINCE PLUS, Observer XT, SiliconCOACH, Spark Motion Pro, and 

Utilius Fairplay 5). These will be further investigated to answer RQ2. A PubMed search using 

each VAT’s name yielded 233 articles. Ten studies discussed the strengths and weaknesses of 

the VAT, 44 were duplicates and 179 were irrelevant. Table 2 provides an overview of the 

specific features of these 11 VATs, which will be discussed further based on key questions for 

educators, as outlined by Rich and Trip (2011). 
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Table 1. Features of 18 VATs. 

VAT Target group Language Footage 
Open 

source* 

Annotation* Customizable 

for PNS* 
References 

isochronic spatial structured 

Anvil 6.0  Research: social sciences, 

human behavior, and 

digital technologies 

English Single   ✔ ✔ ✔ ✔ X (Loukas et al., 2020; Shrestha et al., 
2023) 

Catapult  Sport performances  English Multi X ✔ ✔ ✔ ✔ Google Search 

CaTool  Academia collaborative 

annotation   

English Single  ✔ X ✔ ✔ X (Lam & Habil, 2021a) 

CoachNow  Sport performances English Multi X ✔ ✔ ✔ ✔ (Laughlin et al., 2019) 

Dartfish  Sport performances English Multi X ✔ ✔ ✔ ✔ (Abdelrasoul et al., 2015; Andrews & 

Bressan, 2018; Barris & Button, 2008; 

Bobo et al., 2012; Chiappedi et al., 

2012); (Earp et al., 2016; Hands et al., 
2009; Judge et al., 2008; Liebermann 

et al., 2002; Maykut et al., 2015; Myer 

et al., 2012; Ong et al., 2015; Post et 
al., 2016; Rucci & Tomporowski, 

2010; Schärer et al., 2021; Ste-Marie et 

al., 2016; Ste-Marie et al., 2012; 

Walker et al., 2020) 

ELAN  Linguistic annotations English Single  ✔ ✔ X ✔ X (Shrestha et al., 2023) 

FEVA  Computer and social 

sciences  

English Multi ✔ ✔ ✔ ✔ ✔ (Shrestha et al., 2023) 

Go-React  Education, skills-based 

learning 

English Single   X ✔ X ✔ X (Ardley & Hallare, 2020; Ardley & 

Johnson, 2019; Evi-Colombo et al., 
2020; Lam & Habil, 2021a; Schulz & 

Gaudreault, 2023) 

Hudl 

Sportscode 

Sport performances English Multi X ✔ ✔ ✔ ✔ (Beseler et al., 2024; Peeters et al., 
2019) 

Kinovea  Sport performances English Multi ✔ ✔ ✔ ✔ ✔ (Amri-Dardari et al., 2022; Amri-

Dardari et al., 2020; Cabarkapa et al., 
2021; Carzoli et al., 2022; Dadashi et 
al., 2013; Gonzalvo et al., 2017; Ishac 
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& Eager, 2021; Puklavec et al., 2021; 

Raiola et al., 2013; Souissi et al., 2023; 

Souissi et al., 2021; Tayech et al., 
2022; Yang et al., 2022) 

LINCE 

PLUS  

Sport performances English 

Spanish 

Multi ✔ ✔ ✔ ✔ ✔ (Prieto-Lage et al., 2020; Soto et al., 
2019; Soto-Fernández et al., 2021) 

Observer 

XT   

Research: behavioral English Multi X ✔ ✔ ✔ ✔ (Dove & Astell, 2019) 

Reclipped  Individual or team note 

taking; research; analysis 

and feedback  

English Single  X ✔ X ✔ X Google Search 

Silicon-

COACH 

Sport performances; sports 

retail; education; clinical 

practice 

English Multi  X ✔ ✔ ✔ ✔ (Lago-Fuentes et al., 2018; 

Liebermann et al., 2002; McDonald et 
al., 2011; Shultz et al., 2013) 

Spark 

Motion Pro  

Sport performances; 

medical practitioners 

English Multi  X ✔ ✔ ✔ ✔ (Laughlin et al., 2019) 

Utilius 

Fairplay 5  

Sport performances German 

English 

Multi X ✔ ✔ ✔ ✔ (Barris & Button, 2008) 

VIA  Academia; commercial  

 

English Single  ✔ ✔ ✔ ✔ X (Shrestha et al., 2023) 

VIAN  Film analysis English Single  ✔ X ✔ ✔ X (Shrestha et al., 2023) 

* ✔ = yes; X = no 
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Table 2. Features of eligible VAT for PNS based on information from the VAT website and articles. 

VAT Cost* Short Keys* 
Live 

annotation* 
Speed changing* Collaboration* Data management* App* Support* Output 

Extra 

PubMed 

Catapult  ✔  ? ✔ ? ✔ ✔ ✔ ✔ Custom workbook views with 

preset filters; 2D pitch and 

graphs 

0 

CoachNow  ✔  ✔ X ✔ ✔ ✔ ✔ ✔ Annotated video with 

possibility to attach 

spreadsheets, documents, 

notes and comments 

0 

Dartfish  ✔  ✔ ✔ ✔ ✔ ✔ ✔ ✔ Video with written annotations 

and coded segments; export as 

CSV, image, video, and report 

75 

FEVA  X ✔ X ✔ X ✔ X  X  Export as video, image, and 

closed caption 

0 

Hudl Sportscode  ✔  ✔ ✔ ✔ ✔ ✔ ✔ ✔ Annotated clips; statistical 

breakdowns; visualized 

performance data; tailored 

detailed reports 

2 

Kinovea X ✔ X ✔ X  ✔ X  ✔ Export as video, images, and 

CSV  

110 

LINCE PLUS  X ✔ ✔ ✔ ✔ ✔ ✔ ✔ Interactive charts; exports to 

data analysis software 

programs   

3 

Observer XT  ✔  ✔ ✔ ✔ ✔ ✔ X ✔ Export as reports, graphs, and 

charts, and CSV 

38 

SiliconCOACH  ✔  ✔ ✔ ✔ ✔ ✔ X ✔ Export as video and to Excel 

 

4 

Spark Motion Pro  ✔  ✔ X ✔ X ✔ ✔ ✔ Export as video, snapshot, and 

notes  

1 

Utilius Fairplay 5  ✔ ✔ ✔ ✔ X ? X  ✔ Export scenes 0 

* ✔ = yes; X = no; ? = not specified 
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3.3.1. How will educators annotate and analyze their videos? 

Observers can annotate and analyze videos using isochronic, spatial and structured methods 

(Rolf et al., 2014), which is supported by the 11 VATs. Key features include frame-by-frame 

analysis, split-screen playback, and comparison of student videos with expert demonstrations, 

facilitating visual feedback and imitation-based learning (White et al., 2019). Additional 

features such as simultaneous footage, slow-motion, zoom, and frame-by-frame review enhance 

analysis. Observer XT (Post et al., 2016) and SiliconCOACH (Carzoli et al., 2022; Gabin et 

al., 2012; Zimmerman et al., 2009) offer these features, while LINCE PLUS provides multi-

video observation, device compatibility and adjustable playback speed (Soto et al., 2019; Soto-

Fernández et al., 2021). Video annotation is time-consuming, as highlighted by White et al. 

(2019), who reported that coding one hour of surgical footage using Observer XT took three to 

five hours. This may be due to relying on mouse-based menu options. FEVA (Shrestha et al., 

2023) and LINCE PLUS (Soto et al., 2019; Soto-Fernández et al., 2021) offer keyboard 

shortcuts, speed controls, and real-time labelling, improving efficiency. While most VATs 

support these features, it is unclear if Catapult does (Laughlin et al., 2019). Live processing, as 

available in the tools such as Observer XT (Zimmerman et al., 2009) and LINCE PLUS (Soto 

et al., 2019; Soto-Fernández et al., 2021), could expedite annotation, although VATs such as 

Kinovea require post-processing (Carzoli et al., 2022). 

3.3.2. Will educators collaborate on their analyses? 

Any VAT will suffice for single observer annotation. However, seven VATs support multiple 

observers, including Dartfish (Maykut et al., 2015; Rucci & Tomporowski, 2010), LINCE 

PLUS (Gabin et al., 2012), Observer XT (Oliveira et al., 2013) and SiliconCOACH (Shultz et 

al., 2013), which allow reliability calculations between observers. LINCE PLUS also supports 

collaborative work via mobile devices using QR codes (Soto et al., 2019; Soto-Fernández et 

al., 2021). Mobile VATs offer immediate feedback and quick video creation, with apps 

available for both Apple and Android, designed to operate seamlessly across various platforms. 

For example, Dartfish Express mirrors Dartfish, and Hudl Technique mirrors Hudl Sportscode 

(Laughlin et al., 2019). Mobile apps of Catapult, CoachNow, LINCE PLUS, and Spark Motion 

Pro also enhance versatility. Clear instructions on recording techniques, such as camera 

positioning and distance, are crucial for accurate observation and measurement (Ong et al., 

2015; Rucci & Tomporowski, 2010). 

3.3.3. How much does it cost? 

Detailed pricing information for most VATs is not publicly available. However, differences in 

access models can be identified. FEVA, Kinovea and LINCE PLUS are free of charge, open-

source VATs (LINCE PLUS, 2025; Shrestha et al., 2023). In contrast, CoachNow, Dartfish, 

SiliconCOACH and Spark Motion Pro require either a one-time purchase or a subscription plan, 

depending on additional features (CoachNow, n.d.; Dartfish, 2025; Siliconcoach, n.d.; 

SparkMotion, 2025). Pricing information for Catapult, Hudl Sportscode and Observer XT is 

not disclosed online (Catapult, n.d.; Hudl, 2007-2025; Noldus, 2025). While exact costs are 

difficult to determine, the accessibility and licensing model (free versus paid) can be considered 

a key factor in tool selection. 

3.3.4. Who should upload the videos? 

Responsibility for uploading videos varies, depending on the VAT and the educational context. 

In some platforms, such as CoachNow and Dartfish, students can upload their own recordings. 

In other cases, observers are responsible for recording and uploading performance footage, 

especially when institutional or privacy protocols limit student access. The ability to distribute 

software to students or export video analysis is advantageous. A digital drop box system allows 

fast and secure sharing of student footage with the observer (Hands et al., 2009). Exporting data 

in a universal format such as .csv is valuable, as seen in LINCE PLUS, CoachNow, Dartfish, 
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Kinovea, Observer XT and SiliconCOACH (CoachNow, n.d.; Dartfish, 2025; Gabin et al., 

2012; Kinovea, n.d.; LINCE PLUS, 2025; Noldus, 2025; Siliconcoach, n.d.). 

3.3.5. How secure are videos and reflections from unwanted viewing? 

Data management is crucial for storing student IDs, observer names, and other key details to 

analyze large groups. All VATs provide this functionality; it cannot be specified for Utilius 

Fairplay 5 (CCC Software, 2025). LINCE PLUS also allows for storing essential 

characteristics, thus streamlining observational research (Gabin et al., 2012). 

3.3.6. Is the tool easy for educators to learn and use? 

Most VATs offer tutorials via YouTube or third-party creators, except FEVA, which has a demo 

and white paper on its website. Paid VATs provide comprehensive support through their 

websites, such as expert training sessions for CoachNow, Catapult and Spark Motion Pro. 

Observer XT includes customer support and tutorials via a MyNoldus account (Noldus, 2025), 

while Dartfish and Hudl Sportscode offer academy webinars (Dartfish, 2025; Hudl, n.d.). 

Kinovea provides multilingual tutorials and an active help forum, praised for ease of use and 

portability (Puig-Diví et al., 2019). Utilius Fairplay 5 has a blog, a white paper, and a video 

analysis guide (CCC Software, 2025). 

3.4. Review Findings 

The customizability of a VAT is a key consideration in nursing education, where tools must be 

adaptable to discipline-specific psychomotor skills. Among the 11 selected VATs, four stand 

out in this regard. LINCE PLUS is open-source, highly adaptable, and supports fixed, mixed, 

and variable criteria coding (Gabin et al., 2012; Prieto-Lage et al., 2020; Soto-Fernández et al., 

2021). It accommodates direct observation, video analysis, and vocal feedback functionalities 

(Soto et al., 2019; Soto-Fernández et al., 2021). Kinovea, also open-source, offers features such 

as split-screen viewing and various annotation tools. It has been primarily used in research 

settings to measure parameters such as time, position, distance, angles, and both linear and 

angular kinematics (Kinovea, n.d.). While it supports a range of analytical functions, its 

customization options, such as the creation of new codes or commands, are currently more 

limited compared to some other tools. Dartfish provides advanced performance analysis options 

and supports the creation of media books that combine videos, images, annotations, and 

comments. It offers a high degree of customizability, although it requires a commercial license 

(Dartfish, 2025; Hands et al., 2009). Observer XT is a comprehensive tool for behavioral 

research, allowing detailed coding and statistical analysis. It also supports integration with 

media and external data modules, although these modules may require additional clarification 

regarding price and setup (Dove & Astell, 2019; Noldus, 2025). 

4. DISCUSSION and CONCLUSION 

This scoping review examines VATs for annotating psychomotor performances (RQ1) and 

customizing PNS annotations in nursing education (RQ2). The literature search identified 528 

records, leading to 86 reports describing 93 tools. Ultimately, 48 peer-reviewed articles describe 

18 VATs eligible for data extraction. Factors considered include language, open-source 

availability, footage, and annotation type. Mandatory features, such as multi-video angles for 

simultaneous analysis and isochronic, spatial, and structured annotation, led to the exclusion of 

seven additional VATs during the second screening. In the final phase, the strengths and 

weaknesses of 11 selected VATs were described, with four tools standing out for their 

customizability to nursing education. 

To contextualize the findings, some observations should be mentioned. First, while 93 tools 

were initially eligible for extraction, 45 were no longer available, highlighting the rapidly 

evolving nature of technology in this field. Second, limited information was obtained from 

selected articles, as most authors only mentioned VATs in the method section without 
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discussing their advantages or disadvantages. Primary sources of information were VATs' 

websites and review articles. While the initial search strings addressed RQ1, an additional 

PubMed search using VAT names yielded 10 relevant studies discussing the strengths and 

weaknesses to address RQ2. Last, despite conducting the scoping review across 11 databases 

and a Google search, the information obtained was insufficient for a comprehensive 

understanding of VATs’ applicability for providing feedback on PNS. This was particularly 

evident for non-open-source VATs, which required payment to download and test. For VATs 

such as Catapult, discovered via Google search, only limited website-provided information was 

available. 

These findings highlight a mismatch between the availability of VATs and their applicability 

to the nursing education context. While many tools exist, few meet the criteria needed to support 

feedback on PNS performance. This underscores the need for tool selection to be guided not 

merely by availability or popularity, but by pedagogical fit, particularly the ability to deliver 

isochronic, spatial, and structured feedback. For lecturers, selecting a VAT that aligns with 

these feedback types supports student learning effectively. The review also reveals a significant 

gap in the literature, the lack of peer-reviewed evaluations of VATs in nursing education. Most 

studies did not address usability, educational impact, or implementation feasibility, which 

points to the need for further empirical research. In addition, the frequent discontinuation of 

tools suggests that institutions may benefit from investing in open-source or customizable 

platforms to ensure long-term access and adaptability. 

This review provides insights into VATs in international literature and identifies those that can 

be customized for feedback to nursing students on their PNS performance. Based on our 

scoping review, the open-source VATs LINCE PLUS and Kinovea, and paid VATs Dartfish 

and Observer XT meet all required criteria, offering multi-video annotation, various annotation 

types and adaptability for PNS assessment. They stand out for their flexibility, versatility, and 

collaborative and data management options. This scoping review not only maps the current 

VAT landscape but also serves as a springboard for the development of a tailored VAT for 

feedback on PNS. By identifying critical functional requirements and existing gaps, this review 

can inform the design of a next-generation VAT that integrates the strengths of existing tools 

while addressing the specific pedagogical and practical needs of nursing education. Such a tool 

could enhance student learning outcomes and offer a time-efficient, user-friendly solution for 

educators in higher education. 

As an initial mapping of this field, this review also highlights the need for further empirical 

research to evaluate how specific VAT features impact feedback quality, learning effectiveness, 

and implementation feasibility in nursing curricul. 
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APPENDIX 

Appendix I: Inclusion and exclusion criteria. 

 Description Inclusion criteria Exclusion criteria 

Participants  Participants in included 

studies receive feedback on 

their execution of 

psychomotor performance. 

 

 focus on psychomotor 

learning domain  

 persons executing a 
movement-oriented 

performance  

 focus on cognitive and 

affective learning 

domain, such as 
feedback on 

communication skills or 

knowledge 

 persons executing other 
than movement-

oriented performances   

Concept   Studies that explore features 
of VATs capable of 

generating isochronic, 

spatial, and structured 

annotations on videos of 

psychomotor performances. 

  

Information on availability, 

accessibility, financial 

feasibility, and 
customizability of these tools 

will also be collected. 

VAT  

 makes annotations on 

videos of movement-

orientated performances  

 is available   

 is accessible   

 is customizable   

       VAT  

 has focus on cognitive 
and affective learning 

domain  

 for machine learning 

algorithm or automated 

image annotation  

 for real-time video 
analytics, such as 

wearable sensors, or 

trackers  

 for measurements on 
medical images such as 

MRI   

 is no longer available   

 is not customizable  

Context   Studies that apply VATs in 
contexts transferable to 

health professional education 

will be included.  

 

Given that PNS involve 

physical, movement-oriented 
performances, and 

considering the extensive use 

of VAT in sports sciences, a 
broader scope on VATs 

applications will be adopted 

for inspiration. 

 

Focusing initially on the 

psychomotor aspects of a 
new PNS is a powerful 

learning strategy, fostering 

students' progression from 
novice to expert. Video 

footage, paired with concrete 

feedback on a context-free 

PNS, will enhance and 

Use of a VAT in health 
professional education to 

provide feedback to 

enhance performance of 

PNS in students in their 

novice learning phase. 

 

 feedback on 
performances related to 

cognitive or attitude 

learning domain   

 feedback related to 

simulation-based skills 

or critical reasoning  
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accelerate students' mastery 

of task performances. 

Type of 

sources  

Primary research and 
additionally, systematic 

reviews, meta-analyses, text 

and opinion papers, 
guidelines, and conference 

proceedings will be 

considered for inclusion.  

 

Articles must be available in 

full text and published in 
Dutch, English, French, or 

German. No restrictions on 

the publication date will be 

applied. 

 information in Dutch, 

English, French and 

German   

 primary research studies  

 systematic reviews  

 meta-analyses  

 text and opinion papers  

 guidelines   

 conference proceedings  

 information in language 
other than Dutch, 

English, French and 

German   

 no full text available  

 abstract conferences   
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Appendix II: Search Strings and hits. 

Database  String   
Hits (dated 

5/2/2024) 

PubMed  #1: (("Videotape Recording"[Mesh] OR "video annotat*"[tiab] OR 

"annotated video"[tiab:~2] OR "annotation video"[tiab:~2] OR 

"annotated videos"[tiab:~2] OR "annotation videos"[tiab:~2] OR 

"annotations video"[tiab:~2] OR "annotations videos"[tiab:~2] OR 
"video analys*"[tiab]) AND ("Knowledge of Results, 

Psychological"[Mesh] OR "Formative Feedback"[Mesh] OR "Peer 

Review"[Mesh] OR ("Learning"[Mesh:NoExp] AND 
"2010:2015"[mhda]) OR feedback[tiab])) AND ("Psychomotor 

Performance"[Mesh] OR "Athletic Performance"[Mesh] OR 

"Physical Functional Performance"[Mesh] OR "Psychomotor 
Performance"[tiab] OR "Athletic Performance"[tiab] OR "motor 

performance"[tiab] OR "psychomotor coordination"[tiab] OR "motor 

coordination"[tiab] OR "physical performance"[tiab] OR "motor 

skill*"[tiab] OR "task performance"[tiab])  

46 

#2: ((("Videotape Recording"[Mesh] OR "video annotat*"[tiab] OR 

"annotated video"[tiab:~2] OR "annotation video"[tiab:~2] OR 

"annotated videos"[tiab:~2] OR "annotation videos"[tiab:~2] OR 
"annotations video"[tiab:~2] OR "annotations videos"[tiab:~2] OR 

"video analys*"[tiab]) AND ("Knowledge of Results, 

Psychological"[Mesh] OR "Formative Feedback"[Mesh] OR "Peer 

Review"[Mesh] OR ("Learning"[Mesh:NoExp] AND 
"2010:2015"[mhda]) OR “feedback”[tiab])) OR ("video 

feedback"[tiab])) AND ("Psychomotor Performance"[Mesh] OR 

"Athletic Performance"[Mesh] OR "Physical Functional 
Performance"[Mesh] OR "Psychomotor Performance"[tiab] OR 

"Athletic Performance"[tiab] OR "motor performance"[tiab] OR 

"psychomotor coordination"[tiab] OR "motor coordination"[tiab] OR 

"physical performance"[tiab] OR "motor skill*"[tiab] OR "task 
performance"[tiab])  

87 

#3 (("Videotape Recording"[Mesh] OR "video annotat*"[tiab] OR 

"annotated video"[tiab:~2] OR "annotation video"[tiab:~2] OR 
"annotated videos"[tiab:~2] OR "annotation videos"[tiab:~2] OR 

"annotations video"[tiab:~2] OR "annotations videos"[tiab:~2] OR 

"video analys*"[tiab]) AND ("Knowledge of Results, 

Psychological"[Mesh] OR "Formative Feedback"[Mesh] OR 
“Formative Feedback” [tiab] OR "Peer Review"[Mesh] OR “Peer 

Review”[tiab] OR ("Learning"[Mesh:NoExp] AND 

"2010:2015"[mhda]) OR “feedback”[tiab] OR "Self Efficacy"[Mesh] 
OR "Self Efficacy"[tiab])) AND ("Psychomotor Performance"[Mesh] 

OR "Athletic Performance"[Mesh] OR "Physical Functional 

Performance"[Mesh] OR "Psychomotor Performance"[tiab] OR 
"Athletic Performance"[tiab] OR "motor performance"[tiab] OR 

"psychomotor coordination"[tiab] OR "motor coordination"[tiab] OR 

"physical performance"[tiab] OR "motor skill*"[tiab] OR "task 

performance"[tiab])  

51 

Web of Science  #1 (("video annotation" OR "video annotation software" OR "video 

annotation*" OR "video analysis*") AND ("feedback" OR "learning" 

OR "training" OR "professional development" OR "video assisted 
learning" OR "coaching") AND ("Psychomotor Performance" OR 

"psychomotor skill" OR "motor skill" OR "nursing skill" OR "sport 

performance"))  

22 

#2 ((ALL=("performance")) OR ALL=("motor skill")) AND 
ALL=("video annotat*") 

224 
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CINAHL  #1 TX "skill performance" AND TX "video feedback"  5 

#2 TX “video analysis” AND TX feedback AND TX performance  62 

Scopus  #1 TITLE-ABS-KEY ("skill performance") AND TITLE-ABS-KEY 
("video feedback")  

8 

#2 TITLE-ABS-KEY ("video annotation") AND TITLE-ABS-KEY 

("performance") AND TITLE-ABS-KEY ("feedback")  
20 

EuropePMC  #1 "skill performance" AND "video feedback"  43 

#2 "video analysis software" AND feedback AND performance  102 

CENTRAL via  
Cochrane 

Library 

#1 "skill performance" AND "video feedback"  1 

#2 "video annotation" AND "performance" AND "feedback"  
1 

ERIC  #1 "Video Technology" AND "psychomotor skill" AND "Feedback 

(Response)"  
16 

#2 "Video Technology" AND "psychomotor skill" AND Coaching 

(Performance)  
4 

FiS Bildung  #1 ( ( ( ( ( ( ( (Subject: "VIDEO ANALYSIS SOFTWARE") or 

(Subject: "VIDEO ANNOTATION TOOLS") ) or (Subject: "VIDEO 
ANALYSIS") ) or (Subject: "VIDEO ANNOTATION") ) and 

(Subject: "SKILL ACQUISITION") ) or (Subject: "SKILL 

TRAINING") ) or (Subject: "SKILL DEVELOPMENT") ) and 
(Subject: FEEDBACK) ) or (Subject: "FEED FORWARD")  

229 

SportDiscus  #1 TX "skill performance" AND TX "video feedback"   4 

#2 TX “video analysis” AND TX feedback AND TX performance   24 

IEEE  #1 ("Full Text & Metadata":"skill performance") AND ("Full Text & 

Metadata":"video feedback")  
6 

#2 ("Full Text & Metadata":"video analysis") AND ("Full Text & 

Metadata":feedback) AND ("Full Text & Metadata":"skill 
performance")  

4 

ACM digital 

library  

#1 [All: "skill performance"] AND [All: "video feedback"]  2 

#2 [All: "video analysis"] AND [All: "feedback"] AND [All: "motor 
skill"]  

38 

 
 


