ICO Course Manual

Basic information

Course name: ICT and Education: From Theory to Practice
Theme Group: ICT and Education
Course coordinator: 
Dr. Omid Noroozi, Wageningen University and Research
Dr. Pantelis M. Papadopoulos, University of Twente
Dr. Mohammadreza Farrokhnia, University of Twente
Chris Witteveen Msc., University of Groningen
Course description
The course offers a broad overview of how learning theories and instructional design inform the system requirements of contemporary educational technologies across four sessions. Beginning with instructional design in the first session, it explores multimedia principles, models, and guidelines for developing meaningful technological tools for online learning. The second session focuses on how integrating technology into the learning experience can support the development of 21st-century skills, and it also includes a UNESCO workshop that provides practical guidance on the use of Generative AI in education and research and comes with a certificate. In the third session, the emphasis shifts to innovative and emerging technologies, particularly the applications of learning analytics and (Gen)AI in educational contexts. Finally, the fourth session centers on authentic learning environments, introducing a range of tools that can bring authentic context into learning scenarios, such as serious games, simulations, and virtual reality, while also offering students opportunities for hands-on activities. Throughout the course, practical and ethical issues related to the use of technology in teaching and educational research are discussed, and the combination of lectures, hands-on activities, and guest lectures by experts in the field is expected to provide additional opportunities for students to connect the course learning goals with their ongoing research activities.
Course learning goals
By the end of the course, the students should be able to:
· Demonstrate knowledge about current topics and developments in educational technology
· Analyze the instructional design of technology-based learning environments
· Identify the potential ethical issues of a technology-based learning environment
· Engage in discussions about the strengths, weaknesses, opportunities, and threats of research on technology-based learning 
· Demonstrate knowledge about the role of technology in developing 21st-century skills
· Discuss different techniques for learning analytics
· Discuss the role of artificial intelligence in promoting self-regulated learning
· Analyze how the affordances of the discussed technologies could be used to answer research questions in their own research project
· Leading a discussion on a specific topic of their choice (related to technology and education)



Requirements
The students should have an academic master’s degree, but no further requirements is needed. 

[bookmark: _heading=h.t0vdphyii5mr]Type of course
Face-to-face and online

Work forms:
· Lectures/ Guest Lectures 
· Unknown amount of Guest lectures.
· Discussion
· Presentations

Data sets
N/A

Specification of the workload
· 28 hours of face-to-face and online meetings 
· 56 hours for home assignments 

Specification of the literature
Before each session, participants are expected to prepare by reading the required materials and, if time permits, the optional ones. However, since the guest lecturers have not yet been fully confirmed, the reading materials remain subject to change.
Summary of course setup
Meetings
Each of the four meetings will start at 10 AM and end at 5 PM with a one-hour lunch break in between. Given that the course counts for 3 ECTS, 84 hours should be invested to pass the course. In this regard, the following time distribution is foreseen:

· 28 hours of face-to-face and online meetings 
· 56 hours for home assignments 

Assignment Structure
Before each session, students will be asked to prepare a four-slide PowerPoint presentation. This format will remain consistent throughout the course and will serve as a reflective backbone. However, the focus of the presentations will shift over time: from introducing and explaining your own PhD project to reflecting on the topics discussed in the previous session.

Pre-session 1 assignment
Aside from reading the required reading materials, will be asked to prepare a brief PowerPoint presentation about your PhD project. The presentation should last approximately 10 minutes and contain a maximum of four slides. Each participant will be giving this presentation.
The purpose of this presentation is to help us, and the other participants, get to know you and your research better as well as provide us with the foundation upon which you will reflect throughout the course. In your presentation, you will be asked to address the following questions:

· Who are you, and what is your PhD project about?
· What are the planned or possible chapters of your PhD dissertation, and which chapter relates most closely to this course?
· What have you achieved in relation to your PhD project so far? You may briefly share findings, publications, or papers that are currently under review.
· What do you hope to gain from this course?

Session 1 (Friday, 2 October 2026): In person at Wageningen University & Research

Main theme: The importance of instructional design for developing technology-based learning environments

Topics:
(1) Instructional design principles for developing technology-based learning environments
(2) [bookmark: _heading=h.waoltt6jadc9]Ethical issues related to technology-based learning environments

Abstract of session:
This full-day session introduces key instructional design principles for developing technology-based learning environments. The session focuses on how complex learning can be supported through structured design models, with particular attention to the 4C/ID model and its emphasis on whole-task learning, supportive information, procedural information, and part-task practice. 
In addition, the session addresses ethical decision-making in educational technology, encouraging participants to critically consider how design choices affect learners, teachers, data use, accessibility, and responsibility in technology-enhanced learning environments. Through (guest)lectures, discussion, and reflection, participants will explore how instructional design theory and ethical considerations can inform the development, evaluation, and responsible use of digital learning environments in their own PhD research.

Assignment after Session 1
After the first session, you will be asked to prepare a four-slide PowerPoint presentation in which you critically reflect on the session content in relation to your own PhD research. Your reflection should be structured using Korthagen’s Reflection Model (Korthagen & Vasalos, 2005), moving from what you experienced during the session towards concrete implications for your own research design.
The purpose of these presentations is twofold: first, to support your reflection on what you are learning throughout the course; and second, to give you opportunities to present reflections on your own PhD research in a meaningful and safe environment. You may be asked to present your slides during the next session, and every participant is likely to present at least once during the course.

Slide 1: Action: What did you experience or learn?
Briefly summarise the key instructional design principles, models, or ethical considerations discussed during the session. You may, for example, refer to the 4C/ID model, complex learning, technology-based learning environments, or ethical decision-making in educational technology.
Slide 2: Looking back: How does this relate to your PhD research?
Reflect on how the session content connects to your current PhD project. Consider whether the ideas discussed in the session confirm, challenge, or extend your assumptions about learning, instructional design, technology use, ethics, data use, accessibility, or responsibility in your research context.

Slide 3: Awareness of essential aspects: What is crucial for your project?
Identify one or two insights from the session that are especially important for your own research. Explain how these insights help you refine your theoretical positioning, methodological choices, design decisions, or evaluation approach.

[bookmark: _Hlk230967543]Slide 4: Creating alternatives and trial: What will you do next?
Describe how you could apply the insights from the session to your PhD project. Formulate one or two concrete next steps for improving, adjusting, or further developing your research design, learning environment, intervention, or ethical decision-making process.

Suggested literature[footnoteRef:1]: [1:  The suggested literature is subject to change depending on the final lecture topic and the lecturer assigned to each session.] 


· Van Merriënboer, J. J., Clark, R. E., & De Croock, M. B. (2002). Blueprints for complex learning: The 4C/ID-model. Educational technology research and development, 50(2), 39-61. (required)

· Spector, J. M. (2016). Ethics in educational technology: Towards a framework for ethical decision making in and for the discipline. Educational Technology Research and Development, 64(5), 1003-1011. (required)

· Reigeluth, C. M. (1999). What is instructional design theory, and how is it changing. Instructional-design theories and models: A new paradigm of instructional theory, 2, 5-29. (optional)

· Girvan, C., & Savage, T. (2012). Ethical considerations for educational research in a virtual world. Interactive Learning Environments, 20(3), 239-251. (optional)

Session 2 (Friday, 16 October 2026): Online

Main Theme: The role of technology in developing 21st-century skills

Topics:
(1) Developing 21st-century skills in technology-based learning environments
(2) Workshop on UNESCO's “Guidance for generative AI in education and research”, including discussions on ethical and societal issues around AI.

Abstract of session:
This session focuses on the role of ICT, emerging technologies, and generative AI in education and research. The first part of the session addresses how technology-based learning environments can support the development of 21st-century skills, while also considering the conditions under which digital technologies meaningfully contribute to teaching and learning. 
The second part of the session focuses on UNESCO’s Guidance for generative AI in education and research, with attention to responsible use, transparency, equity, ethical decision-making, and broader societal implications. Throughout the session, participants are encouraged to critically reflect on how ICT and generative AI can inform their own PhD research, while also considering the pedagogical, ethical, environmental, and societal conditions required for responsible implementation.

Assignment after session 2:
After the second session, you will be asked to prepare a four-slide PowerPoint presentation in which you critically reflect on the role of generative AI in relation to your own PhD research. Your reflection should connect the session content to your research topic, target audience, planned methods, and possible ethical considerations.
The purpose of these presentations is twofold: first, to support your reflection on what you are learning throughout the course; and second, to give you opportunities to present reflections on your own PhD research in a meaningful and safe environment. You may be asked to present your slides during the next session, and every participant is likely to present at least once during the course.

Slide 1: Your research context
Briefly introduce the topic of your PhD research and your target audience. Explain what you are studying, who your research is intended to inform or support, and what type of analysis you currently envision for your study.
Slide 2: Possible role of GenAI in your research
Identify one or more steps in your research project where generative AI could be useful. For example, consider whether GenAI could support literature exploration, instrument development, data analysis, design, writing, reflection, or communication of findings.
Slide 3: Benefits and risks of GenAI
Critically reflect on the potential benefits and risks of using generative AI in your PhD research. Consider issues such as efficiency, creativity, accessibility, transparency, bias, privacy, academic integrity, and the reliability of AI-generated output.
Slide 4: Responsible use and next steps
Explain how you could mitigate the risks you identified. Formulate one or two concrete principles or actions for using GenAI responsibly in your own PhD project.

Suggested literature:

· Lewin, C., & McNicol, S. (2015). Supporting the development of 21st-century skills through ICT. KEYCIT 2014-Key Competencies in Informatics and ICT, (7), 181-198. (required)

· Holmes, W., & Miao, F. (2023). Guidance for generative AI in education and research. UNESCO Publishing. https://unesdoc.unesco.org/ark:/48223/pf0000386693 (required)

· Voogt, J., Knezek, G., Cox, M., Knezek, D., & ten Brummelhuis, A. (2013). Under which conditions does ICT have a positive effect on teaching and learning? A call to action. Journal of computer-assisted learning, 29(1), 4-14. (optional)

· Thierfelder, B., Papadopoulos, P. M., Weinberger, A., Demetriadis, S., & Tegos, S. (2024). Adverse effects of intelligent support of CSCL—the ethics of conversational agents. In Ethics in Online AI-based Systems (pp. 3-23). Academic Press. (optional)



[bookmark: _heading=h.en62tkvxpk3n][bookmark: _heading=h.1pfkgzv6gk1s]Session 3 (Friday, 30 October 2026): Online

Main Theme: Application of learning analytics and AI for Teaching and Learning

Topics:
(1) Application of learning analytics for outcome assessment and promoting self-regulated learning
(2) Application of (Gen)AI for teaching and learning and the concept of “hybrid intelligence”
(3) Ethical issues related to using learning analytics and AI in educational research

Abstract of session:
This session focuses on the application of learning analytics and artificial intelligence for teaching and learning. The session examines how learning analytics can be used to assess learning outcomes, support feedback, and promote students’ self-regulated learning, for example through dashboards and data-informed learning support. 
In addition, the session explores the use of artificial intelligence and generative AI in educational contexts, with particular attention to the concept of hybrid intelligence, where human and artificial intelligence work together to support learning, teaching, and feedback processes. Finally, the session addresses ethical issues related to the use of learning analytics and AI in educational research, including transparency, fairness, privacy, accountability, and the responsible interpretation of learner data. Participants are encouraged to critically consider how learning analytics and AI can inform their own PhD research, while also reflecting on the pedagogical and ethical conditions required for meaningful and responsible implementation.

Assignment after session 3:
After the third session, you will be asked to prepare a four-slide PowerPoint presentation in which you critically reflect on the session content in relation to your own PhD research. Your reflection should be structured using Korthagen’s Reflection Model (Korthagen & Vasalos, 2005), moving from what you experienced during the session towards concrete implications for your own research design.
The purpose of these presentations is twofold: first, to support your reflection on what you are learning throughout the course; and second, to give you opportunities to present reflections on your own PhD research in a meaningful and safe environment. You may be asked to present your slides during the next session, and every participant is likely to present at least once during the course.

Slide 1: Action: What did you experience or learn?
Briefly summarise the key topics, concepts, or frameworks covered in the session. You may refer to learning analytics, AI or generative AI in education, hybrid intelligence, dashboards, feedback, self-regulated learning, or ethical issues in educational data use.
Slide 2: Looking back: How does this relate to your PhD research?
Reflect on how the session content connects to your current PhD project. Consider whether the ideas discussed in the session confirm, challenge, or extend your assumptions about learning processes, feedback, assessment, data use, AI-supported teaching, or technology-enhanced learning.
Slide 3: Awareness of essential aspects: What is crucial for your project?
Identify one or two insights from the session that are especially important for your own research. Explain how these insights help you refine your theoretical positioning, methodological choices, research questions, data collection, analysis, or design of learning support.
Slide 4: Creating alternatives and trial: What will you do next?
Describe how learning analytics, AI, or hybrid intelligence could be meaningfully and responsibly applied in your PhD research. Formulate one or two concrete next steps, including how you would address relevant ethical issues such as transparency, privacy, fairness, accountability, or responsible interpretation of learner data.

Suggested literature:

· Matcha, W., Ahmad Uzir, N., Gasevic, D., & Pardo, A. (2019). A systematic review of empirical studies on learning analytics dashboards: A self-regulated learning perspective. IEEE Transactions on Learning Technologies, 13(2), 226-245. (required)

· Tzimas, D., & Demetriadis, S. (2021). Ethical issues in learning analytics: a review of the field. Educational Technology Research and Development, 1-33. (optional)

· Banihashem, S. K., Noroozi, O., Khosravi, H., Schunn, C. D., & Drachsler, H. (2026). Pedagogical framework for hybrid intelligent feedback. Innovations in Education and Teaching International, 63(2), 554-570. (required)

· Tegos, S., Demetriadis, S., Papadopoulos, P. M., Weinberger, A. (2016). Conversational agents for academically productive talk: a comparison of directed and undirected agent interventions. International Journal of Computer-Supported Collaborative Learning, 11(4), 417–440. (optional)

Session 4 (Friday, 13 November 2026): In person at University of Twente/University of Groningen

Main Theme: Authentic technology-based learning environments 

Topics:
(1) Learning affordances of technology-based learning environments
(2) Experiencing different technology-based learning environments (e.g., serious games, simulations, and virtual reality)

Abstract of session:
This session focuses on the learning affordances of technology-based learning environments and how these affordances can be aligned with learning tasks, goals, and learner needs. Participants will examine how different digital environments, such as serious games, simulations, and virtual reality, can support learning through interaction, immersion, feedback, practice, and representation. 
The session also provides opportunities to experience and critically compare several technology-based learning environments, with attention to how their design features shape learning processes and outcomes. Throughout the session, participants are encouraged to reflect on how affordance analysis can inform the selection, design, and evaluation of technologies in their own PhD research.

Suggested literature:

· Bower, M. (2008). Affordance analysis - matching learning tasks with learning technologies, Educational Media International, 45(1), 3-15. (required)

· Bower, M. (2016). Deriving a typology of web 2.0 learning technologies. British Journal of Educational Technology, 47(4), 763–777. (optional)

Assignment after session 4 (Final assignment):
For the final assignment, you will be asked to write a reflection consisting of two parts.

Part 1: Reflection on the course content and your PhD project
Write a reflection of 1300 words, ±100 words, excluding the appendix. In this section, reflect on how your PhD project could benefit from one or more key ideas presented throughout the course. Your reflection should go beyond summarising individual lectures. Instead, synthesise recurring ideas across the course and explain how they could inform, challenge, or strengthen your own PhD project.
You are encouraged to look back at the four-slide reflection presentations you prepared during the course. These slides can help you identify how your thinking developed over time and which ideas became most relevant for your project. You may also use a synthesis matrix to organise key ideas across lectures and connect them to your own research. If you use such a matrix, include it as an appendix.
In your reflection, use lectures as references where relevant. Your reflection will be assessed on:
1. Depth of reflection and synthesis across lectures.
2. Relevance to your PhD project and quality of argumentation.
3. Integration of insights from multiple lectures with appropriate references.

Part 2: Course feedback and suggestions
Write a short course reflection of 200 words, ±50 words. In this section, reflect on the course structure and content. Include positive points, critical points, and suggestions for improvement. You may address aspects such as the diversity of topics, practical relevance, pacing, coherence between sessions, interactive elements, or the usefulness of the four-slide reflection format.
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