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Summary 

Objectives: The EU project D-CREDO (Digital Health Technologies-augmented Clinical Reasoning 

Education) aims to enhance the skills of health professions students and faculty in using digital 

health tools. We plan to develop high-quality learning units (LUs) alongside virtual patients (VPs) 

that will prepare students for the responsible use of digital tools in clinical reasoning (CR). The 

main objective of developing an evaluation toolset is to establish a means of assessing the quality 

and impact of the developed LUs.  

Approach: A structured collaborative approach was adopted to facilitate the development of the 

evaluation toolset. In order to ensure diverse contributions and consensus, the working group 

comprised representatives from each of the D-CREDO partner institutions. Five major activities 

were identified: the development of a quality checklist for the project deliverables; the selection of 

a set of assessment methods and tools aligned with the learning objectives (LOs); the development 

of quality checklists for the project LUs and VPs; the development of tools for evaluating the 

learning experience; and the selection of learning analytics tools to monitor the quality of LUs 

developed in the D-CREDO project. The process involved, wherever possible, collecting existing 

evaluation methods and tools from the literature and previous CR research and education projects, 

and adapting them to the project's specific objectives. The process was guided by regular 

collaborative discussions and iterative feedback within the working group and consortium, with 

subsequent refinement of the evaluation tools to ensure consensus and alignment with the 

project's goals. 

Results: A comprehensive evaluation toolset has been developed, including the following:  

●​ Quality checklist for project deliverables (25 criteria);  

●​ Quality checklist for monitoring LU development (8 criteria); 

●​ Quality checklist for the formal review of LUs (31 criteria)  

●​ Quality checklists for didactic (40 criteria) and content (11 criteria) review of the VPs;  

●​ Set of assessment methods and tools to measure the expected learning outcomes; 

●​ Satisfaction questionnaires for learners (14 questions) and instructors (26 questions);  

●​ A list of selected learning analytics metrics available in the project’s learning management 

systems Moodle and CASUS. 

Conclusion: The evaluation toolset presented in this deliverable will serve as a framework for the 

upcoming activities in two project work packages: WP3 (Development of the student and educator 

LUs) and WP4 (Pilot study planning and evaluation).   
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1​ Introduction 

The aim of this deliverable is to present a set of evaluation tools to ensure the quality of the project's 

outputs by monitoring the development process of the LUs and VPs and measuring the expected 

educational outcomes and learner satisfaction. Our plans include adopting or developing assessment 

methods and tools that are aligned with the LOs, as well as quality checklists for the project's LUs and VPs. 

We also intend to create evaluation surveys that measure learner and educator experience, satisfaction and 

the perceived impact on learning outcomes. Additionally, we will select learning analytics metrics that 

contribute to quality improvement by monitoring indicators of learning engagement and clinical reasoning 

success in the LUs and VPs hosted by the project's technical infrastructure. Wherever possible, the 

development process will involve collecting existing evaluation methods and tools from literature and 

previous clinical reasoning research and education projects, adapting them to the project's specific 

objectives. Regular collaborative discussions and iterative feedback within the working groups and 

consortium will guide the process, with subsequent refinement of the evaluation toolset to ensure 

consensus and alignment with the project's goals. 

This deliverable builds upon the work carried out in WP2 (D2.1. Literature Review Report; D2.2 Learning 

Objectives Report and D2.3 White Paper) and WP4 (D4.1 Report on Targeted Needs Assessment), as well as 

the outcomes of the EU-funded projects iCoViP (https://icovip.eu/) and DID-ACT (https://did-act.eu/). 

2​ Quality criteria 

The D-CREDO consortium decided to guide the development of the evaluation toolset based on following 

quality criteria: 

The quantitative indicators: 

●​ a satisfaction questionnaire for students 

●​ a satisfaction tool for educators  

The qualitative indicators: 

●​ recommended assessment methods for each LO 

●​ constructive alignment of LOs and assessment methods 

●​ quality monitoring strategy for content of LUs and VPs 

●​ selection of the evaluation tools informed by the D-CREDO evaluation framework ​
(as set out in the White Paper) 

●​ selection of digital learning activity monitoring metrics 

●​ implementation of the evaluation tools in a digital system 

●​ final evaluation tool report 
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3​ Quality checklist for deliverables 

This checklist is to be used for the final review of all public deliverables of D-CREDO. Authors are asked to 

use this checklist when writing their deliverable, submitting it to the project partner leads for formal review 

no later than two weeks before the official deadline.  

Checklist 

1.​ The name of the file should include D-CREDO along with the Deliverable number and short title (e.g. 

D2.1-D-CREDO-Rapid-literature-review.pdf).  

2.​ The title page strictly follows the D-CREDO Deliverables template. It includes the full names and 

affiliations of all authors, correct delivery date, status changed to "Final" and displays the EU disclaimer.   

3.​ The D-CREDO and EU logos are placed in the header at the top of every page.   

4.​ The second page contains the document revision table, which tracks the development and quality 

management of the Deliverable, including details on the final review.   

5.​ The third page presents a structured summary designed to be clear and understandable for readers 

outside the D-CREDO consortium. The summary is written in a concise, accessible style suitable for 

social media postings, avoiding abbreviations and emphasizing the relevance of the results. The 

summary is structured (Objectives, Approach, Results, Conclusion) 

6.​ The fourth page features an up-to-date table of contents (TOC) structured to help readers navigate the 

Deliverable. The TOC avoids unnecessary abbreviations or overly specific terms, maintains a 

professional and well-organized layout, and ensures each chapter includes at least two subchapters. 

Appendices are listed with clear names.   

7.​ Starting from the introduction, each page is numbered, beginning with "1."   

8.​ All chapter and subchapter titles use Word’s “chapter” formatting and are automatically numbered.   

9.​ All cross-referencing to chapter and subchapters are properly linked using Word’s cross-referencing 

feature. 

10.​Font type and size are used consistently using the “standard” format style of Word.  

11.​Text alignment is consistent throughout the Deliverables.  

12.​All bullet points and numbered lists are formatted consistently throughout the Deliverables.   

13.​Figures are consecutively numbered and include clear, informative titles below the Figure. Numbering is 

applied using Word’s automatic "Insert Figure" feature. Figures are referenced in the text using 

automatic cross-referencing to ensure consistency. They are large enough to be legible.   

14.​Tables are consecutively numbered with clear, informative titles above the Table. Word’s automatic 

"Insert Table" feature is used for numbering, and tables are referenced in the text using automatic 

cross-referencing for consistency.   
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15.​Paragraphs are spaced (e.g., 3 pt) to enhance readability. This spacing is applied consistently throughout 

the Deliverable.   

16.​All external links (URLs) in the document are checked for correctness and properly linked using Word’s 

cross-linking feature.  

17.​ If references are included, they follow a clear and consistent citation style (e.g., APA or Harvard) in both 

in-text citations and the reference list.   

18.​Bold text may be used for emphasis but should be applied sparingly.   

19.​The text has been checked for spelling and grammar errors. Automatic correction should remain 

enabled.   

20.​The qualitative and quantitative performance indicators should be checked against the D-CREDO project 

proposal. The Deliverable should discuss the extent to which these KPIs have been achieved, providing 

relevant data and explanations where necessary. 

21.​All annexes are clearly labelled and referenced in the main text. 

22.​ If numerous abbreviations are used, a list of abbreviations (e.g., placed before the introduction) can aid 

readability. Abbreviations and full terms must be used consistently throughout the Deliverable.   

23.​All comments in the document and all track modes should be removed before exporting the document 

to PDF.  

24.​The final PDF version of the Deliverable should be sent to Instruct for upload on the project website. 

Additionally, it must be archived on Google Drive for internal documentation and future reference. 

25.​The Deliverable lead prepares a short summary of the Deliverable for a blog post and LinkedIn release 

and sends it to UMIT within two weeks after the Deliverable is completed. 
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4​ Assessment methods and tools 

Following Kern's six-step curriculum development approach, we created a comprehensive set of 26 learning 

objectives - 19 for student LUs and 7 for educator LUs (see D2.2 Learning objectives report), that integrate 

digital health tools into clinical reasoning education for both students and teachers. The LOs are categorised 

systematically according to Bloom's Taxonomy level, target audience, relevance across the health 

professions, applicable categories of the D-CREDO digital health tools, and alignment with the DID-ACT 

clinical reasoning themes. The LOs serve as a foundation for the design of individual LUs in WP3 and guide 

planning for their evaluation and quality assurance in WP4.  

In the project white paper, 'Teaching Clinical Reasoning Enhanced by Digital Tools' (D2.3 White paper), we 

present a conceptual and methodological framework to support the integration of digital technologies into 

the teaching and assessment of CR. Our aim is to provide health professions educators with an 

evidence-based approach to bridging the gap between traditional CR training and the digitally enhanced 

environment of contemporary healthcare. Drawing on key learning theories such as cognitive load theory, 

experiential learning, distributed cognition and reflective practice, this framework promotes instructional 

strategies such as blended learning, technology-enhanced learning and case-based learning. Our 

pedagogical approach emphasizes interactive, evidence-based methods that foster engagement, stimulate 

prior knowledge, enable new knowledge application, and enhance the transfer and retention of clinical 

reasoning skills in a digitally mediated environment.  

The white paper provides targeted guidance on LU design, applying the principle of constructive alignment 

to ensure coherence between intended outcomes, instructional methods, and assessment strategies. 

Within WP4, this alignment enables the selection of assessment formats that accurately measure learner 

achievement, encourage meaningful engagement and promote the responsible and effective use of digital 

health tools in clinical reasoning. 

In light of the inherent complexity of CR and the evolving concept of digitally augmented CR, our objective 

was to develop a catalogue of assessment methods and tools that accurately reflect the intended learning 

outcomes.  

CR assessment methods 

The selection and alignment of assessment methods with specific learning objectives was driven by the 

programmatic assessment strategy, which supports the implementation of assessment-for-learning and 

assessment-as-learning practices. Assessment-as-learning is defined as a situation in which learning and 

assessment are intertwined to encourage self-regulated learning behaviour (Swan Sein et al., 2021). 

Examples include self-assessment, portfolios, reflection exercises, and peer assessment. Assessment-for 

-learning (formative assessment) emphasises feedback and reflection to guide and monitor student 

progress and inform instruction (Biggs & Tang, 2007, Ruczynski, 2024). It includes discussion-based, 

observation-based and peer- and self-assessments, as well as written and product-based assessments. 

Performance-based assessments include scenario-based exercises, role plays, practical presentations or 

demonstrations (e.g. effective use of a tool or software), and portfolio creation. 
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We analysed the catalogue of clinical reasoning assessment methods (Daniel et al., 2019) and selected 

relevant methods from three categories: non-workplace-based assessments (e.g. multiple-choice questions, 

extended matching questions, key feature examinations and script concordance tests); assessments in 

simulated clinical environments (e.g. technology-enhanced simulation); and workplace-based assessments 

(e.g. direct observations, oral presentations and written notes). In addition to conventional CR assessments, 

we examined innovative digital and AI-powered assessment tools to explore their potential for providing 

immediate, automated feedback and supporting dynamic, learner-centred evaluation strategies (Owan et 

al., 2023, Saputra et al., 2023). 

A VP is an effective and well-established interactive learning tool that enables students to practise CR in a 

safe and controlled environment which mimics real patient encounters (Kotwal et al., 2021, Plackett et al., 

2021). In the context of D-CREDO, integrating VPs into LUs offers a variety of possibilities. A key advantage 

of VPs is that they can be integrated with the digital health technologies of interest, such as electronic 

health records (EHRs), clinical decision support systems (CDSSs) and AI-generated content, in order to create 

an authentic digital environment for learning and practising CR enhanced with digital tools. Furthermore, 

the implementation of the automated feedback mechanisms into VPs can strongly reinforce learning 

effectively by prompting reflection and guiding refinement and improvement (García-Torres et al., 2024, Jay 

et al., 2025).  

We plan to design VPs (extending from the iCoViP collection) combined with CR concept maps, in which 

findings, tests, differential diagnoses and treatment options can be documented and connected to each 

other (Hege et al., 2017). According to Mayer et al. (2025), combining concept map activities with VPs can 

reinforce their educational effect on CR outcomes. Therefore, VPs combined with concept maps could serve 

as an engaging learning activity and a formative assessment method, providing tailored feedback on CR 

processes and encouraging reflective thinking during and after the case. Meanwhile, case reports could be 

used for peer review and debriefing. 

CR assessment tools 

Validated CR assessment tools (see Table 1) provide structured, ready-to-use instruments (e.g. 

questionnaires, rubrics and checklists) that are often psychometrically tested and designed to reliably 

measure CR or its components (Covin et al., 2020; Ilgen et al., 2012; Thammasitboon et al., 2018). Unlike 

more general assessment methods such as multiple-choice questions (MCQs), script concordance tests 

(SCTs) or VPs, these tools are specific instruments that can be implemented 'off-the-shelf' with established 

scoring guidelines. Integrating these validated tools into LUs enables alignment with programmatic 

assessment strategy, ensuring consistent and reliable measurement across LOs and contexts, as well as 

facilitating longitudinal progress tracking, allowing for both feedback and reflection (Goldszmidt et al., 2013; 

Lasater,  2007; Peterson et al., 2022). 
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Table 1. Overview of validated CR assessment tools 

Tool Purpose Format 
Target 
group 

Reference 

REACT 
Rapid Evaluation 
Assessment of Clinical 
Reasoning Tool 

To measure five dimensions 
of CR process: data 
collection, interpretation, 
management, 
communication and 
reflection during urgent 
patient care 

3-level rubric (5 
dimensions) 

Medical 
students, 
residents 

Peterson et al., 
2022  

IDEA 
Interpretive summary, 
Differential diagnosis, 
Explanation of 
reasoning, Alternatives 

To rate students’ reporting, 
diagnostic reasoning, and 
decision-making skills 
based on new patient 
admission notes. 

15-item 
instrument (4 
domains) 
 

Medical 
students 

Baker et al., 
2015 

ART 
Assessment of 
Reasoning Tool 

To assess five domains of 
reasoning: hypothesis- 
directed data gathering, 
articulation of a problem 
representation, formulation 
of a prioritized differential 
diagnosis,  diagnostic testing 
aligned with high-value care 
principles and metacognition 

3-point scale (5 
domains) 

Medical 
students, 
residents 

Thammasitboon 
et al., 2018 

DTI 
Diagnostic Thinking 
Inventory 

To measure two aspects of 
diagnostic thinking: the 
degree of flexibility in 
thinking and the degree of 
knowledge structure in 
memory. 

41-item 
self-report 
questionnaire 

Medical 
students, 
clinicians 

Bordage et al., 
1990 
 
  

LCJR 
Lasater Clinical 
Judgment Rubric 

To assess clinical judgment 
and decision-making based 
on four phases of Tanner’s 
(2006) Clinical Judgment 
Model - noticing, 
interpreting, responding, 
and reflecting. 

4-level rubric 
(11 dimensions 
described in 
four 
developmental 
levels) 

Pre- 
licensure 
nursing 
students 

Lasater,  2007 

CDI 
Clinical Data 
Interpretation test 

To evaluate development of 
CR skills by testing ability to 
interpret clinical data 

72-item 
multiple-choice 
question 
instrument 

Medical 
students 

Williams et al., 
2011 
Covin et al., 
2019 
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SSAR 
Summary Statement 
Assessment Rubric 

To assess summary 
statements as a marker for 
clinical reasoning using a 
five-component rubric that 
includes the following: 
factual accuracy, appropriate 
narrowing of the differential 
diagnosis, transformation of 
information, use of semantic 
qualifiers, and a global 
rating. 

5-component 
rubric  

Medical 
students 

Smith S et al., 
2016   
Covin et al., 
2020 

PNS 
Patient Note Scoring 
rubric 

To measure three 
dimensions: documentation, 
justified differential 
diagnosis (DDX), and workup 

patient note 
scoring rubric 
(3 dimensions) 

Medical 
students 

Park et al., 2013 
Covin et al., 
2020 

CRT 
Clinical Reasoning Task 
checklist 

To assess CR performance in  
four broad categories: 
framing the encounter, 
diagnosis, management, and 
self-reflection. 

24 reasoning 
tasks checklist 

Students, 
residents, 
clinicians 

Goldszmidt et 
al., 2013 
Covin et al., 
2020 

 

Table 2 presents a summary of the assessment methods and tools linked to the D-CREDO LOs. 

Table 2. Assessment methods and tools 

Category / 
digital tool 

Learning objective 
At the end of the course students are 
able to… 

Assessment methods Tools 

General explain the potential benefits of 
digital technologies in clinical 
reasoning and list their strengths and 
limitations 

Group discussion / Debates 
Oral presentation 
Quiz (MCQs, EMQs, SAQs) 
Script Concordance Tests (SCT) 
Written assignment / Essay 
Concept maps 
Case (VP, clinical scenario, AI- 
generated case) 
E-Portfolio 
Observation 
Peer review 
Peer- and self-assessment (checklists, 
sample solutions) 
Reflective assignment (essay / 
structured report) 
Feedback (automated, peer-, tutor-) 

DTI  
CDI  
PNS 
CRT 
SSAR 
ART  
 

discuss the ethical and legal aspects 
of using digital technologies in the 
clinical reasoning process  

evaluate the validity and reliability of 
the output of digital technologies in 
the clinical reasoning process  
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evaluate the use of digital 
technologies in various clinical 
settings considering factors such as 
timing, workload, workflow, and 
integration in the healthcare team  

ART  
REACT 
CRT 
LCJR 

make and justify clinical decisions 
based on data from digital 
technologies 

IDEA, ART, 
DTI, CDI 
CRT, PNS 
REACT  

explain the meaning and value of the 
output of digital technologies in an 
understandable manner appropriate 
to the target group 

DTI 
CDI 
SSAR 
PNS 

LLM 
 

apply basic principles of prompt 
engineering to effectively use LLMs 
for their clinical reasoning process  

Practical presentation / demonstration 
(prompt engineering) 
Observation 
Case (VP, clinical scenario, AI- 
generated case) 
Reflective assignment (essay / 
structured report) 
Peer- and self-assessment (prompts, 
prompt-generated outputs) 
Feedback (automated, peer-, tutor-) 

CRT 
ART 
SSAR 
PNS 
DTI 
IDEA 

evaluate potential influences on their 
own clinical reasoning process when 
using LLMs  

Group discussion / Debates 
Reflective assignment (case analysis 
with bias identification tasks; 
comparative reasoning exercises) 
Peer- and self-assessment 
(prompt-generated outputs) 

DTI 
CRT, ART, 
LCJR, IDEA, 
SSAR, PNS  

AI for 
image 
analysis 
 

use the output of the AI-generated 
image analysis to reflect on their own 
diagnostic process, such as making 
the differential diagnoses  

Quiz (MCQs, EMQs, SAQs) 
Case (VP, clinical scenario, AI- 
generated case) 
Reflective assignment (comparative 
reasoning exercises) 

CDI, SSAR 
DTI, PNS 
CRT, ART 

evaluate the impact of AI-generated 
imaging on clinical decision-making 
compared to conventional diagnostic 
methods  

Group discussion / Debates 
Case  
Reflective assignment (comparative 
reasoning exercises) 
Feedback (automated, peer-, tutor-) 

CDI,  
ART, LCJR 
PNS, CRT 
DTI 
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CDSS 
 

use the CDSS effectively and 
responsibly in the clinical reasoning 
process  

Quiz (MCQs, EMQs, SAQs) 
Key feature cases (KFCs) 
Concept maps 
Case  

REACT 
ART, CRT 
CDI, DTI  

EHR 
 
 

analyze and document patient data 
within the EHR and create 
management plans  

Case (VP, clinical scenario, AI- 
generated case) 
Practical presentation / demonstration 
Observation 
Written assignment  
Oral presentation 
Concept maps 
Peer- and self-assessment (checklists, 
sample solutions) 
Feedback (automated, peer-, tutor-) 

PNS, CRT 
IDEA, ART 
SSAR, LCJR 

create management plans 
collaboratively with the healthcare 
team within the EHR  

REACT  
CRT, IDEA, 
PNS, LCJR  

monitor patient outcomes over time 
and adjust their strategies 
accordingly within the EHR  

ART, CRT, 
REACT, 
LCJR 

Telehealth 
 
 

explain when to use telehealth 
methods for consultation and remote 
diagnosis considering different 
contexts  

Group discussion / Debates 
Case (VP, clinical scenario) 
Reflective assignment (essay / 
structured report) 
Feedback (peer-, tutor-) 
 

DTI, ART 
CRT LCJR 
CDI, SSAR, 
PNS 

reflect on how the clinical reasoning 
process differs in a telehealth setting 
compared to in-person clinical 
settings, identifying the unique 
challenges and opportunities posed 
by virtual consultations  

SSAR, LCJR 
DTI, CDI, 
PNS, CRT 

conduct a simulated telehealth visit 
considering the boundaries of 
remote consultation  

Simulation / Role-play (telehealth visit) 
Observation & Debriefing 
Feedback (peer-, tutor-) 
Peer- and self-assessment (checklists) 

REACT, 
LCJR, CRT 
IDEA, PNS    

mHealth 
 
 

integrate mHealth technologies into 
shared decision-making, taking into 
account patient preferences and 
context  

Simulation / Role-play 
Case (VP, clinical scenario, KFCs) 
Group discussion / Debates 
Observation 
Feedback (peer-, tutor-) 

REACT 
ART  
CRT  
LCJR 

describe how mHealth apps and 
wearables can be used in routine 
patient care, for instance continuous 
patient monitoring and timely 
intervention 

Group discussion / Debates 
Case 
Written Assignment  
Oral Presentation 
Concept maps 

CDI 
DTI 
CRT 
SSAR 
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5​ Quality checklists for LUs 

To ensure the pedagogical rigour and instructional coherence of the D-CREDO LUs, we have developed 

quality checklists based on well-established frameworks for course design and evaluation of didactic 

materials. The checklists guide the systematic review of LUs across the following key dimensions: alignment 

with blueprint and learning outcomes; instructional strategies; content quality; learner engagement; and 

assessment design. Drawing on the Quality Matters Higher Education Rubric (Quality Matters, 2023) and the 

OLC Quality Scorecard Suite (Online Learning Consortium, 2023), the checklists emphasise alignment, 

accessibility, and learner support. They also incorporate validated indicators from the system for evaluating 

didactic materials in online education (Marciniak & Rivera, 2021) and are informed by Kern’s six-step 

approach to curriculum development in medical education (Kern et al., 2009).  

Quality checklist for monitoring LU development  

To ensure the collaborative, high-quality development of LUs, a set of guiding quality criteria has been 

established. These criteria support the creation of structured, blueprint-driven LUs and ensure that all LUs 

are pedagogically coherent, appropriately scoped and aligned with project educational goals. This checklist 

(see Table 3) is designed to guide the creation of LUs and facilitate the formative peer review process. When 

assessing the following aspects, reviewers should refer to the LU Blueprint and LU Description workbook. 

Table 3. Quality checklist for monitoring LU development 
 

Criterion 
Yes / No / 

Partial 
Comments 

The LU is developed in accordance with the approved blueprint and includes all 
relevant specifications and detailed content. 

  

The LU description Excel workbook uses the official project template and 
contains all required worksheets. 

  

The LU title clearly reflects its core content and is understandable for the 
intended learner audience. 

  

The target audience, learner level, prerequisites, and estimated workload are 
clearly defined. 

  

The overarching and specific learning objectives are clearly defined and aligned 
with the LU's content and instructional activities. 

  

The LU is explicitly linked to the relevant D-CREDO digital health tool(s).   

The instructional design clearly separates synchronous and asynchronous 
phases, with all instructional steps and events described in sufficient detail. 

  

The LU aligns with the overarching course goals and is connected to other units, 
thereby reinforcing a cohesive and cumulative learning experience. 
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Quality checklist for the formal review of LU  

To support the consistent development and refinement of LUs within the D-CREDO project, a structured 

quality checklist has been designed for formal review (see Table 4). Organised into thematic sections, the 

checklist reflects the key elements of instructional design and implementation. It provides specific quality 

criteria to ensure that each LU is logically structured, easy to navigate and aligned with pedagogical best 

practice. 

The criteria focus on three core areas: the clarity and structure of the LU; the relevance, accuracy and 

accessibility of the learning content and resources; and adherence to ethical standards, such as copyright 

compliance and inclusivity. The checklist also emphasises the importance of creating engaging learning 

experiences that activate prior knowledge, encourage application of knowledge, and support its long-term 

retention. Assessment design is also a key component, promoting a variety of methods, including peer and 

self-assessment, to ensure learners have multiple well-aligned opportunities to demonstrate their progress. 

Table 4. Quality checklist for the formal review of LU 

Criterion 
 Yes / No / 

Partial 
Comments 

OVERALL DESIGN 

The LU starts with the general information section   

The LU description outlines its aims, scope and structure   

The LU description specifies teaching formats and methods suitable for the 
stated learner group 

  

The overarching and specific learning objectives of the LU are clearly stated   

The prerequisites and/or prior knowledge required are stated   

The estimated time/workload for each activity or chapter is appropriately 
indicated 

  

The LU has a clear and logical structure and uses accessible, learner-focused 
language 

  

The LU contains a bibliography with appropriate recommended sources   

The technology and tools used in the LU support the learning objectives and 
promote learner engagement and active learning 

  

The LU includes opportunities for learners to provide feedback on the unit’s 
technical performance and content clarity to support iterative improvements. 
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LEARNING CONTENT AND ACTIVITIES 

Learning content and activities are appropriate to the target group of learners 
and to the learner's level of competence 

  

Learning content and activities are aligned with the relevant CR themes and 

D-CREDO digital health tools 

  

Learning content and activities are organized in a clear, sequential flow to 

enhance comprehension 

  

Learning content and activities are constructively aligned with learning 

objectives and assessment methods 

  

Learning content and activities emphasize practical application of digital 

health tools in CR 

  

Learning content and activities are accurate, up-to-date, reflect current 

guidelines  and practice and have appropriately cited references 

  

Learning content incorporates strategies like case-based learning (storytelling) 

and real-world examples to maintain learners' motivation 

  

Learning content is presented in a legible, visually attractive (but not 

overloaded) manner and includes engaging multimedia resources 

  

The LU consists of varied teaching/learning formats to accommodate diverse 

learning preferences  

  

The LU offers a variety of active learning activities and resources aligned with 

LOs (e.g. quizzes, case-based scenarios, VPs, gamification) 

  

Learning content reflects diversity, equity, and inclusion, taking into account 

cultural, social and ethical considerations in medical practice 

  

The learning content of the LU respects copyright laws   

ASSESSMENT AND FEEDBACK 

The assessments are clearly aligned with the learning objectives and measure 
their achievement 

  

The assessment instructions explain the purpose and requirements of the 
assignment 

  

The assessment process and marking/grading strategy are explained   
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The LU incorporates formative, low-stakes assessments to encourage learner 
engagement 

  

The formative assessment is integrated into the learning materials and 
case-based activities such as working on relevant VPs 

  

The LU includes assessments with practical, real-word applications   

The LU provides learners with opportunities to track their learning progress 
and receive timely feedback 

  

The LU supports learner metacognition through encouraging self-reflection 
activities 

  

The LU includes collaborative learning activities and assessments that reflect 
workplace practices  
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6​ Quality checklists for VPs 

To ensure the pedagogical soundness, contextual relevance and technical integrity of the virtual patients 

(VPs) developed within the D-CREDO project, we created structured quality checklists for formal, didactic 

and content reviews. Based on the comprehensive guidelines and review tools developed by the iCoViP 

project (https://icovip.eu/), these checklists have been adapted to align with D-CREDO’s focus on digital 

health technologies in clinical reasoning and the project's specific objectives. The checklists aim to support 

the consistent, high-quality design and integration of VPs into LUs, thereby fostering deliberate practice and 

the achievement of learning goals. 

These checklists underwent several stages of editing, discussion and validation. The initial framework was 

created by a small working group in WP4 and discussed and edited by all consortium partners in the shared 

file. The edited versions were then discussed and upgraded at the D-CREDO consortium meeting in Munich. 

This included brainstorming sessions and reviews from different perspectives and backgrounds. All 

comments and ideas were considered in the final editing of the framework presented in this document. The 

quality checklists now focus exclusively on the needs and aims of the D-CREDO project, providing a relevant 

and coherent assessment tool. 

Quality checklist for the formal and didactical review of the VP 

Metadata  

​ The metadata is complete and correct: the VP name has the correct prefix, the language and licence 

are selected, the author's names provided 

​ The VP corresponds to the outline in the blueprint 

​ The VP is aligned with the LU's learning objectives 

Structure and text 

​ The VP has an appropriate number of cards (5-10) 

​ The cards are well organised, with a reasonable quantity of aspects/ information on each 

​ The cards are labelled according to their content 

​ Direct speech is used for the conversation  and a 'hide-and-reveal' mode is used for the dialogue 

throughout the case 

​ The 'Introduction of the Patient/First Impression' card provides information about the scenario, the 

learner's professional role, the patient's demographics, and the patient's key symptoms/presenting 

complaint 

​ The 'History Taking' card presents a dialogue between the patient and the healthcare professional 

​ The 'Physical Examination' card provides a description (audio, image) of the physical examination 

findings and enables students to interpret them (can be accompanied by a question). 

​ Students are asked to compose a summary statement on card 3 (after the physical examination) 

​ The 'Tests and Examinations' cards present test results and image material wherever possible and 

allow students to interpret the findings (can be accompanied by questions). 
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​ Students are then asked to make a final diagnosis using the concept mapping tool and consider 

treatment options on the final 'Tests and Exams' card 

​ The final diagnosis is revealed only after the students have made their decision in the concept map. 

​ The next card includes providing a diagnosis to the patient and discussing treatment options with 

them. It concludes by describing what happened next (e.g. the patient was discharged, died, etc.). 

​ The final card provides one to three main, relevant references for further information (preferred 

sources are open access) 

Multimedia material  

​ Card 1 shows a matching patient image in a clinical setting 

​ The patient image matches the patient description in the text 

​ All clinically relevant media material, such as images, videos, and audio files,  are included, showing 

the described findings/pathologies 

​ Information about the licence is entered for each multimedia item 

Questions 

​ The appropriate question types are used 

​ The questions do not repeat what students should do in the concept map 

​ Questions prompt students to interpret multimedia data (e.g. images, audio) 

​ Questions about interpretation of test results include a 'normal' or 'no pathological findings' option 

​ The questions and answers follow didactic principles, such as avoiding negations and providing 

clear, comparable options and reasonable discriminators (incorrect answers) 

​ The solutions are correctly marked 

​ Answer comments explain the correct and incorrect solutions (in the case of interpreting images, an 

image with illustration arrows may be provided) 

Digital health tools  

​ The digital health tool is integrated into the VP. If so, please identify the type:  

●​ includes a built-in digital health tool (e.g. a CDSS) 

●​ linked to a simulation of the digital health tool (e.g. an EHR interface) 

●​ presents AI-augmented content (e.g. AI-analyzed X-ray, ECG or CT scan) 

●​ includes mHealth data (e.g. data from a patient’s wearable device) 

●​ includes the use of LLMs for CR augmentation or reflection on the CR process 

●​ simulates telemedicine consultation 

●​ other, please specify … 

​ The tool is integrated in such a way that students have to interact with it and/or elaborate on the 

results 

​ Clear instructions on what the student is supposed to do with the integrated tool. 

​ The tool can be easily accessed and no payment is required 
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Concept mapping tool (if integrated in the VP) 

​ It has a reasonable number of findings, including the key symptom 

​ It has a reasonable number of differentials 

​ It has a reasonable number of tests 

​ It has a reasonable number of treatment options 

​ It has a reasonable number of connections 

​ Includes working diagnosis, must-not-miss and ruled-out diagnoses, and negations (if appropriate) 

​ There is a clear final diagnosis 

​ Progress is in sync with case progression 

References / Links 

​ They are current, i.e. no older than 10 years (preferably 5 years or less) 

​ They are freely accessible (i.e. not behind a paywall or only accessible through educational 

institutions) 

Quality checklist for content review of the VP 

Relevance 

​ The diagnostic and management processes described are based on current guidelines 

​ Any deviations from the guidelines are explained (e.g. in an expert comment), with appropriate 

references included to emphasise the implications for clinical reasoning 

​ The details of the diagnostic and management processes are relevant to learners' CR competence 

level 

​ The integrated/linked digital health tool is relevant and informative for the VP 

Quality 

​ Appropriate language and medical terminology are used consistently across the case 

​ The multimedia material is provided for all relevant findings and clearly shows the described 

findings and pathologies 

​ The content describes a realistic clinical case and is accurate from a clinical point of view 

​ The integrated digital health tools are valid, reliable, and up to date 

​ The proposed use of the digital health tools corresponds to how clinicians could support their 

clinical reasoning 

​ The concept map includes all the relevant key findings, differential diagnoses, tests, treatment 

options, and connections 

​ The provided references and links are relevant to the symptoms/diagnoses in question, and are 

suitable for students 
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7​ LUs evaluation tool (satisfaction questionnaires) 

The LUs evaluation tool (satisfaction questionnaires) is based on the Evaluation of Technology-Enhanced 

Learning Materials (ETELM) tool, which forms part of a broader framework developed by Cook and Ellaway 

(2015) for the systematic assessment of technology-enhanced learning in medical education. The ETELM 

tool was designed based on a theoretical model developed by the authors, informed by the analysis and 

reuse of items from several established evaluation tools (Cook & Ellaway, 2015). This tool comes in three 

versions: ETELM-LP (Learner Perceptions), ETELM-LP-S (Learner Perceptions – Short Form) and ETELM-IP 

(Instructor Perceptions), developed to evaluate courses from the perspectives of learners and instructors. 

The instrument was validated using a sample of potential users, including educators and students. The 

authors permit adaptation of the tool to context and specific situational needs.  

The original ETELM instrument was adapted for use in the DID-ACT project (https://did-act.eu/). It was 

successfully used there to evaluate the Student Clinical Reasoning Curriculum from the perspectives of 

students and instructors, as well as Train-the-Trainer courses on clinical reasoning from the perspectives of 

participants and facilitators. In D-CREDO, we have decided to use the same adapted versions of the ETELM 

instrument, making only minor modifications to the demographic section. Depending on the evaluation 

setting, the questionnaires will be administered either in paper form or via a web-based survey tool. For the 

online questionnaire, we will use the D-CREDO project’s LimeSurvey web application installation maintained 

by Instruct. For the purposes of the D-CREDO project, the surveys will be available in English, Polish and 

Ukrainian.   

Learning unit evaluation (Learner Perceptions) 

Thank you for participating in this evaluation survey. Your feedback is essential to help us improve the 

quality and effectiveness of the learning units developed within the D-CREDO project. This questionnaire 

invites you to reflect on your experience with the learning unit you have just completed. It includes both 

scaled and open-ended questions to capture your perceptions of engagement, instructional quality, 

assessment alignment, and learning outcomes. 

The survey is based on an adapted version of the Evaluation of Technology-Enhanced Learning Materials: 

Learner Perceptions (ETELM-LP) evaluation tool by Cook DA, Ellaway RH. Med Teach. 2015;37(10). 

Which learning unit are you evaluating? 

Free text field 

Which institution do you work/study at? 

●​ Jagiellonian University 

●​ Erasmus MC 

●​ UMIT Tirol 

●​ BSMU 

●​ Other (please specify) 
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What educational programme do you relate to? 

●​ Medicine 

●​ Nursing 

●​ Other (please specify) 

What is your primary role/roles at your institution? (multiple answers possible) 

●​ Student 

●​ Teacher 

●​ Researcher 

●​ Resident/intern doctor 

●​ Other (please specify) 

How many years of experience in healthcare education (excluding years of study) do you have? (faculty 

only)  

●​ less than 2 years 

●​ 2-5 years 

●​ 6-10 years 

●​ more than 10 years 

What is your current year of study ? (students only) 

●​ 1 - 2 - 3 - 4 - 5 - 6 - internship 

What is your gender? 

●​ Female 

●​ Male 

●​ Prefer not to disclose 

Please indicate your agreement with each of the statements below. Answer questions based on your 

experiences, unless otherwise noted. If you strongly agree or disagree with any item (ratings of 1 or 7), we 

kindly ask you to provide a brief explanation in the comment section at the end of the survey. 

No Question Strongly                         Strongly 

disagree                             agree 

Learning activities 

1 The educational activities encouraged engagement with learning 
unit materials / content.  

 1     2     3     4     5     6     7 

2 The educational activities promoted achievement of the learning 
unit objectives.     

1     2     3     4     5     6     7 

3 Educational activities encouraged interaction and collaboration 
with other participants     

1     2     3     4     5     6     7 
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4 The learning unit effectively blended online and face-to-face 
elements.  

1     2     3     4     5     6     7 

Assessment/Feedback 

5 Assessments (e.g. tests and self-assessments) were appropriate for 

the learning unit objectives, content, and activities.  
1     2     3     4     5     6     7 

6 I had sufficient opportunity to assess and reflect upon my learning 

progress. 
1     2     3     4     5     6     7 

7 I received adequate feedback on my learning progress.  1     2     3     4     5     6     7 

8 I received adequate support for any questions or concerns I had 

about my learning.  
1     2     3     4     5     6     7 

Impact 

9 This learning unit will change my practice of clinical reasoning. 1     2     3     4     5     6     7 

10 The overall quality of this learning unit was excellent. 1     2     3     4     5     6     7 

11 The overall effectiveness of the instructor(s) was excellent. 1     2     3     4     5     6     7 

Free text comments 

12 How could the quality of the learning unit be improved? What would you change, remove, or add?  

Please describe and explain. 

13 Overall, what elements of this learning unit most contributed to your learning, excitement and 

engagement as a learner?  

Please describe and explain. 

14 Further comments: 

  
​
​
​
​
​
​
​
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Learning unit evaluation (Instructor Perceptions) 

Thank you for participating in this evaluation survey. Your feedback is essential to help us improve the 

quality and effectiveness of the learning units developed within the D-CREDO project. This questionnaire 

invites you to reflect on your experience with the learning unit you have just completed. It includes both 

scaled and open-ended questions to capture your perceptions of engagement, instructional quality, 

assessment alignment, and learning outcomes. 

The survey is based on an adapted version of the Evaluation of Technology-Enhanced Learning Materials: 

Instructor Perceptions (ETELM-IP) evaluation tool by Cook DA, Ellaway RH. Med Teach. 2015;37(10). 

Which learning unit are you evaluating? 

Free text field 

Which institution do you work/study at? 

●​ Jagiellonian University 

●​ Erasmus MC 

●​ UMIT Tirol 

●​ BSMU 

●​ Other (please specify) 

What educational programme do you relate to? 

●​ Medicine 

●​ Nursing 

●​ Other (please specify) 

What is your primary role/roles at your institution?  

●​ Teacher 

●​ Researcher 

●​ Curriculum Planner/Manager 

●​ Other (please specify) 

How many years of experience in healthcare education (excluding years of study) do you have?   

●​ less than 2 years 

●​ 2-5 years 

●​ 6-10 years 

●​ more than 10 years 

What is your gender? 

●​ Female 

●​ Male 

●​ Prefer not to disclose 
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Please indicate your agreement with each of the statements below. Answer questions based on your 

experiences, unless otherwise noted. If you give any item a 1 (strongly disagree) or 7 (strongly agree), 

please be sure to comment on this at the end of the survey. 

No Question Strongly                       Strongly 

disagree                           agree 

Learning activities 

1 Instructions provided a good introduction to the course (e.g., 
participants did not have obvious questions about how to get 
started, where to find various course components, how to obtain 
technical support if needed, etc.). 

 1     2     3     4     5     6     7 

2 Course objectives were relevant to participant needs. 1     2     3     4     5     6     7 

3 Navigation of the technology-based components of the course was 
logical, consistent, and efficient. 

1     2     3     4     5     6     7 

4 The course technologies and media supported the learning 
objectives. 

1     2     3     4     5     6     7 

5 This course required that participants possess inappropriately high 
computer skills. (negative answer is better; if agree, please explain 
below) 

1     2     3     4     5     6     7 

6 The educational activities encouraged participants' engagement 
with course materials / content. 

1     2     3     4     5     6     7 

7 The educational activities promoted participants' achievement of 
the course objectives. 

1     2     3     4     5     6     7 

8 I was able to contribute a personal presence / personal touch 
during the course’s development and/or delivery. 

1     2     3     4     5     6     7 

9 Educational activities encouraged participants' interaction and 
collaboration. 
[Omit if there was not a collaborative element in the course] 

1     2     3     4     5     6     7 

10 The course effectively blended online and face-to-face elements. 
[Omit if there was not a face-to-face element in the course] 

1     2     3     4     5     6     7 

11 Face-to-face activities contribute meaningfully toward achieving 
the course learning objectives. 
[Omit if there was not a face-to-face element in the course] 

1     2     3     4     5     6     7 

12 Assessments (e.g. tests and self-assessments) were appropriate for 
the course objectives, content, and activities. 
[Omit if there were no assessment opportunities in the course] 

1     2     3     4     5     6     7 
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13 Learner assessments and provision of feedback proceeded 
smoothly (i.e., no unforeseen problems). 
[Omit if there were no assessment opportunities in the course] 

1     2     3     4     5     6     7 

14 I plan to use learner feedback to improve the course. 1     2     3     4     5     6     7 

15 The course will be easy to maintain and deliver again. 1     2     3     4     5     6     7 

16 It will be easy to re-use all or part of the course materials in other, 
future courses. 

1     2     3     4     5     6     7 

17 I had access to needed tools during course development and 
delivery. 

1     2     3     4     5     6     7 

18 I had significant computer / technical problems while developing or 
delivering this course. (negative answer is better; if agree, please 
explain below) 

1     2     3     4     5     6     7 

19 I received adequate support for any technical issues encountered 
while developing and delivering this course. 

1     2     3     4     5     6     7 

20 I was able to provide adequate support to students for questions or 
concerns about their learning. 

1     2     3     4     5     6     7 

21 The course was a good use of time and resources. 1     2     3     4     5     6     7 

22 The overall quality of this course was excellent. 1     2     3     4     5     6     7 

The most helpful part of feedback is specific suggestions to improve the course.  

Please take a few minutes to share your ideas. 

23 What could have been done to improve the process of course development and implementation? 

24 How could the quality of the course be improved? What would you keep the same? What would 

you change, remove, or add? Please describe and explain. 

25 Overall, what elements of this course most contributed to your excitement and engagement as an 

instructor? What could have been done to improve your engagement? Please describe and explain. 

26 Is there anything else you'd like to share about your experience in this course? If so, please describe 

and explain. 

 

This LUs evaluation survey enables correspondents to systematically assess how instructors perceive the 

design, implementation and impact of educational materials. It provides insight into the usability and 

pedagogical value of the materials, as well as the practical barriers to their implementation. It also 

complements the learner-focused survey, providing a comprehensive evaluation of the courses. 
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8​ Learning analytics  

Introduction 

In the D-CREDO project, learning analytics is understood as the collection and analysis of automatically 

captured behavioural data, reflecting learners’ interactions with educational activities encoded in the 

technical educational infrastructure of the project.  

The technical educational infrastructure of D-CREDO comprises of:  

1. The project learning management system Moodle where the D-CREDO LUs are hosted as individual 

courses. The Moodle system for the D-CREDO project expands the platform deployed for the DID-ACT 

project and has been updated to version 4.5. The project Moodle installation is available here: 

https://d-credo.instruct.eu 

2. Virtual patient cases are hosted at the CASUS platform: https://player.casus.net     

3. Linked digital health tools activities (AI in image processing, LLMs, mHealth, EHRs, telehealth). 

The goal of learning analytics in D-CREDO is to contribute to quality improvement by monitoring identified 

indicators of learning engagement and clinical reasoning success in the LUs and VPs hosted by the project's 

technical infrastructure. 

We adopted the definition of engagement as "the emotional, behavioural, cognitive, or social energy and 

effort students direct towards learning" (Bond et al., 2023; Bergdahl et al., 2024). In our analyses, we focus 

mainly on the behavioural aspects of engagement, as this is the component most readily captured in the 

Moodle learning management system. 

The cognitive component is in our setting related to indicators of clinical reasoning success recorded by the 

virtual patient system CASUS. Clinical reasoning is defined in the D-CREDO project as “health professionals 

thinking and acting in assessment, diagnostic, and management processes in clinical situations, taking into 

account the patient's specific circumstances and preferences” (Huesmann et al., 2023). The 

operationalisation of the clinical reasoning construct in the virtual patients is achieved through such 

measures as diagnostic accuracy, the presence of specific elements and connections added to concept maps 

constructed by students while solving the VPs, or textual summary statements of the patient's problems. 

The emotional component of engagement is captured through satisfaction questionnaires, following the 

ETELM model, as described in the previous chapter of this report. 

Finally, as D-CREDO is a blended learning curriculum in which the digital components are primarily used to 

facilitate asynchronous guided learning in preparation for synchronous classes, the social aspects are mainly 

implemented in the classroom. Therefore, we acknowledge that the social component of engagement is 

often not applicable for monitoring through learning analytics measures in this project. 
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Development process  

Overall design 

The learning analytics plan was devised by a small working group consisting of representatives from three 

partner institutions: Instruct, JU, and UMIT. The collaboration was carried out through a series of online 

meetings, consultation activities with the consortium (including a consensus-building activity during a 

face-to-face meeting), and asynchronous research. 

The group proceeded with a top-down approach, starting from the general aims of learning analytics  

through specification and prioritization of analytics questions, selection of high-level indicators, down to 

concrete data points recorded in our learning environments.   

We grouped the identified data points in two types of reports: 1. Real-time/Formative Reports - based on 

standard reporting tools, supporting immediate or regular semi-automatic feedback for educators. 2. 

Summative Reports - more open and tailored to specific educator needs and potentially requiring custom 

on-demand scripting. 

The learning analytics workshop 

The card sorting game was a needs analysis and prioritisation activity carried out during the second 

face-to-face meeting of the D-CREDO consortium on May 28, 2025, in Munich. Its purpose was to support 

decision-making regarding what kinds of questions could be posed about student activities within the 

learning unit (on Moodle) and their interactions with the associated virtual patients (on CASUS). 

Participants, working in small groups, arranged five pre-prepared learning analytics questions printed out 

on flashcards in order of relevance. The most relevant placed on top, indicating a stronger desire to see that 

question answered during the course. Participants were also invited to suggest additional questions that 

they believed would be useful and realistically answerable based on system logs. Finally, if they felt any of 

the existing questions should be rephrased, they were asked to explain how and why by writing the revised 

version directly on the card. 

The 5 starter cards (questions) were: 

C1. How long do my students engage with the activities & materials provided in my course?  

C2. How often do my students engage with the activities & materials provided in my course? 

C3. How regularly do my students engage with the activities & materials provided in my course? 

C4. How successfully do students engage with the activities & materials provided in my course? 

C5. How does engagement of my students on given activities & materials develop over time in the course? 

 

In total 21 project members participated in the meeting (Fig. 1). From that 16 participate face-to-face and 5 
online. They formed in total 5 working groups (G1-G5): 4 in-person groups and 1 on-line group.  
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Fig. 1. Card sorting activity during the second F2F meeting in Munich 

 
The results, including the ranks and comments, were recorded in a spreadsheet. To summarise the voting, 
each card received a score calculated as 6 minus its rank (meaning each score was in the range of 1 to 5). 
One group decided to assign the same rank to all cards, as all questions appeared to them to be equally 
interesting and reasonable, and needed to be considered simultaneously in order to gain a clearer overall 
picture. 

 
The results for the rest of the groups are presented in figure 2. 
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Fig 2. Scores Assigned to Questions C1–C5 by Each Group (G1–G4)  

 

The total scores of the groups for the questions were as follows: C1 = 10 pts; C2 = 11 pts; C3 = 14 pts; C4 = 
13 pts; C5 = 13 pts. This confirms the view that it was difficult to select the most relevant question. For 
instance, the question that received the highest score (C3), which concerned the regularity of learning, was 
ranked as the most relevant by two groups, but placed last by another. 

The cards added by the groups included the question: “Do they [the students] initiate discussion about 
activities and materials (with peers or teachers)?” There was also a suggestion to triangulate the learning 
analytics scores with both quantitative and qualitative feedback from surveys and in-class observations, 
which are not captured by learning analytics. 

Finally, the individual comments on the cards highlighted signs of confusion about the differences between 
some of the C2 and C3 (regarding the distinction between "how often" and "how regularly"). One comment 
noted that the word "successful" (C4) is not precise enough. Another explicitly stated that time spent on an 
activity (C1) is not the most appropriate indicator of engagement. There was also a remark that C5 applies 
only to learning units of longer duration. 

Selection of electronic learning activity monitoring metrics 

The analytic questions identified, prioritised, and discussed during the workshop were analysed in the 
context of the types of data available in D-CREDO’s technical education infrastructure. This process resulted 
in the identification of the following high level indicators, each operationalised through concreted 
observable analytic data points available in the learning software (see Table 5  and Table 6). 
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Table 5.  Standardized Moodle Metrics to answer our analytic questions 

Question 
Pedagogical 
Focus 

Moodle Metric Evaluation Note 

C1: How long do 
my students 
engage with the 
activities & 
materials 
provided in my 
course? 

Time on task Not directly measurable 
with standardized 
Moodle metrics/without 
plug-ins 
 
Logs/Activity report: 
Exportable list 
(CSV/Excel) with one row 
per event: date and time, 
student ID, type of action 
(e.g., “view”, “submitted” 
…). 
 
For each student the first 
and last timestamp of a 
session will be compared 

Formative & 
Summative 

No direct metric 
without plug-ins 
 
Indicator possible 
to calculate by 
comparing log 
timestamps 
(first/last actions) 
 
 

C2: How often do 
my students 
engage with the 
activities & 
materials 
provided in my 
course? 
 
 

Frequency of 
participation/ 
interaction 

Logs/Course 
Participation/Activity 
Completion/Activity 
Report/opt. Forum 
Report: 
 
Tables with one row per 
student and columns 
(e.g., Number of views, 
number of 
submissions…) 
 
Absolute counts; for 
example Student1: 15 
views, 3 submissions… 
 
Forum report shows 
number of posts and 
replies by each 
participant 

Formative & 
Summative 

Absolute count of 
interactions (not 
time-based) 
 
Forum activity 
report (if forums 
were used)  

C3: How regularly 
do my students 
engage with the 
activities & 
materials 
provided in my 

Rhythm/ 
Consistency of 
engagement 

Participants page/Logs 
aggregated by 
week/Analytics 
 
Overview per student 
with the date and time of 

Formative Distribution of 
interactions over 
time 
 
Exclusion of 
teacher/admin 
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course? last access 
Time-series table or 
chart: how many learners 
were active and graph of 
inactive students  

activity  

C4: How 
successfully do 
students engage 
with the activities 
& materials 
provided in my 
course? 

Quality of 
Engagement/ 
Goal Completion 

Activity 
Completion/Course 
Completion/User 
report/Quiz 
statistics/Assignment 
submissions 
 
Tables with check metrics 
“yes/no” for each activity 
plus date of completion 
 
Gradebook view 
 
Quiz statistics (average.; 
max. Scores; % of correct 
answers) 
 
Assignment submissions 
showing submission 
times and status 
(“submitted”) 

Summative Grades could also 
support 
formative 
feedback. 
However, not all 
assignments can 
be graded 
automatically.  

C5: How does 
student 
engagement with 
activities & 
materials 
develop over 
time? 

Trends over time/ 
Development  

Logs/Activity 
reports/Analytics/opt. 
Forum Report 
 
Time-series chart/table 
reporting how many 
views/completions had a 
student over a longer 
time.  
 
Columns: Date, Total 
views, Total completions 
in a time unit. 
 
Graphical analysis: 
increase/decrease in 
activity across course 
period 

Formative Formative 
reports with 
manual effort  
 
Forum activity 
report (if forums 
were used) 
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Table 6. Standardized CASUS Metrics to answer our analytic questions 

Question 
Pedagogical 
Focus 

CASUS Metric Evaluation Note 

C1: How long do 
my students 
engage with the 
activities & 
materials 
provided in my 
course? 

Time on task Time in minutes spent on 
different levels (a course 
of VPs, a specific VP, a 
card in a VP, or an 
activity, e.g. quiz 
question, on a card) by 
individual students  

Formative & 
Summative 

Time on task, is 
not a very 
reliable indicator 
for engagement 

C2: How often do 
my students 
engage with the 
activities & 
materials 
provided in my 
course? 

Frequency of 
participation/inte
raction 

Number and timestamps 
of VP sessions and 
re-visiting VPs by 
individual students in 
given VPs 

Formative & 
Summative 

 

C3: How regularly 
do my students 
engage with the 
activities & 
materials 
provided in my 
course? 

Rhythm/ 
Consistency of 
engagement 

Total number and 
timestamps and intervals 
of VP sessions and 
re-visiting VPs by 
individual students over 
time 
 
 

Formative  

C4: How 
successfully do 
students engage 
with the activities 
& materials 
provided in my 
course? 

Quality of 
Engagement/ 
Goal Completion 

Scores (quantitative) 
achieved by individual 
students or cumulative 
on the activities in a VP 
(quiz questions, summary 
statement, CR concept 
map)  
Quality of answers 
provided by students in 
these activities 

Formative & 
Summative 

 

C5: How does 
student 
engagement with 
activities & 
materials 
develop over 
time? 

Trends over time/ 
Development  

Number, selected VPs, 
interactions with VPs, 
and scores of VP sessions 
of an individual student 
over a longer period of 
time  

Formative  
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Analysis of suitable plug-ins 

The working group considered using plug-ins for Moodle to support implementation of the project reports. 

Optional components developed by the Moodle community and available for the installed version of the 

software were analysed. The following plug-ins were reviewed: Learning Analytics API, Engagement, 

Analytics, Dashboard, and Logstore xAPI (see Table 7).  

Table 7. Moodle plug-ins 

Plugin Name Function Indicators Link 

Learning 

Analytics  

API 

Framework for 

data-driven 

analysis. 

Prediction of risk of dropping out 

based on a set of indicators: 

Activity patterns, course progress, 

frequency of interaction 

Comment: These “Predictions” are 

not helpful in the D-CREDO context 

(small groups, partly voluntary 

usage of D-CREDO materials, 

predictions do not help for quality 

improvement of LUs and VPs, 

information split between Moodle 

and Casus etc.). Besides, training 

the correct algorithm may be 

complex.  

Analytics API | Moodle 

Developer Resources  

Engagement 

Analytics 

Assesses 

engagement based 

on configurable 

rules and 

indicators. 

Login frequency, forum activity, 

assignment submissions, time spent 

in the course 

Comment: Seems easy to 

implement, but only has very basic 

indicators. May be interesting for a 

“full” module, but probably not for 

D-CREDO courses, as it is not 

fine-granular enough to improve LU 

and VPs.   

Engagement Analytics 

Plugin - MoodleDocs  

Dashboard Allows free setup of 

the dashboard page 

layout using blocks. 

Not update since 2016 - outdated Dashboard - Moodle 

Plugins directory  

30 
 

https://moodledev.io/docs/5.0/apis/subsystems/analytics
https://moodledev.io/docs/5.0/apis/subsystems/analytics
https://docs.moodle.org/22/en/Engagement_Analytics_Plugin
https://docs.moodle.org/22/en/Engagement_Analytics_Plugin
https://moodle.org/plugins/block_dashboard
https://moodle.org/plugins/block_dashboard


 
 
 

Logstore 

 xAPI 

When the students 

view a course, 

complete a quiz, or 

grade a student, a 

log of that activity 

is recorded in the 

Logstore. The 

plugin uses these 

logs to produce 

xAPI statements 

and then sends 

(emits) them to an 

LRS (Learning 

Record Store). 

Comment: An API to extract 

fine-granular data from several 

tools.  

Could be interesting to use in 

aggregation and triangulation of 

logs from several digital health tools 

but not for extending the learning 

analytics functions in  

Logstore xAPI - Moodle 

Plugins directory 

Moodle Plugins directory: 

Learning Analytics Log 

 

As none of the analysed plug-ins met our need to implement the analytic question C1 or accelerated the 

planned report building in C2-C5, we decided, for this stage, to use the standard logging functionality of 

Moodle and the CASUS reporting tools, with the additional implementation of a custom report for C1 in 

Moodle. 

Regarding the learning analytics of specific digital health tools integrated as examples into the LUs and VPs, 

it is clear that the selected tools are highly heterogeneous, and there is limited possibility to extend or 

interfere with their logging functions. For that reason, we decided to record the activation of tools by 

tracking the use of URLs linking to the tools and LTI connectors. Furthermore, we recommend conducting a 

qualitative analysis of the outcomes of tool use through assignment results and self-reflection activities in a 

portfolio format. The specification of research protocols in D4.3 will enable the creation of additional 

on-demand summative reports with logging functionality for selected tools within the proposed framework 

of analytic questions C1 to C5. 
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https://moodle.org/plugins/logstore_xapi
https://moodle.org/plugins/logstore_xapi
https://moodle.org/plugins/logstore_lanalytics
https://moodle.org/plugins/logstore_lanalytics


 
 
 

Conclusions 

The D-CREDO comprehensive evaluation toolset provides a robust framework for monitoring and assessing 

the quality and impact of project outcomes. Through systematic collaboration between partner institutions, 

we have selected evidence-based assessment methods and tools aligned with learning objectives. We have 

also created quality checklists to ensure pedagogical rigour, as well as satisfaction questionnaires to capture 

the experiences of learners and instructors. Integrating these with innovative learning analytics capabilities 

provides the basis for both formative feedback and summative evaluation of student engagement and 

achievements. All that leads to the conclusion that the quality criteria for the deliverable as declared in the 

project proposal has been met completely. The toolset will underpin quality assurance activities in work 

packages WP3 and WP4, facilitating the development of high-quality learning units and enabling 

comprehensive evaluation of pilot studies. Combining traditional assessment and evaluation methods with 

modern learning analytics will advance the field of technology-enhanced clinical reasoning education while 

maintaining a focus on preparing healthcare professionals to responsibly integrate digital tools into clinical 

practice. 
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