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education
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Stories brought us together.
Books spread our ideas — and our mythologies.
The internet promised infinite knowledge.
The algorithm learned our secrets — and then turned us 
against each other.

What will AI do?

(Yuval Noah Harari, 2024)



Rubrics: Unpacking your overall literature review in your synopsis- AI-

support?

Methodology: The candidate will 

account for, and justify, the 

methodological choices and research 

strategies utilized in the articles. The 

data collection process is described, 

and the quality of the data and analysis 

work is discussed.  Philosophy of 

science is discussed where relevant. 

Such a discussion may also be placed 

in the introduction or discussion 

sections. 

Comment: Methodology must align with 

the theoretical stance and underpinning 

ontological and epistemological 

assumptions, which should be stated.

Research design must align with 

methodology. Should be clearly 

articulated and justified. 

The method(s) used must be 

appropriate, feasible and congruent 

with the other aspects of the research 

approach. Some  aspects of literature 

review could be mentioned here.

Results: 
The main findings of the thesis are 

accounted for briefly and 

systematically. The theme of the thesis 

and the correlation between the content 

of the articles should be clearly 

presented. No empirical data can be 

brought into the results which are not 

presented in the articles.

Comment: As part of the results, the 

analysis used need to be appropriate, 

which means there needs to be 

consistency between the method(s) 

and analysis.

Overview of articles: Following the abstract, 

the articles included in the thesis should be listed 

on a separate page. The list should state the 

publishing status of each article (submitted, 

accepted etc.). 

Comment: A brief explanation of the coherence 

between the three articles to show how these 

relates to the overall research question and the 

thesis’ coherent whole, is important in this section 

and in the introduction (next section).

Introduction: The purpose of the study should 

be clearly presented here. Themes and issues are 

specified and actualized from a social and/or 

research context. The theoretical framework may 

be presented here. 

Comment: A brief description of the positioning 

of your study to the current state of knowledge 

should be made explicit here. 

Theoretical framework: The candidate 

presents the overarching theoretical approaches 

that ties the theoretical suppositions and issues 

discussed in the individual articles together. The 

candidate can expand further on theories and the 

research literature presented in the articles. 

Comment: Thus the critical issue is to be clear 

about one's underpinning theoretical stance, and

ensure that there is explicit alignment and 

consistency between your theoretical stance and 

your approach, as well as within the approach and 

thus between the methodology, design, methods, 

instruments and analysis. A more thorough 

literature review should be carried out in this 

part

The data analysis must be explicit and linked to 

the data and research question, and should be 

guided by prior theory, theoretical assumptions 

and underpinning theoretical stance.

Discussion and conclusion: 
The candidate discusses how the findings 

contribute to existing research in the field, as well 

as any theoretical implications or contributions. 

The discussion should demonstrate a critical 

distance to, and an ability to reflect on, strengths 

and weaknesses of the candidate’s own 

research, as well as the ability to provide relevant 

ethical considerations. The conclusions are 

related clearly to the thesis’ formulation of 

problems. Practical implications of the findings 

and needs for future research are discussed.

Comment: The discussion and conclusion 

should culminate to the thesis contribution to 

the current state of knowledge.

Declaration of AI-use

Appendix: 
Documents not included in the articles and that 

are significant to understand the results, as well 

as research ethics recommendations, etc., are 

included in the appendix.

Comment: To increase the thesis’ transparency, it 

is possible to add additional information in the 

appendix. This can be supplementary materials 

about e.g. research instruments, data sets and/or 

extracts, and other relevant information). 

Increasing the transparency is also mitigated by 

(increasing) the length of the synopsis (e.g. 90 

pages at Faculty of Psychology, UiB). Snapshots 

from the literature review can be placed here.

Quality Requirements: 

- Formulation of problems (thesis 

statements , hypotheses and/or 

research questions) are clearly and 

precisely formulated  

- The purpose of the study is clearly 

presented and the investigation is 

actualized/contextualized  

- The thesis relates to the status of 

knowledge within the relevant 

field of study  

- Theories and concepts are justified 

and used precisely and in an 

academically relevant manner 

- Methodological design and analysis 

are described and justified 

- Assessments of research ethics are 

discussed where necessary and 

relevant 

- Results are clearly presented, 

embedded, documented and 

discussed - Conclusions are 

consistent with the premises found 

in the formulation of problems, 

theoretical perspectives and 

empirical material 

- The thesis’ contribution to 

knowledge is clearly 

demonstrated

References: 

Faculty of Psychology (2019). Guidelines, 

PhD Programme at the Faculty of Psychology. 

Bergen: UiB.

Krumsvik, R. (2015). The synopsis in a 

doctoral thesis. I R. Krumsvik, En

doktorgradsutdanning i endring. Oslo. 

Fagbokforlaget

The case is based on p. 8-10 in the guidelines about the synopsis in the PhD Programme at the Faculty of Psychology (UiB 2019).



How will AI impact the society, education and healthcare sectors?

Artificial
intelligence

2Doctoral supervision



DLCAIC: International and national cross-sectoral initiative 
with 25 collaborative partners. 

■ Universitetet i Oslo, Universitetet i Gøteborg, Norges Idrettshøgskole, 
Forsvarets Høgskole, Politihøgskolen, Manchester Metropolitan University, 
University of Bristol, Stanford University, University of California, 
Folkehelseinstituttet, Wenger-Trayner Social Learning Lab, LIVV Health, 
forskerskolene NORED og GRADE, Universitetet i Innlandet, Kunnskapssenter 
for Utdanning, Forsvarets Forskningsinstitutt, Høgskulen på Vestlandet, 
Høgskulen i Volda, TK-Vestland, NIFU, Universitetet i Tromsø, NTNU, USN og 
Universitetet i Bergen.

■ …



Doctoral education is an important part of the consortium DLCAIC

Work package 1: Large Language Models, digital competence, formative 
assessment and active learning

Work package 2: Large Language Models, formative assessment, active 
learning, Intelligent tutoring systems, doctoral education and 
communities of practice (chatbot)

Work package 3: AI, algorithm generated technology exposure, 
counterproductive feedback, learning loss, active learning, and mental 
health

Work package 4: AI, inclusion, flipped digital divides, social mobility, 
shutdown technology, learning and formative assessment

Work package 5: Active learning, health empowerment, wearables, 
biohacking, feedback and shutdown technology (chatbot)

…

https://chatgpt.com/g/g-T6wJuA5tr-dlcaics-writing-the-synopsis-companion
https://chatgpt.com/g/g-W5l1Thuzx-dlcaic-s-health-empowerment-biohacking-ai


2007

DLC established 

Interdisciplinary and sector-specific knowledge of AI, and long-term AI 
research (example: DLC and DLCAIC).

2015

AI-research starts

2022-2023

Knowledge summary

GPT-4 pretesting

. 
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“AI-
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2025→

DLCAIC: 

Large scale studies

2024

Established DLCAIC

6 publications of GPT-4’s 
capability & reliability

. 



2007

DLC established 

Interdisciplinary and sector-specific knowledge of AI, and long-term AI 
research (example: DLC and DLCAIC).

2015

AI-research starts

2022-2023

Knowledge summary

GPT-4 pretesting

. 

2006

“AI-
winter”

2025→

DLCAIC: 

Large scale studies

2024

Established DLCAIC

4 publications of GPT-4’s 
capability & reliability

. 



                                            
          

    1. ChatGPT - DLC's biohacking AI 
    2. Domenespesifikk chatbot

                   3. DLCAICs Mixed Method Research Mentor

Digital Learning Communities Artificial Intelligence Centre

1 book and 6 scientific articles of the pretesting of GPT-4 and o3

Development of 
domain specific 
chatbots

Learning & health
empowerment

Pretesting

Artificial 
intelligence

Knowledge 
summaries & 
pilot

Exams, medical 
education

National 
examination in the 
nursing education 
program

Feedback on 
doctoral level

Methodology 
capability

Pretests of 
health 
technology 
& wearbles

https://chatgpt.com/g/g-W5l1Thuzx-dlc-s-biohacking-ai
https://chatgpt.com/g/g-W5l1Thuzx-dlc-s-biohacking-ai
https://chatgpt.com/g/g-W5l1Thuzx-dlc-s-biohacking-ai
https://chatgpt.com/g/g-W5l1Thuzx-dlc-s-biohacking-ai
https://chatgpt.com/g/g-T6wJuA5tr-dlcaics-writing-the-synopsis-companion
https://chatgpt.com/g/g-eVjr1m5Rr-dlcaics-mixed-method-research-mentor
https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2025.1444544/abstract
https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2025.1444544/abstract
https://osf.io/zvnj7/
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GPT-4’s ability to handle Norwegian exams and assessments in 
academic and non-academic contexts (high performance)

The tests were conducted from March 20 to August 10, 2023, as a one-shot process. Explanation: Sample refers to instances where only parts of the exam/test were carried out. Whole denotes 
cases in which the entire exam/test was completed. Two sub-tasks had to be excluded due to a task involving a drawing that GPT-4 could not process visually; therefore, 13 out of 15 sub-tasks 

were completed.

)



Goh, E., Gallo, R., Hom, J., Strong, E., Weng, Y., Kerman, H., Cool, J. A., Kanjee, Z., Parsons, A. S., Ahuja, N., Horvitz, E., Yang, D., Milstein, A., Olson, A. P. J., Rodman, A., 
& Chen, J. H. (2024). Large language model influence on diagnostic reasoning: A randomized clinical trial. JAMA Network Open, 7(10), e2440969. 
https://doi.org/10.1001/jamanetworkopen.2024.40969

■ CONCLUSIONS 
In this trial, the availability of an LLM 
to physicians as a diagnostic aid did 
not significantly improve clinical 
reasoning compared with 
conventional resources. 

■ The LLM alone demonstrated higher 
performance than both physician 
groups, indicating the need for 
technology and workforce 
development to realize the potential 
of physician-artificial intelligence 
collaboration in clinical practice.

The contours of “symbiotic intelligence“?

https://doi.org/10.1001/jamanetworkopen.2024.40969


Deng, R., Jiang, M., Yu, X., Lu, Y., & Liu, S. (2025). Does ChatGPT enhance student learning? A systematic 
review and meta-analysis of experimental studies. Computers & Education, 227, 105224. 
https://doi.org/10.1016/j.compedu.2024.105224

■ Highlights

– ChatGPT enhances academic 

performance.

– ChatGPT boosts affective-

motivational states

– ChatGPT improves higher-order 

thinking propensities

– ChatGPT reduces mental effort.

– ChatGPT does not influence self-

efficacy

The contours of “symbiotic intelligence“?

https://doi.org/10.1016/j.compedu.2024.105224


Tlili, A., Saqer, K., Salha, S., & Huang, R. (2025). Investigating the effect of artificial intelligence in education (AIEd) on learning achievement: A 
meta-analysis and research synthesis. Information Development, 0(0). https://doi.org/10.1177/02666669241304407

■ Particularly, chatbots 

achieved a very large 

effect, while Intelligent 

Tutoring Systems (ITS) 

and personalized 

learning systems had 

large effects.

■ Intelligent Tutoring 

Systems (ITS) (g=1.07)

The contours of “symbiotic intelligence“?

https://doi.org/10.1177/02666669241304407


Some contextual milestones, Large Language Models

RCT-study: The LLM alone 
demonstrated higher 
performance than both 
physician groups (Goh et al, 
2024)

2022-2023

Knowledge summary

GPT-4 pretesting

. 

RCT-study: GPT-4.5 
pass the Turing test 
(Jones & Bergen, 2025)

2025

DLCAIC: 

Large scale studies

GPT-4-Turbo (o3) achieves 
high score on the ARC-AGI 
test (Chollet, 2024)

2007

DLC established 



1. How capable is a synopsis chatbot as sparring partners for 
doctoral students, and what kind of implications can this have 
for formative assessment in the Norwegian doctoral education 
context? 

Supervisors

Lecturers

GPT-4?

PhDs



AI and the article-based thesis. 

Synopsis

Article 2 *

Article 3

Article 1

Attachements



Combination of resources and scaffolding in writing your synopsis

6. Mid term evaluation, 90% doctoral 
seminar, referees, etc. 

3. Model-texts

1. Guidelines for the PhD-thesis 
(methodology)

2. Supervision  

5. Doctoral courses (incl. 
video resources: MMR-video

4. Academic literature  

Writing the 
synopsis

7. GPT-4: Writing the synopsis 

companion

ChatGPT - DLCAICs Mixed Method 

Research Mentor

https://drive.google.com/file/d/1H9XPR2_VNZpkRufnUCnfqnbsSQCKkgcS/view
https://drive.google.com/file/d/1H9XPR2_VNZpkRufnUCnfqnbsSQCKkgcS/view
https://drive.google.com/file/d/1H9XPR2_VNZpkRufnUCnfqnbsSQCKkgcS/view
https://chatgpt.com/g/g-T6wJuA5tr-dlcaics-writing-the-synopsis-companion
https://chatgpt.com/g/g-T6wJuA5tr-dlcaics-writing-the-synopsis-companion
https://chatgpt.com/g/g-eVjr1m5Rr-dlcaics-mixed-method-research-mentor?model=gpt-4o
https://chatgpt.com/g/g-eVjr1m5Rr-dlcaics-mixed-method-research-mentor?model=gpt-4o
https://chatgpt.com/g/g-eVjr1m5Rr-dlcaics-mixed-method-research-mentor?model=gpt-4o
https://chatgpt.com/g/g-eVjr1m5Rr-dlcaics-mixed-method-research-mentor?model=gpt-4o


ARC-AGI (Abstraction and Reasoning Corpus) is a challenging test 
designed to assess general intelligence—that is, the ability to solve entirely new 
problems without having encountered similar ones before (Chollet, 2024).



Ethical “minefield” and transparency? From the integration of AI in 
education to its integration in professions and working life (example: 
American Medical Association, 2025)

Professions 
and working 
life

AI AI

Students and 
Education 

Students 
learning

Digital 
competence

Declaration of AI 
use

Profession roles Plagiarism, 
“hallucination”, and 
assessment challenges

Knowledge 
preparedness

The current state of 
knowledge

Sector 
knowledge

Desinformation
and “deep fake”

The EU AI Act, the General Data 
Protection Regulation (GDPR), 
national frameworks, and 
institutional AI guidelines



Ethical “minefield” and transparency? From the integration of AI in 
education to its integration in professions and working life (example: 
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CAN GPT-4 BE CONSIDERED AS 1. A WRITING SUPPORT OR 2. IS GPT-4 UNDERMINING STUDENTS LEARNING OF 
ACADEMIC WRITING?  (KRUMSVIK ET AL., 2024)
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CHATGPT AND GPT-4 ARE LARGE LANGUAGE MODELS. DO YOU HAVE ANY EXPERIENCE WITH USING THIS KIND OF 
ARTIFICIAL INTELLIGENCE? (KRUMSVIK ET AL., 2024)
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TO WHAT EXTENT DO YOU THINK YOU WILL USE CHATGPT-4 OR GPT-4 DURING YOUR PHD-SCHOLARSHIP? 
((KRUMSVIK ET AL., 2024))
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PhD-candidates (N=96)



Tentative findings autumn 2025

■ From 2024 to 2025, PhD candidates have 

increasingly integrated artificial intelligence tools 

into their research workflows, using them for 

literature analysis, data interpretation, and even 

conceptual development.



Many critical questions about AI in 

higher educationThe many shadow sides 

of artificial intelligence→

“ethical minefield”, etc.

Lack of transparency,

assessment challenges, 

ethical considerations, 

etc. 

Students and PhD’s AI-

use “under the radar”? 



How will AI impact article-based theses?

Part I: Synopsis 1. Introduction
2. Theoretical and 

conceptual framework  

3. Current state of 
research on Flipped 

Classroom
4. Methodology

5. Presentation of 
articles

6. Discussion and 
conclusion

Part II: The 
studies

Article I Article II Article III Article IV Appendices

published in press published under review

Han Han (2024)



Article I
(researchers' 
perspective)

Article II
(teacher educators' 

perspective)

Article III
(student teachers' 

perspective)

Article IV
(student teachers' 

perspective)

Design Scoping review Mixed methods 
case study research

Mixed methods
case study research

Mixed methods
case study research

Sample Published peer-
reviewed articles

English language 
teacher educators in 
Norway

English language  
student teachers in 
Norway

English language  
student teachers in 
Norway

Data • Database searches
• Keywords
• In/exclusion criteria
• Manual searches

• Surveys
• In-depth interviews

• Surveys
• Focus group 

interviews
• Exit tickets

• Surveys
• Focus group 

interviews

Analysis Statistical analysis
Qualitative analysis

Statistical analysis
Thematic analysis

Statistical analysis
Thematic analysis 

Statistical analysis
Qualitative analysis

Han Han (2024)



Article based thesis: Feedback from reviewers, supervisors and AI?

2Referees feedback on article Supervisors feedback on the synopsis

2Focus on journals guidelines     Focus on the PhD-guidelines 

2Scientific article The synopsis

2

Focus on coherence within 1 article                     Focus on coherence within 1 article and  
between 3 articles  (in the synopsis)



AI and validity communities in supervision

Your own 

academic writing 

of a section in 

your synopsis

Feedback and 

discussion with 

generative AI

Feedback and 

discussion with 

supervisors



Example, Rubrics: Unpacking your chapters and overall literature review in your 

synopsis. Step-by-step discussion with AI on each section and chapter? (Krumsvik, 2019)

Methodology: The candidate will 

account for, and justify, the 

methodological choices and research 

strategies utilized in the articles. The 

data collection process is described, 

and the quality of the data and analysis 

work is discussed.  Philosophy of 

science is discussed where relevant. 

Such a discussion may also be placed 

in the introduction or discussion 

sections. 

Comment: Methodology must align with 

the theoretical stance and underpinning 

ontological and epistemological 

assumptions, which should be stated.

Research design must align with 

methodology. Should be clearly 

articulated and justified. 

The method(s) used must be 

appropriate, feasible and congruent 

with the other aspects of the research 

approach. Some  aspects of literature 

review could be mentioned here.

Results: 
The main findings of the thesis are 

accounted for briefly and 

systematically. The theme of the thesis 

and the correlation between the content 

of the articles should be clearly 

presented. No empirical data can be 

brought into the results which are not 

presented in the articles.

Comment: As part of the results, the 

analysis used need to be appropriate, 

which means there needs to be 

consistency between the method(s) 

and analysis.

Overview of articles: Following the abstract, 

the articles included in the thesis should be listed 

on a separate page. The list should state the 

publishing status of each article (submitted, 

accepted etc.). 

Comment: A brief explanation of the coherence 

between the three articles to show how these 

relates to the overall research question and the 

thesis’ coherent whole, is important in this section 

and in the introduction (next section).

Introduction: The purpose of the study should 

be clearly presented here. Themes and issues are 

specified and actualized from a social and/or 

research context. The theoretical framework may 

be presented here. 

Comment: A brief description of the positioning 

of your study to the current state of knowledge 

should be made explicit here. 

Theoretical framework: The candidate 

presents the overarching theoretical approaches 

that ties the theoretical suppositions and issues 

discussed in the individual articles together. The 

candidate can expand further on theories and the 

research literature presented in the articles. 

Comment: Thus the critical issue is to be clear 

about one's underpinning theoretical stance, and

ensure that there is explicit alignment and 

consistency between your theoretical stance and 

your approach, as well as within the approach and 

thus between the methodology, design, methods, 

instruments and analysis. A more thorough 

literature review should be carried out in this 

part

The data analysis must be explicit and linked to 

the data and research question, and should be 

guided by prior theory, theoretical assumptions 

and underpinning theoretical stance.

Discussion and conclusion: 
The candidate discusses how the findings 

contribute to existing research in the field, as well 

as any theoretical implications or contributions. 

The discussion should demonstrate a critical 

distance to, and an ability to reflect on, strengths 

and weaknesses of the candidate’s own 

research, as well as the ability to provide relevant 

ethical considerations. The conclusions are 

related clearly to the thesis’ formulation of 

problems. Practical implications of the findings 

and needs for future research are discussed.

Comment: The discussion and conclusion 

should culminate to the thesis contribution to 

the current state of knowledge.

Declaration of AI-use

Appendix: 
Documents not included in the articles and that 

are significant to understand the results, as well 

as research ethics recommendations, etc., are 

included in the appendix.

Comment: To increase the thesis’ transparency, it 

is possible to add additional information in the 

appendix. This can be supplementary materials 

about e.g. research instruments, data sets and/or 

extracts, and other relevant information). 

Increasing the transparency is also mitigated by 

(increasing) the length of the synopsis (e.g. 90 

pages at Faculty of Psychology, UiB). Snapshots 

from the literature review can be placed here.

Quality Requirements: 

- Formulation of problems (thesis 

statements , hypotheses and/or 

research questions) are clearly and 

precisely formulated  

- The purpose of the study is clearly 

presented and the investigation is 

actualized/contextualized  

- The thesis relates to the status of 

knowledge within the relevant 

field of study  

- Theories and concepts are justified 

and used precisely and in an 

academically relevant manner 

- Methodological design and analysis 

are described and justified 

- Assessments of research ethics are 

discussed where necessary and 

relevant 

- Results are clearly presented, 

embedded, documented and 

discussed - Conclusions are 

consistent with the premises found 

in the formulation of problems, 

theoretical perspectives and 

empirical material 

- The thesis’ contribution to 

knowledge is clearly 

demonstrated

References: 

Faculty of Psychology (2019). Guidelines, 

PhD Programme at the Faculty of Psychology. 

Bergen: UiB.

Krumsvik, R. (2015). The synopsis in a 

doctoral thesis. I R. Krumsvik, En

doktorgradsutdanning i endring. Oslo. 

Fagbokforlaget

The case is based on p. 8-10 in the guidelines about the synopsis in the PhD Programme at the Faculty of Psychology (UiB 2019).



 



AI: RAG, digital competence and Chain of thought prompting  Writing the synopsis companion)

20142024

https://chatgpt.com/g/g-T6wJuA5tr-dlcaics-writing-the-synopsis-companion


GPT-4-Turbo (o3)-→RAG and CoT – Real life case

■ Together, you get the best of both worlds.

■ RAG can retrieve facts and data (third party data (e.g. PhD-policies in 
a special country/context)

■ CoT can use those facts intelligently through reasoning and problem-
solving. 

■ The result is a model that can both know and “think”.

■ Example (Krumsvik et al., 2025):

– PhD-assistant in a dental case study:

– RAG retrieves the latest IADT-guidelines

– CoT reasons:“Based on the patient’s symptoms and the new IADT-
guidelines, we should first do X, then Y, and finally Z.

https://www.tannlegetidende.no/article/2025/10/Symbiotisk-intelligens-i-akutt-tanntraumediagnostikk%20(1)/
https://www.tannlegetidende.no/article/2025/10/Symbiotisk-intelligens-i-akutt-tanntraumediagnostikk%20(1)/
https://iadt-dentaltrauma.org/guidelines-and-resources/guidelines/
https://iadt-dentaltrauma.org/guidelines-and-resources/guidelines/
https://iadt-dentaltrauma.org/guidelines-and-resources/guidelines/


Example of CoT, scripts and instructions in research 
(Mork et al., 2025) 

https://github.com/MMIV-ML/helseveileder

https://github.com/MMIV-ML/helseveileder
https://github.com/MMIV-ML/helseveileder
https://github.com/MMIV-ML/helseveileder
https://github.com/MMIV-ML/helseveileder


Implications? How will AI and symbiotic intelligence impact the             
education and healthcare sectors?

Symbiotic
intelligence2Synthetic data



«(…)   Context is not always everything, but it colors      
everything” (Pajares 2005, p. 342). 

Transparency of AI use



                                            
   

Declaration of AI use in the doctoral thesis
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In conference presentations

In article drafts and pre-prints

During Mid-term Evaluation

As part of the whole thesis 

In the synopsis

In each scientific articles in the thesis



AI as a sparring partner for PhD-candidates?

PhD-candidates

(Dreyfus and Dreyfus, 1986) 



A. PhD’s methodological and domain 
knowledge

B. Scaffolding (research groups, etc.)

E. Supervision (+peer review for articles)

C. External academic writing expertise

D. GPT-4, Claude og Gemini Advanced, etc.

Communities of validity (Krumsvik, 2023):



Summary

1 Doctoral education in alteration?

2 Challenges and possibilities

3 AI skills among ph.d.-candidates

4 AI research promotes sector-specific 
knowledge and knowledge preparedness
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