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Abstract 
Background: Early reading ability is a fundamental literacy competency for children aged 5-6 years, 
yet early childhood education (ECE) settings in Indonesia remain predominantly reliant on 
conventional, non-adaptive instructional media. Objective: This study aimed to (1) identify the 
learning needs and technology readiness of PAUD teachers regarding early reading media, and (2) 
design a conceptual AI-VR storytelling animation media at Technology Readiness Level (TRL) 1-3. 
Methods: A Research and Development (R&D) approach using the ADDIE model was applied, 
bounded at TRL 1-3 (Analysis and Design phases). An online, self-administered needs-analysis 
questionnaire (40 Likert items across five sub-scales, plus open-ended items) and a storyboard 
response questionnaire (7 Likert items plus open-ended items) were distributed to PAUD teachers 
via a shared digital form; 167 teachers completed both instruments (97.6% female; 74.3% from 
Central Sulawesi, 22.2% from South Sulawesi, 3.6% unclassifiable location). A five-episode AI-VR 
storyboard was rated by three expert validators (two media experts, one ECE curriculum expert) 
against an 8-item rubric (5-point scale) covering four dimensions; content validity was quantified 
using Aiken's V (Aiken, 1985). Data were analysed descriptively (mean, SD), for internal consistency 
(Cronbach's alpha), and for between-region differences (Mann-Whitney U); open-ended responses 
were examined through keyword-based content analysis. Results: Internal consistency was 
acceptable to excellent across sub-scales (α = 0.74-0.96). Teachers reported strong 
motivational/innovation needs (M = 4.39) and clear prioritisation of early-reading indicators (M = 
4.44), moderate current-practice limitations (M = 3.78) and digital (AI/VR) readiness (M = 3.82). No 
statistically significant differences were found between Central and South Sulawesi respondents on 
any sub-scale (all p > 0.05, Mann-Whitney U). Expert validation of the storyboard yielded a mean 
Aiken's V of 0.865 (range 0.750-1.000), at the boundary of the acceptable (V ≥ 0.75) and high (V ≥ 
0.87) validity thresholds. Teacher response to the storyboard was high (overall M = 4.22, SD = 0.63, 
α = 0.95). Conclusion: The AI-VR storytelling animation design is grounded in an empirically 
documented practitioner needs profile, meets acceptable-to-high expert content validity, and 
received a positive, internally consistent practitioner response, providing a design-stage foundation 
for prototype development at TRL 4 and beyond. The self-selected, geographically and educationally 
skewed nature of the online sample, and the small (n = 3) validator panel, are addressed as 
limitations. 
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Introduction 

Early reading ability is foundational to academic achievement, with the critical 
transition from pre-literacy to formal reading-encompassing letter recognition, phoneme 
awareness, and syllable blending-occurring most intensively between ages 4-7 (OECD, 
2023). Indonesia's 2022 PISA data showed only 25% of 15-year-olds met the minimum 
reading benchmark (OECD, 2023), while adolescent literacy deficits trace directly to 
inadequate early reading foundations (Laksana et al., 2025), making ECE-phase intervention 
a strategic priority aligned with SDGs Goal 4 and the RPJMN 2025-2029 digital 
transformation agenda. 

Despite this urgency, Indonesian ECE settings remain dependent on conventional 
media-flashcards, picture books, teacher-led activities-that are static and non-adaptive 
(Laksana et al., 2024; Supiani et al., 2025). Teachers report that managing wide reading-
readiness variability, delivering individualised instruction, and scaffolding phonological 
awareness in real time are their most pressing challenges (Demircioğlu, 2025; Karnita et al., 
2025; Sugihyono, 2025). 

Three research streams offer a convergent solution. Digital storytelling consistently 
improves phonological awareness and reading motivation in young children (Agusriani et 
al., 2022; Rini et al., 2024). AI-driven personalisation increases engagement through 
adaptive difficulty, real-time feedback, and individualised pacing (Alkhawaja et al., 2025; 
Yanti et al., 2025; Kadir et al., 2025), though design evidence for Indonesian ECE remains 
limited (Fauziddin & Agustin, 2024). VR's immersive properties enhance engagement and 
knowledge retention through embodied, contextually grounded experiences (Makransky & 
Lilleholt, 2018). Bibliometric analysis confirmed that the convergence of AI, VR, and 
storytelling for early reading in ECE remains globally underexplored and absent from the 
Indonesian PAUD literature (Shofiyah et al., 2025). 

Three critical gaps persist: no integrated AI-VR storytelling design targets early 
reading indicators for children aged 5-6; empirically documented needs-analysis evidence 
from Indonesian ECE practitioners at scale is limited; and practitioner-facing design-stage 
feedback on AI-VR ECE media has rarely been reported quantitatively. 

This study addresses these gaps by producing a practitioner-informed AI-VR 
storytelling animation design at TRL 1-3. Its novelty is threefold: (1) a unified storyboard 
integrating culturally contextualised narrative, AI adaptive branching logic, and VR 
immersive environment, targeting empirically identified early reading priorities; (2) a large-
sample (N = 167) online needs analysis and design-response dataset from PAUD teachers; 
and (3) transparent reporting of both the strengths and sampling limitations of practitioner-
sourced design evidence. Grounded in Embodied Cognition (Wilson, 2002) and Vygotsky's 
ZPD (Vygotsky, 1978)-the former informing VR environment design, the latter the AI 
adaptive logic-the study pursues three objectives: (1) identify PAUD teachers' learning 
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needs and technology readiness; (2) produce an AI-VR storyboard aligned with the PAUD 
Merdeka Curriculum; and (3) gather practitioner and expert feedback on the storyboard 
design. 

 

Methods  

Research Design 

This study employed R&D design (Richey et al., 2003) using the ADDIE model, bounded at 
TRL 1-3 (Analysis and Design phases). This boundary means no digital prototype was 
developed and no child learning data were collected; these activities are designated for TRL 
4-6 (2027-2029). Table 1 outlines the stage structure. For planning purposes, the Design 
phase's validation activities were divided into an expert-validation sub-phase (8-item rubric 
rating by three validators, scored with Aiken's V) and a formative teacher-review sub-phase 
(online questionnaire distributed to practitioners); no functional digital prototype was built 
at either sub-phase, so both remain within the TRL 1-3 boundary of storyboard-level design 
review. 

Table 1. ADDIE-Informed Stage Structure and Activities within the TRL 1-3 Scope 

Stage Key Activities Output Month 

Analysis 
Literature review; curriculum analysis; 
online needs-analysis questionnaire 
distribution 

Needs report; learning-
indicator list 

1-4 

Design - 
Storyboard 
Drafting 

Storyboard (5 episodes); AI adaptive 
logic; VR environment concept; 
instrument development 

Storyboard document; AI 
flowchart; validated 
instruments 

3-6 

Design - 
Expert 
Validation 
Sub-phase 

Expert rating of storyboard against 8-
item rubric by 3 validators (Aiken's V); 
revision based on feedback 

Aiken's V validation report; 
revised storyboard 

6-9 

Design - 
Formative 
Review Sub-
phase 

Online storyboard response 
questionnaire (120+ teachers); 
quantitative-qualitative data analysis; 
final design revision; manuscript 
preparation 

Final validated design; 
research findings; journal 
manuscript 

9-12 

 

Participants and Sampling 

Participants were PAUD teachers who voluntarily completed a self-administered online 
questionnaire (Google Form) shared through regional PAUD teacher networks. This is a 
convenience/self-selected sample rather than a stratified probabilistic or fixed-quota 
design; consequently, the achieved sample (N = 167) is geographically and educationally 
imbalanced. Table 3 presents the full demographic profile. In brief, 74.3% of respondents 



 

20 

were classifiable to Central Sulawesi districts (e.g., Donggala, Palu, Toli-Toli, Banggai) and 
22.2% to South Sulawesi districts (e.g., Luwu, Palopo, Makassar, Toraja), with 3.6% 
providing location text that could not be reliably classified. The sample was 97.6% female, 
predominantly aged 36-45 years (41.3%), and drawn overwhelmingly from private (Swasta) 
schools (89.8%). Formal education was concentrated at senior-secondary level (SMA, 
83.8%), with a minority holding D2 (7.2%), D3 (3.6%), or a non-ECE bachelor's degree (S1 
Non-PAUD, 5.4%); no respondent held an ECE-specific S1/S2 qualification. Inclusion 
required only that respondents currently teach PAUD-aged (5-6-year-old) children; no 
minimum formal qualification threshold was enforced during recruitment. Three expert 
validators (two instructional media specialists, one ECE curriculum specialist, all doctoral-
qualified) separately reviewed the storyboard design. 

 

Research Instruments 

Two respondent-facing instruments were administered, summarised in Table 2. The Needs 
Analysis Questionnaire comprised 40 five-point Likert items organised into five eight-item 
sub-scales: (A) Current Practice & Perceived Media Limitations, (B) Motivational & 
Innovation Needs, (C) Digital (AI/VR) Readiness, (D) Priority Early-Reading Indicators, and 
(E) AI-VR Concept Acceptance, plus four open-ended questions on teaching difficulties, 
desired media, expectations of AI-VR storytelling, and other suggestions. The Storyboard 
Response Questionnaire comprised seven five-point Likert items covering 
comprehensibility, narrative logic, curricular fit, AI relevance, VR appeal, anticipated 
engagement, and overall development worthiness, plus three open-ended questions. 
Internal consistency (Cronbach's alpha) was computed directly from the collected item-
level data for both instruments and is reported alongside each sub-scale in the Results 
(Tables 4 and 7); no separate pilot reliability study was conducted beforehand. The 
storyboard itself was rated by the three expert validators using an Expert Validation Rubric 
(8 items; 5-point scale) covering four dimensions: Content & Curriculum Alignment, 
Narrative & Storytelling Design, AI Adaptive Logic, and VR Environment Design; content 
validity was quantified per item and overall using Aiken's V, with V ≥ 0.75 indicating 
acceptable and V ≥ 0.87 indicating high validity (Aiken, 1985). 

 

Data Collection Procedure 

Data collection proceeded in three phases. (1) Months 1-4: the Needs Analysis 
Questionnaire was distributed online and completed by 167 respondents; no in-person 
focus group discussions were conducted, and qualitative insight into teachers' needs was 
instead drawn from the questionnaire's open-ended items. (2) Months 3-6: the storyboard 
(five episodes, AI adaptive logic, VR environment concept) was drafted based on the needs-
analysis findings. (3) Months 6-9: the three expert validators independently rated the 
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storyboard against the 8-item validation rubric; the storyboard was then distributed, 
together with the Storyboard Response Questionnaire, to the same pool of respondents 
(167 completed responses). (4) Months 9-12: data analysis, storyboard refinement, and 
manuscript preparation. 

 

Data Analysis 

Quantitative data were analysed in Python (pandas/SciPy). Descriptive statistics (mean, SD) 
were computed per item and per sub-scale. Internal consistency was assessed using 
Cronbach's alpha for each of the five needs-analysis sub-scales and for the storyboard 
response scale. Because the achieved sample resolved into two substantive regional groups 
of unequal size (Central Sulawesi n = 124; South Sulawesi n = 37) rather than the originally 
intended three-region equal-quota design, between-region comparison was conducted 
using the Mann-Whitney U test (two independent groups) on each sub-scale mean rather 
than a three-group ANOVA/Kruskal-Wallis test; the six unclassifiable cases were excluded 
from this specific comparison only, while remaining in all other descriptive analyses. Open-
ended responses were examined using keyword-based content tallying by a single analyst 
to identify recurring response categories; this is a lighter-weight approach than a full multi-
phase, multi-coder thematic analysis (cf. Braun & Clarke, 2006), and no inter-coder 
reliability statistic was computed, which is acknowledged as a limitation. 

 

Ethical Considerations 

Ethical approval was obtained from the Institute for Research and Community Service 
(LPPM) of Universitas Muhammadiyah Palopo. All participants provided written consent 
after receiving an explanation; the data were anonymized. 

 

Results  

Needs Analysis: Teacher Profile and Learning Context 

A total of 167 PAUD teachers completed both the Needs Analysis Questionnaire and the 
Storyboard Response Questionnaire. Table 3 presents the full demographic profile. 

Table 3. Demographic Profile of Respondents (N = 167) 

Characteristic Category n (%), N = 167 

Gender Female / Male 163 (97.6%) / 4 (2.4%) 

Age <25 / 25-35 / 36-45 / >45 years 14 (8.4%) / 63 (37.7%) / 69 (41.3%) / 
21 (12.6%) 

Formal education Senior secondary (SMA) / D2 / D3 / 
S1 (non-ECE) 

140 (83.8%) / 12 (7.2%) / 6 (3.6%) / 9 
(5.4%) 



 

22 

Characteristic Category n (%), N = 167 

Teaching experience <3 / 3-5 / 6-10 / >10 years 7 (4.2%) / 35 (21.0%) / 62 (37.1%) / 63 
(37.7%) 

School status Private (Swasta) / Public (Negeri) 150 (89.8%) / 17 (10.2%) 

Self-reported region 
(classified by province) 

Central Sulawesi / South Sulawesi / 
Unclassifiable 

124 (74.3%) / 37 (22.2%) / 6 (3.6%) 

 

The sample was almost entirely female (97.6%) and drawn predominantly from private ECE 
institutions (89.8%). Most respondents (78.8%) held 6 or more years of teaching experience, 
indicating a practically experienced respondent base, despite the fact that formal ECE-
specific qualifications were rare: 83.8% reported senior-secondary (SMA) as their highest 
formal education, and no respondent reported an ECE-specific tertiary degree. This 
qualification profile should be kept in mind when interpreting the needs-analysis findings, 
as it reflects the realities of front-line PAUD staffing in the sampled regions rather than a 
credentialed specialist sub-population. 

 

Needs Analysis: Questionnaire Results 

Table 4 presents item- and sub-scale-level results for the 40-item Needs Analysis 
Questionnaire, with Cronbach's alpha reported per sub-scale. 

Table 4. Needs Analysis Questionnaire Results by Sub-scale (N = 167) 

Item Mean SD Category 

A. Current Practice & Perceived Media Limitations  
(Cronbach's α = 0.74) 

I still use printed material as the main medium for reading 
instruction. 

3.89 0.89 High/Agree 

The media currently available already meets the needs of all 
children. 

3.56 1.05 High/Agree 

Children easily lose attention during reading instruction. 3.53 1.05 High/Agree 

I find it difficult to teach children with varying reading 
abilities. 

3.42 1.08 High/Agree 

The media I use has not been able to meet each child's 
needs. 

3.47 1.06 High/Agree 

Instruction is still dominated by conventional methods. 3.56 0.88 High/Agree 

I need a wider variety of more engaging media. 4.43 0.76 Very High/Strongly 
Agree 

Reading instruction requires more interactive media. 4.35 0.79 Very High/Strongly 
Agree 

Sub-scale mean 3.78 0.57 - 

B. Motivational & Innovation Needs  (Cronbach's α = 0.91) 

I need media that increases children's learning motivation. 4.51 0.76 Very High/Strongly 
Agree 
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Item Mean SD Category 

Media should adapt to each child's ability. 4.28 0.86 Very High/Strongly 
Agree 

Engaging media increases children's concentration. 4.53 0.70 Very High/Strongly 
Agree 

Storytelling is more effective than conventional instruction. 4.07 0.79 High/Agree 

Animation makes children more interested in learning to 
read. 

4.38 0.77 Very High/Strongly 
Agree 

Reading instruction should be delivered through play. 4.37 0.86 Very High/Strongly 
Agree 

Media should provide an enjoyable learning experience. 4.55 0.65 Very High/Strongly 
Agree 

I need innovative media that keeps pace with technological 
development. 

4.42 0.65 Very High/Strongly 
Agree 

Sub-scale mean 4.39 0.60 - 

C. Digital (AI/VR) Readiness  (Cronbach's α = 0.82) 

I am familiar with the concept of Artificial Intelligence (AI). 3.73 0.85 High/Agree 

I am familiar with the concept of Virtual Reality (VR). 3.31 0.88 Moderate 

I have participated in digital-media training. 3.23 1.12 Moderate 

I am able to use digital devices. 3.72 0.87 High/Agree 

I am willing to learn about AI. 4.32 0.73 Very High/Strongly 
Agree 

I am willing to learn about VR. 4.25 0.77 Very High/Strongly 
Agree 

My school has digital media facilities. 3.72 1.17 High/Agree 

I am ready to use new technology. 4.25 0.78 Very High/Strongly 
Agree 

Sub-scale mean 3.82 0.60 - 

D. Priority Early-Reading Indicators  (Cronbach's α = 0.95) 

Letter recognition is very important. 4.57 0.74 Very High/Strongly 
Agree 

Recognising letter sounds (phonemes) is important. 4.53 0.76 Very High/Strongly 
Agree 

Syllable-blending practice needs to be conducted gradually. 4.44 0.74 Very High/Strongly 
Agree 

Children need to be able to read simple words. 4.29 0.85 Very High/Strongly 
Agree 

Reading instruction should be delivered through play. 4.36 0.84 Very High/Strongly 
Agree 

Picture books help children learn to read. 4.49 0.73 Very High/Strongly 
Agree 

Visual media helps children recognise letters. 4.41 0.74 Very High/Strongly 
Agree 

Instruction must align with children's developmental stage. 4.46 0.78 Very High/Strongly 
Agree 

Sub-scale mean 4.44 0.67 - 

E. AI-VR Concept Acceptance  (Cronbach's α = 0.96) 
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Item Mean SD Category 

I am interested in using AI-VR Storytelling once it is 
developed. 

4.14 0.84 High/Agree 

I believe this concept can increase learning motivation. 4.23 0.78 Very High/Strongly 
Agree 

I believe this concept helps early reading instruction. 4.16 0.74 High/Agree 

I am willing to participate in training on this media. 4.32 0.74 Very High/Strongly 
Agree 

I will use this media once it is available. 4.28 0.76 Very High/Strongly 
Agree 

I would recommend this media to colleagues. 4.16 0.70 High/Agree 

I support the development of AI-VR learning media. 4.25 0.70 Very High/Strongly 
Agree 

This concept has potential for implementation in PAUD 
settings. 

4.25 0.73 Very High/Strongly 
Agree 

Sub-scale mean 4.22 0.67 - 

 

Internal consistency ranged from acceptable (Sub-scale A, α = 0.74) to excellent (Sub-scale 
E, α = 0.96). Sub-scale B (Motivational & Innovation Needs, M = 4.39) and Sub-scale D 
(Priority Early-Reading Indicators, M = 4.44) received the highest agreement, indicating 
strong practitioner-felt demand for more engaging, adaptive media and clear consensus on 
which early-reading skills to prioritise (letter recognition M = 4.57; phoneme recognition M 
= 4.53; syllable blending M = 4.44). Sub-scale A (Current Practice & Perceived Media 
Limitations, M = 3.78) and Sub-scale C (Digital (AI/VR) Readiness, M = 3.82) were more 
moderate, reflecting a teacher population that is experienced in daily practice but only 
moderately exposed to digital or immersive technology (e.g., prior digital-media training M 
= 3.23; VR familiarity M = 3.31). One item in Sub-scale A ('The media currently available 
already meets the needs of all children', M = 3.56) was worded in the opposite direction 
from the rest of the sub-scale; reverse-scoring this item during a sensitivity check reduced 
rather than improved sub-scale alpha (0.64 vs 0.74 as administered), suggesting the item 
may not have functioned as a true reverse-worded check in this sample-a wording 
ambiguity noted in the Limitations. 

Between-region comparison (Table 8) found no statistically significant difference between 
Central Sulawesi (n = 124) and South Sulawesi (n = 37) respondents on any of the five needs-
analysis sub-scales or the storyboard response scale (all p > 0.05, Mann-Whitney U), 
suggesting a broadly similar needs and response profile across the two regional groups 
represented in this sample, despite their unequal size. 
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Table 8. Comparison of Sub-scale Scores between Regional Groups (Mann-Whitney U) 

Construct 

Central 
Sulawesi 

(n=124) M 
(SD) 

South 
Sulawesi 

(n=37) M (SD) 

Mann-
Whitney U 

p Sig. 

A. Current Practice & 
Media Limitations 

3.81 (0.49) 3.69 (0.74) 2374.0 0.748 ns 

B. Motivational & 
Innovation Needs 

4.41 (0.45) 4.32 (0.90) 2148.5 0.557 ns 

C. Digital (AI/VR) 
Readiness 

3.80 (0.52) 3.89 (0.82) 1881.5 0.097 ns 

D. Priority Early-Reading 
Indicators 

4.49 (0.47) 4.31 (1.03) 2238.0 0.821 ns 

E. AI-VR Concept 
Acceptance 

4.24 (0.53) 4.17 (0.98) 2085.0 0.388 ns 

F. Storyboard Response 4.24 (0.60) 4.16 (0.74) 2289.5 0.987 ns 

 

Qualitative Content Analysis of Open-Ended Responses 
Keyword-based tallying of the open-ended question on the greatest difficulty in teaching 
early reading (n = 167 responses) identified children not yet recognising letters as the most 
frequently mentioned difficulty (57.5%), followed by low attention/concentration (44.3%), 
low reading motivation (31.7%), diverse ability levels within a class (16.2%), and limited 
media/facilities (13.2%). For the question on the media most needed, visual/colourful 
media was most frequently mentioned (59.3%), followed by interactive media (34.7%), 
digital/technology-based media (28.7%), play-based media (25.7%), and storytelling-based 
media (25.1%). These patterns are consistent with, and help explain, the quantitative sub-
scale findings above (high scores for engaging/adaptive media need; moderate digital-
technology familiarity). 

 

Storyboard Design 

Based on the needs-analysis findings-particularly the priority placed on letter recognition, 
syllable blending, and simple-word reading, and the expressed preference for visual, 
interactive, story-based media-the Design phase produced a five-episode AI-VR storytelling 
animation storyboard. Table 5 presents the design specification for each episode. 
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Table 5. AI-VR Storytelling Animation: Storyboard Episode Specifications 

Episode Story Title Setting AI Adaptive Logic Early Reading Target 

1 
The Letter Keeper's 
Forest 

Enchanted forest 
Phoneme response 
speed → adjusts hint 
frequency 

Letter-sound 
correspondence (A-E) 

2 
Underwater 
Alphabet Adventure 

Coral reef world 
Syllable accuracy → 
adjusts difficulty level 

Onset-rime syllable 
blending 

3 
The Village Word 
Market 

Traditional village 
market 

Word-inference accuracy 
→ adjusts narration pace 

Simple word reading in 
context 

4 
Space Station Spell-
Out 

Outer space 
station 

Multi-letter pattern 
accuracy → adjusts 
scaffold level 

CVC word formation 

5 Harvest Day Story 
Rural harvest 
scene 

Integrated score → 
adjusts episode 
complexity 

Short sentence 
comprehension 

 
Each episode follows Gagné's nine events of instruction (Mayer, 2009) adapted for early 
childhood: attention gained through the VR opening scene; objective communicated via 
narrative character invitation; prior knowledge stimulated through a brief review; stimulus 
presented through the main storytelling sequence; guidance provided through AI-delivered 
hints; performance elicited through interactive activities; immediate audio-visual feedback 
provided; performance assessed through the AI accuracy module; and retention enhanced 
through end-of-episode summary narration. 

 

Expert Validation Results 

The storyboard design was rated by three expert validators (two media specialists, one ECE 
curriculum specialist) against the 8-item rubric. Content validity was quantified using 
Aiken's V (Aiken, 1985). Table 6 presents the results. 

Table 6. Expert Validation Results - Storyboard Design (Aiken's V) 

Dimension Item Expert 1 
(Media) 

Expert 2 
(Media) 

Expert 3 
(ECE) 

Aiken's 
V 

Category 

Content & 
Curriculum 

Alignment of storyboard content 
with the PAUD Merdeka 
Curriculum 

5 5 5 1.000 High 

Content & 
Curriculum 

Clarity and sequencing of early-
reading learning objectives 

4 5 5 0.917 High 

Narrative & 
Storytelling 

Appropriateness of story themes 
for children aged 5-6 years 

4 4 5 0.833 Acceptable 

Narrative & 
Storytelling 

Clarity and flow of the narrative 
script (dialogue, narration) 

4 5 4 0.833 Acceptable 

AI Adaptive 
Logic 

Logical coherence of the AI 
adaptive branching scenarios 

4 5 5 0.917 High 
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Dimension Item Expert 1 
(Media) 

Expert 2 
(Media) 

Expert 3 
(ECE) 

Aiken's 
V 

Category 

AI Adaptive 
Logic 

Suitability of the AI difficulty-
adjustment logic for young 
learners 

4 4 5 0.833 Acceptable 

VR 
Environment 
Design 

Child-appropriateness and safety 
of the planned VR visual 
environments 

4 4 4 0.750 Acceptable 

VR 
Environment 
Design 

Technical feasibility and usability 
of the proposed VR interaction 
design 

4 4 5 0.833 Acceptable 

Overall Mean (n = 3 validators, 8 items) 4.00 4.50 4.63 0.865 Acceptable 

 
All eight items yielded Aiken's V values between 0.750 and 1.000 (mean = 0.865), at the 
boundary between the acceptable (V ≥ 0.75) and high (V ≥ 0.87) validity thresholds (Aiken, 
1985). The highest index was obtained for alignment of storyboard content with the PAUD 
Merdeka Curriculum (V = 1.000, unanimous top rating from all three validators). The two 
Content & Curriculum items achieved the highest sub-mean (0.958), followed by AI 
Adaptive Logic (0.875), Narrative & Storytelling Design (0.833), and VR Environment Design 
(0.792, the lowest of the four dimensions). No item fell below the acceptable threshold. 
Given the small validator panel (n = 3), these coefficients should be interpreted as an initial, 
though genuine, content-validity estimate rather than a definitive one; a larger or more 
diverse validator panel is recommended before TRL 4 prototyping. 

 

Teacher Response to Storyboard Design 

Following expert review, all 167 respondents reviewed the storyboard and completed the 
Storyboard Response Questionnaire. Table 7 presents item- and scale-level results. 

Table 7. Teacher Response to the AI-VR Storytelling Animation Storyboard (N = 167) 

Response Item Mean SD Category 

The storyboard is easy to understand. 4.16 0.74 High/Agree 

The storyline is logically structured. 4.20 0.68 Very High 

The early-reading content is appropriate for children 
aged 5-6 years. 

4.23 0.70 Very High 

The AI concept in the storyboard is relevant for 
reading instruction. 

4.18 0.75 High/Agree 

The planned VR environment is appealing and 
appropriate for young children. 

4.19 0.76 High/Agree 

The storyboard has potential to increase children's 
engagement in reading instruction. 

4.31 0.68 Very High 

Overall, this storyboard is worth developing into an 
AI-VR based learning medium. 

4.30 0.69 Very High 

Overall Mean (Cronbach's α = 0.95) 4.22 0.63 Very High 
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The scale showed excellent internal consistency (α = 0.95) and an overall mean of 4.22 (SD 
= 0.63), indicating generally high, consistent practitioner endorsement. The highest-rated 
items were the storyboard's potential to increase children's engagement (M = 4.31) and its 
overall worthiness for development (M = 4.30); the comprehensibility item received the 
lowest, though still favourable, mean (M = 4.16). Keyword tallying of the open-ended 
question on aspects needing improvement (n = 167) found that 29.9% of respondents 
indicated no changes were needed, while the remainder most frequently raised 
visual/animation consistency (31.7%), narrative/text simplification (19.2%), and scene 
pacing/tempo (16.2%) as areas for refinement-feedback that has been incorporated into 
the storyboard revision plan for the next design iteration. 

 

Discussion  

Needs Analysis: Empirical Design Grounding 

The relatively moderate scores on current-practice limitations (M = 3.78) and digital 
readiness (M = 3.82), alongside strong motivational/innovation-need scores (M = 4.39) and 
clear reading-priority consensus (M = 4.44), depict a teacher population that is experienced 
and pedagogically engaged but only moderately exposed to digital or immersive 
technology-consistent with the broader pattern of conventional-media reliance 
documented across Indonesian ECE settings (Supiani et al., 2025; Fauziddin & Agustin, 
2024). This profile differs somewhat from an idealised technology-ready adopter 
population, and the moderate (rather than uniformly high) technology-readiness scores are 
arguably a more realistic empirical picture than a design brief based on assumption alone. 
The consistently high priority placed on letter recognition, phoneme awareness, and 
syllable blending directly informed each episode's activity structure, distinguishing this 
study from prior AI-VR research driven primarily by technological capability rather than 
documented practitioner need (Tsang et al., 2025; Huang et al., 2024). The absence of 
significant differences between Central and South Sulawesi respondents (Table 8) suggests 
that, within this sample, these needs and readiness patterns are not strongly region-
specific-though the unequal group sizes and non-probabilistic sampling caution against 
generalising this finding to the wider PAUD teacher population (Karnita et al., 2025). The 
open-ended content-analysis themes-letter unfamiliarity, attention/concentration 
difficulty, and a preference for visual, story-based media-reinforce and help explain the 
quantitative sub-scale patterns, and support the locally contextualised, story-driven design 
approach adopted here (Rini et al., 2024; Tarigan et al., 2024). 
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Design Validity: What the Expert Review and Teacher Response Tell Us 

The mean Aiken's V of 0.865 sits just below the high-validity threshold (V ≥ 0.87) but 
comfortably above the acceptable threshold (V ≥ 0.75) (Aiken, 1985), indicating a design 
that domain experts judged sound overall while identifying room for refinement, 
particularly in the VR Environment Design dimension (sub-mean = 0.792)-consistent with 
documented challenges in designing head-mounted or immersive VR experiences for young 
children (Makransky & Lilleholt, 2018). The unanimous top rating for curriculum alignment 
(V = 1.000) suggests the storyboard's instructional content is well anchored to the PAUD 
Merdeka Curriculum, which is arguably the most safety- and standards-critical of the four 
validated dimensions. Because the validator panel comprised only three experts, these 
coefficients are best read as an initial content-validity estimate rather than a definitive one. 
This expert evidence converges with, and is reinforced by, the considerably larger teacher-
response evidence base: an overall mean of 4.22 (SD = 0.63, α = 0.95) across 167 
practitioners represents independent practitioner validity (Nieveen & Folmer, 2013) from a 
much larger and more systematically measured source than the three-validator expert 
panel alone. The high internal consistency of both the needs-analysis and storyboard-
response scales indicates that, whatever their sampling limitations, respondents answered 
these items in a coherent, non-random pattern-supporting the basic measurement quality 
of the instruments even though a priori pilot reliability testing was not conducted. 

 

Teacher Response: Practitioner Validity 

The overall practitioner response mean of 4.22 (Very High-range) from 167 PAUD teachers 
constitutes a substantive, empirically grounded practitioner-validity signal. The highest-
rated items-engagement potential (M = 4.31) and overall development worthiness (M = 
4.30)-are encouraging, as practitioner endorsement precedes successful ECE technology 
adoption in the literature (Demircioğlu, 2025; Karnita et al., 2025). The comparatively lower 
(though still favourable) comprehensibility score (M = 4.16), together with qualitative 
feedback on visual consistency, narrative simplification, and scene pacing, indicates specific, 
actionable refinements for the next storyboard iteration and for explanatory/training 
materials to accompany TRL 4 prototype development (Kadir et al., 2025; Fauziddin & 
Agustin, 2024). 

 

Limitations and Directions for TKT 4-6 

Several limitations apply. First, the TRL 1-3 boundary precludes prototype testing and child 
learning data; effectiveness evidence is reserved for TRL 4-6 (2027-2029). Second, the 
sample was self-selected via an openly shared online form rather than drawn through 
stratified or fixed-quota sampling; it is geographically skewed toward Central Sulawesi 
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(74.3%) rather than evenly distributed across the originally intended three South Sulawesi 
regions, and it is heavily skewed toward private-school (89.8%) and non-ECE-credentialed 
(83.8% senior-secondary-only) respondents. Findings should therefore be interpreted as 
reflecting this specific practitioner sample rather than as a representative picture of 
Indonesian PAUD teachers generally, and formal generalisation claims are not warranted. 
Third, although expert content validity was quantified using Aiken's V (mean = 0.865, range 
0.750-1.000), the validator panel comprised only three experts, which is standard practice 
for Aiken's V in Indonesian R&D research (Aiken, 1985) but limits inter-rater diversity; a 
larger and/or more diverse panel would strengthen confidence in these coefficients. Fourth, 
although a genuine between-region statistical comparison was conducted (Mann-Whitney 
U, Table 8), the two compared groups were of markedly unequal size (n = 124 vs 37) and 
were derived post hoc from free-text location fields rather than a planned equal-quota 
design, which limits the precision and generalisability of this comparison. Fifth, no in-person 
focus group discussions were conducted; qualitative insight was instead drawn from open-
ended questionnaire items, analysed through single-analyst keyword tallying rather than a 
full multi-phase, multi-coder thematic analysis, and no inter-coder reliability statistic was 
computed. Sixth, one needs-analysis item (Sub-scale A, item 2) showed evidence of not 
functioning as intended when reverse-scored, indicating a possible wording-clarity issue 
that should be revised before the instrument is reused. Finally, storyboard responses reflect 
appraisal of a static/printed design document rather than an interactive prototype. 

 

Conclusion  

This study conducted a large-sample (N = 167) online needs analysis and produced an AI-VR 
storytelling animation storyboard for early reading stimulation in children aged 5-6 years, 
at TRL 1-3 within an R&D ADDIE framework. Three conclusions are drawn. 

Needs-analysis data from 167 self-selected PAUD teachers, predominantly from Central 
Sulawesi and South Sulawesi, showed internally consistent (α = 0.74-0.96), moderate-to-
high demand for more engaging, adaptive reading media (Sub-scale B, M = 4.39) and clear 
practitioner consensus on priority early-reading indicators-letter recognition, phoneme 
awareness, and syllable blending (Sub-scale D, M = 4.44)-alongside only moderate current 
digital/AI-VR readiness (Sub-scale C, M = 3.82). No statistically significant differences were 
found between the two regional groups represented in the sample (all p > 0.05, Mann-
Whitney U). 

The five-episode AI-VR storyboard-integrating culturally contextualised settings, Gagné-
structured sequences, AI adaptive branching logic, and VR immersive environments-was 
directly informed by these needs-analysis findings and achieved acceptable-to-high expert 
content validity (mean Aiken's V = 0.865; range 0.750-1.000) from three expert validators. 



 

31 

Teacher response from all 167 practitioners yielded a high, internally consistent overall 
mean of 4.22 (SD = 0.63, α = 0.95), with the strongest agreement on the storyboard's 
potential to increase children's engagement and its overall worthiness for further 
development. Together, these findings provide a practitioner-grounded, though sample-
limited, design-stage evidence base for prototype development and structured expert and 
effectiveness testing at TRL 4 (2027-2029), pending the sampling, validation, and analytic 
improvements identified above as limitations. 
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