EXPERT SURVEY QUESTIONNAIRE (ROUND 1 - DELPHI)
Regarding the Proposal of the “AI-REFINE” Process to Foster Competency in Co-designing STEM Lesson Plans with AI for Pre-service Teachers
PART 1: INVITATION AND EXPERT INFORMATION
1.1. Open Letter
Dear Expert,
We are a research group currently conducting a study titled: “Proposing the 'AI-REFINE' process to foster competency in co-designing STEM lesson plans with AI for Pre-service Teachers.”
In the context where Generative Artificial Intelligence (AI) (such as ChatGPT, Gemini, Claude...) is rapidly penetrating every field, education is no exception. AI offers significant potential in supporting teachers, particularly in designing lesson plans, helping to reduce administrative workload and provide creative ideas. However, using AI passively and without critical thinking can lead to low-quality lesson plans that are scientifically inaccurate, methodologically outdated, or lack learner agency.
For Pre-service Teachers (PSTs) – future educators – equipping them with the competency to master this technology is extremely urgent. They need to be fostered to become “co-designers”, capable of collaborating with, controlling, and exploiting AI effectively and ethically.
With that goal in mind, the research group has drafted a training process named “AI-REFINE”. This process is designed to provide a structured model to help PSTs develop the competency to co-design STEM lesson plans with AI.
We are conducting this research using the Delphi method, aimed at collecting and synthesizing opinions from leading experts. The objective of this Round 1 Survey Questionnaire is to gather your qualitative, in-depth, critical, and constructive feedback. These opinions serve as a vital foundation for us to screen, refine, supplement, and validate the initial draft process before moving on to subsequent quantitative rounds.
We understand that your time is very valuable. Since the content of the process requires detailed analysis, this questionnaire is designed to collect in-depth opinions and is expected to take approximately 30 to 45 minutes to complete.
We deeply cherish your knowledge and experience and look forward to receiving your valuable contributions.
1.2. Commitment to Anonymity and Confidentiality
Candor in feedback is a core element of the Delphi method. Therefore, we commit to:
· Absolute Anonymity: Your identity will be kept absolutely anonymous throughout the research process. Other experts in the panel will not know your information, and vice versa. Your identity will not appear in any reports or publications.
· Data Confidentiality: All contributions will be coded and accessed only by the core research team. Published results will be presented as aggregated data and cannot be traced back to any individual.
· Voluntary Participation: Your participation is entirely voluntary. Your completion and submission of this questionnaire are understood as your consent to participate in Round 1 of the study.
1.3. Expert Screening Information
To ensure the validity of the Delphi expert panel, please provide some information regarding your professional background (your personal information is not required).
Question 1. Please indicate the main field of expertise in which you are researching and teaching most deeply (You may select more than one): 
[ ] STEM Education / Teaching Natural Sciences, Technology, Informatics, Mathematics 
[ ] Educational Technology / AI Application in Teaching 
[ ] Teaching Methodology (General) / Didactics / Curriculum Design 
[ ] Educational Sciences / Measurement & Evaluation in Education 
[ ] Other (Please specify): ....................................................................
Question 2. How many years of experience (teaching, researching, or professional work) do you have in the main field selected above? 
[ ] 10 to 15 years 
[ ] 16 to 20 years 
[ ] Over 20 years
Question 3. Which group does your primary workplace belong to? 
[ ] University / College of Education (Pedagogy) 
[ ] Institute of Educational Sciences/Research 
[ ] Educational Management Agency (Department, Ministry) 
[ ] K-12 School (in the role of expert/key teacher) 
[ ] Educational Technology (EdTech) Organization/Enterprise 
[ ] Other (Please specify): ....................................................................

PART 2: DETAILED DESCRIPTION OF THE DRAFT “AI-REFINE” PROCESS
The section below details the 6 steps of the “AI-REFINE” process (an acronym for Articulate Idea, Request, Evaluate, Formulate, Iterate, Normalize & Export). This is the draft process proposed by the research team.
We respectfully request that you examine the connotation of each step carefully before answering the questions in Part 3.
2.1. Step 1: A.I. (Articulate Idea)
· Detailed Description: This is the pedagogical foundation step and takes place before interacting with AI. In this step, PSTs must exercise critical thinking to clearly define the core parameters of the lesson.
· Connotation 1 (Context & Objectives): PSTs must clearly define: (1) Specific Learning Objectives; (2) The context of the STEM lesson, prioritizing practical issues (e.g., pollution, clean energy, traffic safety...).
· Connotation 2 (Unpacking Standards): This is a key factor. PSTs must start with the standards of the current education curriculum. They must perform the skill of “unpacking standards” to clearly determine what students “must know” and “be able to do” after the lesson.
· Connotation 3 (Defining Parameters for AI): Based on objectives and standards, PSTs draft input parameters to provide to AI, including: Target students (grade, psychophysiological characteristics, regional characteristics), estimated duration, desired dominant activities, and constraints (e.g., STEM materials must be recycled, low cost).
· Goal of the step: To ensure PSTs maintain pedagogical control. The quality of this step will determine the quality of the entire process, preventing AI from “leading” the lesson astray or creating lesson plans unsuitable for the context and contemporary pedagogical values.
2.2. Step 2: R (Request)
· Detailed Description: This is the step of direct technical interaction with AI, focusing on Prompt Engineering skills.
· Connotation 1 (Structured Prompts): PSTs do not ask single, generic questions (e.g., “Create a STEM lesson plan”). They must learn to write structured, clear prompts using natural but precise language.
· Connotation 2 (Providing Role & Context): PSTs must “assign a role” to the AI (e.g., “Act as an expert in designing Grade 5 STEM lessons, experienced in project-based learning”) and provide detailed context (e.g., “for Grade 5 students in Vietnam, focusing on recycled materials”, “support for multilingual students”).
· Connotation 3 (Integrating PCK and Materials): At an advanced level, PSTs are encouraged to incorporate Pedagogical Content Knowledge (PCK) into the prompt and provide reference materials (e.g., excerpts from textbooks or standards defined in Step 1) for AI to rely on to generate more accurate and relevant results.
· Goal of the step: To collect high-quality “raw materials” from AI. The goal is to foster in PSTs the competency to “ask correctly” to receive useful answers, rather than generic, inapplicable responses.
2.3. Step 3: E (Evaluate)
· Detailed Description: This is the core critical thinking step, embodying the “human-in-the-loop” principle. PSTs are never allowed to trust AI results absolutely.
· Connotation 1 (Evaluating Accuracy): PSTs must check and detect “false claims,” “logical fallacies,” and “fabricated evidence.” This is especially important with scientific content in STEM, where AI often generates “content errors” or lacks “academic depth.”
· Connotation 2 (Evaluating Bias & Values): PSTs must evaluate “unacknowledged biases” (e.g., regarding gender, region) in the content and language generated by AI. Simultaneously, they must check if the lesson reflects “contemporary pedagogical values,” such as whether it promotes “student agency” – a point where generative AI often performs poorly.
· Connotation 3 (Aligning with Objectives): PSTs must compare AI results with the objectives and standards defined in Step A.I. (Articulate Idea) to decide which parts to “keep” and which to “discard.”
· Goal of the step: To build a “professional filter” for PSTs. Ensuring that only accurate, pedagogically appropriate, and ethical content is moved to the next step.
2.4. Step 4: F (Formulate)
· Detailed Description: This is the step of true co-design or collaboration. PSTs begin to draft the official Lesson Plan.
· Connotation 1 (Selective Integration): PSTs do not “copy-paste.” Instead, they integrate useful parts selected from Step E (e.g., activity ideas, guiding questions, creative assessment options) into their own Lesson Plan framework.
· Connotation 2 (Adding Human Value): PSTs must add elements that AI cannot provide: (1) Their actual classroom context (e.g., specific student characteristics); (2) “Educational wisdom” and “professional judgment”; (3) Inspirational and personal motivational elements.
· Connotation 3 (Focusing on Higher Values): While AI handles repetitive administrative tasks, PSTs can focus time and intellect on higher-value aspects such as designing interactive activities, personalizing learning, and building formative assessments.
· Goal of the step: To create a hybrid product combining the computational power of AI and the pedagogical sophistication of humans. The final product must be better than what AI or an inexperienced PST could do alone.
2.5. Step 5: I (Iterate)
· Detailed Description: This step applies iterative design thinking, a core principle in both technology development and modern instructional design.
· Connotation 1 (Rapid Prototyping): AI allows PSTs to create multiple prototypes of an activity, a set of questions, or a lesson plan quickly (e.g., “Give me 3 options to organize this activity”).
· Connotation 2 (Non-linear Process): PSTs do not follow a straight line. They can iterate the process: After Formulating (F), they may find the need for better ideas and return to Request (R) with a new prompt; or they return to Evaluate (E) another version proposed by AI.
· Connotation 3 (Continuous Improvement): This process encourages PSTs to “fail early and fail fast” in a safe environment. They can continuously improve their product based on feedback (self-feedback, feedback from AI, or from instructors/peers).
· Goal of the step: To transform lesson planning from a static “product” submitted once, to a dynamic and continuous “process.” Encourage PSTs to experiment, compare, and refine to find the optimal solution.
2.6. Step 6: N.E. (Normalize & Export)
· Detailed Description: This is the final Quality Assurance step before putting the Lesson Plan into practice.
· Connotation 1 (Normalize): “Normalize” here is defined as compliance with standards. PSTs must review one last time to ensure (1) Absolute Alignment between Objectives, Standards, Activities, and Assessment. This is a prerequisite and non-negotiable in lesson design. (2) The Lesson Plan complies with regulations on format and structure of the school or management agency (e.g., following Official Letter 5512, 2345...).
· Connotation 2 (Export): This is the action of exporting the final product (e.g., Word file, PDF, or uploading to LMS) in a professional format, ready for use, sharing, or submission to reviewers (instructors, school board).
· Goal of the step: To ensure the final product, although created with AI support, still fully meets the professional and legal requirements of the education sector. This step asserts the accountability of the teacher.

PART 3: OPEN-ENDED QUESTIONS (DELPHI ROUND 1)
Based on the detailed description of the 6 steps of the “AI-REFINE” process in Part 2, we respectfully request the Expert to provide analytical opinions, evaluations, and suggestions (in the form of open-ended responses) for the groups of issues below. Please answer as detailed as possible, as these qualitative opinions are the most important raw data for the subsequent rounds.
GROUP 1: OVERALL ASSESSMENT
Question 1.1 (Regarding Naming): How do you assess the name “AI-REFINE” and the terms used for the 6 steps (Articulate Idea, Request, Evaluate, Formulate, Iterate, Normalize & Export)? Are the name and these terms clear enough, easy to remember, and do they cover the connotation of the process? 
...................................................................................................................................................
Question 1.2 (Regarding Logic): How do you assess the logic and sequence of the 6 steps in this process? Is the arrangement from A.I. to N.E. reasonable? Why? 
...................................................................................................................................................
Question 1.3 (Regarding Uniqueness/Value): In your assessment, does this “AI-REFINE” process have any new, unique points, or outstanding value compared to other lesson design models/processes (e.g., ADDIE, 5E, Backward Design...) in the context of AI involvement? 
...................................................................................................................................................
GROUP 2: DETAILED STEP ASSESSMENT
Question 2.1 (Regarding Step 1: A.I. - Articulate Idea): (a) In your opinion, is the step “A.I. (Articulate Idea)” (focusing on defining objectives, context, and analyzing standards before using AI) necessary? Why? (b) Is the connotation of the A.I. step as described clear and complete? Do you suggest any adjustments or additions (e.g., specific elements PSTs need to define) for the connotation of this step? (c) Is fostering this competency for PSTs feasible? 
...................................................................................................................................................
Question 2.2 (Regarding Step 2: R - Request): (a) Is the step “R (Request)” (focusing on Prompt Engineering, assigning roles, providing context and PCK) necessary? (b) Is the connotation of step R as described clear and complete? Do you suggest any adjustments or additions (e.g., specific prompting techniques)? (c) Is fostering this competency for PSTs feasible? 
...................................................................................................................................................
Question 2.3 (Regarding Step 3: E - Evaluate): (a) Is the step “E (Evaluate)” (focusing on detecting errors, biases, and assessing pedagogical value) necessary? Is this the most important step in the process? (b) Is the connotation of step E (e.g., evaluation criteria) clear and complete? Do you suggest adding any other evaluation criteria that PSTs need to note when verifying AI results? (c) Is fostering this (highly critical) competency for PSTs feasible? 
...................................................................................................................................................
Question 2.4 (Regarding Step 4: F - Formulate): (a) Is the step “F (Formulate)” (focusing on co-design, integration, and adding human value) necessary? (b) Is the connotation of step F as described clear and complete? Is the distinction between “integration” (AI’s part) and “addition” (human’s part) distinct? (c) Is fostering this “co-design” competency for PSTs feasible? 
...................................................................................................................................................
Question 2.5 (Regarding Step 5: I - Iterate): (a) Is the step “I (Iterate)” (focusing on iterative design thinking, rapid prototyping) necessary in a training process? (b) Is the connotation of step I as described clear and complete? Do you have any suggestions to clarify the “non-linear” nature of this step (e.g., returning to steps R or E)? (c) Is fostering this “iterative” thinking for PSTs feasible, or will it cause confusion and waste time? 
...................................................................................................................................................
Question 2.6 (Regarding Step 6: N.E. - Normalize & Export): (a) Is the step “N.E. (Normalize & Export)” (focusing on alignment with standards) necessary, or is it an obvious part of Step F (Formulate) and does not need to be separated? (b) Is the connotation of step N.E. as described, especially the concept of “Normalize,” clear and complete? (c) Is fostering this “final quality control” competency for PSTs feasible? 
...................................................................................................................................................
GROUP 3: ASSESSMENT OF PROCESS COMPLETENESS
Question 3.1 (Regarding Adding Steps): In your opinion, is the “AI-REFINE” process with 6 steps as above complete? Should we add any step that this process has missed? (e.g., a step on “Pilot/Trial Teaching” or “Evaluation & Reflection after teaching”?). If so, what is that step and what is its connotation? 
...................................................................................................................................................
Question 3.2 (Regarding Removing Steps): Are there any steps among the 6 steps above that are redundant, unnecessary, or can be removed to make the process more streamlined? Why? 
...................................................................................................................................................
Question 3.3 (Regarding Merging/Splitting Steps): Should any steps be merged together (e.g., merging “Formulate” and “Iterate”)? Or should any step (e.g., Step 1 or 3) be split into clearer sub-steps? Please state the reason. 
...................................................................................................................................................
GROUP 4: ASSESSMENT OF APPLICABILITY
Question 4.1 (Regarding Implementation Challenges): Based on your experience, what is the biggest difficulty or challenge when implementing training of this 6-step process for PSTs in Vietnam? (e.g., PSTs’ foundational technology competency, critical thinking, training program duration, or the capacity and acceptance of Teacher Educators themselves?). 
...................................................................................................................................................
Question 4.2 (Regarding Prerequisites): To implement this “AI-REFINE” process effectively in Teacher Education Institutions, what prerequisites do we need to meet? (e.g., regarding technology infrastructure, school policy, guidance materials, or Teacher Educator competency?). 
...................................................................................................................................................
Question 4.3 (Regarding PST Competency): What foundational knowledge or skills (prerequisite skills) do PSTs need before participating in learning this process (e.g., basic knowledge of Teaching Methods, AI, or STEM?). 
...................................................................................................................................................
GROUP 5: FINAL OPEN-ENDED QUESTION
Question 5.1: Besides the contents above, do you have any other contributions, comments, or recommendations to help the research group perfect this “AI-REFINE” process? (e.g., regarding ethical risks, ways to assess PST competency when they perform this process...). 
...................................................................................................................................................
Sincerely thank you for your valuable intellectual contribution!
