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C O N T E X T,  P RO B L E M ,  
A N D  M OT I VAT I O N



W H Y  T H I S  M A T T E R S  F O R  
P R E S E R V I C E  T E A C H E R S Cognitive and Affective Load

Designing computational thinking tasks for young children is cognitively 

demanding for preservice teachers still building pedagogical theory.

The Appeal of Automated Generation

AI lesson generation lowers immediate effort but transfers the burden 

onto evaluation, where novice teachers are least prepared.

Coding Anxiety in Novices

Preservice teachers report heightened anxiety with coding tasks lacking 

automated feedback, which biases them toward uncritical AI use.

The Pedagogical Stakes

The point is not to make AI the designer, but to train future teachers as 

critical curators of AI-generated materials.



T H E  R A P I D  E N T R Y  O F  
G E N E R A T I V E  A I  I N T O  
T E A C H E R  E D U C A T I O N

Faster Than Programmes Expected

Teacher education programmes began considering GenAI only after 

preservice teachers were already using LLMs to draft lesson plans.

Use in ScratchJr-Based Settings

LLMs are used to generate ScratchJr activities for children aged 5 to 7, 

often without consideration of developmental constraints.

Procedurally Plausible, Not Pedagogically Sound

Outputs include sprite, narrative, and blocks, yet often fail on 

developmental fit, ScratchJr syntax, or socio-emotional alignment.

What Teacher Education Must Add

Preservice training needs explicit, domain-specific methods to 

evaluate, revise, and take responsibility for AI-generated materials.



V I B E  C O D I N G :  T H E  
S P E C I F I C  R I S K  F O R  E A R L Y  
C H I L D H O O D

Definition (after Karpathy)

Generation of outputs through conversational prompting without critical 

evaluation of their fitness for purpose.

Three Concrete Failure Modes

Outputs exceed ScratchJr block syntax, misrepresent socio-emotional 

aims, or bypass deliberate developmental sequencing.

Why Novices Are Vulnerable

Preservice teachers facing cognitive overload and coding anxiety will 

default to the path of least effort: unconstrained prompting.

What the Framework Does

The Critical Curation Protocol builds deliberate pauses into design, 

requiring explicit pedagogical justification at each step.



T H E O R E T I CA L  
F O U N D AT I O N S









C O D I N G  A S  A N O T H E R  
L A N G U A G E  ( C A L ) Coding as Literacy, Not Skill

Bers reconceptualises programming as a symbolic system through 

which children express meaning, not merely a technical skill.

Aligned with Early Childhood Pedagogy

Coding is integrated with drawing, storytelling, and play; the activity, not 

the code, is the unit of pedagogical meaning.

Why ScratchJr Fits CAL

Icon-based blocks remove syntactic barriers, allowing pre-readers to 

construct interactive narratives without typed code.

What Counts as Success

Computational tasks are vehicles for developing the values and 

competencies the activity targets, never ends in themselves.



P O S I T I V E  T E C H N O L O G I C A L  
D E V E L O P M E N T  ( P T D ) Six Positive Behaviours

Communication, collaboration, community building, content creation, 

creativity, and choices of conduct.

From Task Completion to Behaviour

PTD shifts the assessment focus from whether code runs to whether 

the activity authentically operationalises a positive behaviour.

PTD as Evaluative Lens for AI Output

Each AI-generated activity is evaluated against the six PTD behaviours 

before it is considered deployment-ready.

Alignment with Greek Mandates

The Greek preschool Teacher's Guide requires that technology 

integration support the child's holistic socio-emotional development.



S C R A T C H J R :  A F F O R D A N C E S  
A N D  T H E  A S S E S S M E N T  G A P Designed for Pre-Readers

Block-based, icon-driven environment for ages 5 to 7; no text input, no 

variables, no nested loops, no conditional statements.

No Automated Assessment

Unlike older block environments (e.g. Dr. Scratch for Scratch 3), 

ScratchJr has no embedded code-analysis or CT-scoring tool.

Where LLMs Drift

LLMs often hallucinate features ScratchJr does not have: variables, 

score tracking, if/then logic, nested loops.

Implication for Preservice Training

Preservice teachers must audit each AI output against ScratchJr’s 

actual block palette before classroom use.



T H E  T H R E E - P H A S E  
C R I T I CA L  C U R AT I O N  
P ROTO C O L



R A T I O N A L E  A N D  D E S I G N  
O F  T H E  P R O T O C O L AI as Draft, Teacher as Decider

GenAI supports educational decision-making but does not substitute 

for it; outputs are drafts requiring human evaluation.

Designed-In Friction

Unconstrained prompting is too easy; the protocol builds in mandatory 

pauses where each design choice must be justified.

The Three Phases

Phase 1: AI-Assisted Storyboarding.  Phase 2: Critical Curation.  Phase 

3: Formative Assessment.

Anchored in Policy and Pedagogy

Aligned with UNESCO AI Competency Framework for Teachers and the 

JRC CompuThink II call for preservice-stage intervention.



P H A S E  1 :  A I - A S S I S T E D  
S T O R Y B O A R D I N G Constrained Prompting

Preservice teachers use PTD activity planning sheets to define exact 

parameters the LLM must operate within.

Role-Prompting the LLM

The LLM is instructed to act as an early childhood instructional 

designer constrained by ScratchJr's visual syntax.

Block-Palette Restriction

Prompts restrict the AI to ScratchJr's native block categories: 

triggering, motion, looks, and control.

The Zero-PII Mandate

No identifying information about children, classrooms, or schools 

appears in prompts or AI responses.



W O R K E D  E X A M P L E :  
“ C O M M U N I T Y  G A R D E N ” Target PTD Value

Generosity, operationalised through turn-taking between two sprites in 

a two-scene ScratchJr project.

Constrained Block Palette

Prompt restricts AI to simple event triggers (Start on Tap, Start on 

Bump) and motion sequences only.

Computational Concept Targeted

Events and simple parallelism (Brennan & Resnick); the “Send 

Message” block carries the social meaning of turn-taking.

Why This Is Authentic Operationalisation

The virtue is not in the narrative label; it is in the code logic. Each 

sprite’s movement is triggered by the other’s completion.



P H A S E  2 :  C R I T I C A L  
C U R A T I O N AI Output as First Draft

Generated materials are treated as preliminary drafts subject to 

structured evaluation before classroom use.

The Two-Rejection Rule

Each AI output must be rejected and revised at least twice, with 

documented rationale for each rejection.

What Counts as a Valid Rejection

Only rejections citing (a) platform syntax violation, (b) PTD values 

misalignment, or (c) developmental coherence failure count.

Additional Audits

Age-Appropriate Complexity Audit; CAL/PTD Values-Alignment Audit; 

Societal Bias and Ethical Computing Audit.



P H A S E  3 :  F O R M A T I V E  
A S S E S S M E N T The Assessment Workload

Manual observational assessment increases workload and is a 

documented source of teacher anxiety in early STEM.

Hybrid CT + PTD Rubric

Intersects Brennan & Resnick's CT dimensions (Concepts, Practices, 

Perspectives) with PTD behavioural indicators.

AI Drafts, Teacher Finalises

The LLM drafts scenario-specific anchor text; the preservice teacher 

rewrites for direct classroom observability.

Three-Level Scaling

Behavioural indicators scaled Absent / Emerging / Present, observed 

during or immediately after the child's ScratchJr session.



I M P L E M E N TAT I O N  A N D  
I N I T I A L  F I N D I N G S



T H E  G R E E K  C A L S C R A T C H J R -
G R  C O N T E X T The National Curriculum Mandate

Greek preschool curriculum requires digital tools to be embedded 

cross-thematically within play centres, not as isolated tech instruction.

CT Mandated, Capacity Lagging

JRC CompuThink II: Greece has compulsory CT in primary and lower 

secondary, but reports lack of adequately trained teachers.

The OECD Diagnosis

OECD review of Greek education: digital practice remains at the 

digitisation stage; only 63% of students see teachers as willing to use 

digital resources.

Why Preservice, Not In-Service

OECD and JRC both identify initial teacher education, not post-

qualification workshops, as the primary structural lever for change.



C O U R S E - E M B E D D E D  
M I C R O - P I L O T

Setup

20 preservice preschool educators, paired work, one 
shared design brief: a community-garden ScratchJr 
activity for ages 5 to 7.

What Was Collected

Initial and revised lesson drafts, rejection logs with 
documented rationale, instructor rubric scores, brief 
exit slip.

What We Found: Feasibility

Students did not treat first outputs as final; they 
revised against platform, age, value alignment, and 
documented their reasoning.



I M P L I CAT I O N S ,  
L I M I TAT I O N S ,  A N D  
C O N C L U S I O N S



I M P L I C A T I O N S  F O R  
P R E S E R V I C E  T E A C H E R  
E D U C A T I O N

Beyond AI Tool Use

The skill to develop is not how to use AI tools, but how to evaluate, 

reject, and revise their outputs against pedagogical criteria.

Procedural Scaffolds Over Affect

Evidence from CAL-ScratchJr PD: self-efficacy does not predict coding 

competency; procedural scaffolds carry more weight.

Domain-Specific, Not Generic

Existing AI literacy frameworks target older learners or text-based 

environments; this protocol is specific to ScratchJr and PTD.

Institutional Implication

Academic integrity policies must distinguish AI-assisted plagiarism 

from documented critical co-design.



L I M I T A T I O N S  A N D  F U T U R E  
W O R K What the Pilot Does Not Show

The pilot establishes feasibility only; it does not yet show that the 

protocol reduces uncritical AI reliance over time.

The Language Issue

LLM outputs and support materials work more reliably in English than in 

Greek; mitigated here by bilingual prompt support.

Required Next Steps

Longitudinal cohorts, peer-observation cycles, practicum integration; 

the four Kong-Lai-Sun conditions for durable PD gains.

Risk of Procedural Overhead

For anxious novices, structured rejection requirements may act as a 

stressor; future designs should stratify by prior competence.



T A K E - H O M E  M E S S A G E

AI Has a Place

GenAI can reduce preparation time and seed ideas, but only inside a 

pedagogical framework that defines what counts as good.

The Cost of Vibe Coding

Without structured curation, AI produces ScratchJr activities that 

resemble coding lessons but fail on the dimensions that matter.

What the Protocol Embeds

An argument: AI supports design; the teacher retains agency over 

pedagogical logic. Drafts go in; judgement decides what comes out.

The Shift

From AI-generated lesson plans to teacher-curated, child-centred 

coding activities. Thank you.

“I wish it need not have happened in my time,” 
said Frodo.
“So do I,” said Gandalf, “and so do all who live to 
see such times. But that is not for them to 
decide. All we have to decide is what to do with 
the time that is given us.”

Book I, Chapter 2, “The Shadow of the Past”, in 
The Fellowship of the Ring.
J. R. R. Tolkien (John Ronald Reuel Tolkien)
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