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This study developed and evaluated a structured AI prompt blueprint for generating 
interactive Grade 7 mathematics learning media using Canva Code. Guided by the ADDIE 
model, the research and development project produced 14 prompts addressing lines and 
angles, plane geometry, and statistics. Five experts evaluated the prompts and generated 
media, three mathematics teachers completed a 22-item response questionnaire, and 27 
students answered six statements before and after using the media. Normalized expert-
rating summaries were 0.90 for the prompts and 0.91 for the media. The teachers’ mean 
response was 4.61/5 (92.12% of the maximum possible score), while students’ mean item 
responses increased from 1.98 to 4.20 (normalized score change = 0.73). The available 
aggregated records do not permit verification of item-level Aiken’s V or calculation of 
Cohen’s kappa, and the six student statements have not been established as a mathematics 
achievement test. Accordingly, the findings indicate favorable initial ratings and 
questionnaire responses but do not establish causal improvements in mathematical 
proficiency. The study contributes a documented prompt-design workflow that 
distinguishes prompt evaluation from evaluation of AI-generated instructional media and 
underscores the need for human review and further validation. 

Abstrak 

Penelitian ini mengembangkan dan mengevaluasi blueprint prompt AI untuk pembuatan media 
matematika interaktif kelas VII menggunakan Canva Code. Penelitian pengembangan dengan 
model ADDIE menghasilkan 14 rancangan prompt pada materi garis dan sudut, bangun datar, 
serta statistika. Lima ahli menilai rancangan prompt dan media; tiga guru mengisi 22 butir angket 
respons; dan 27 siswa mengisi enam pernyataan sebelum dan sesudah penggunaan media. 
Ringkasan penilaian ahli yang dinormalisasi adalah 0,90 untuk prompt dan 0,91 untuk media. 
Rerata respons guru adalah 4,61 dari 5 (92,12% skor maksimum). Rerata skor per butir siswa 
berubah dari 1,98 menjadi 4,20, dengan perubahan ternormalisasi 0,73. Data yang tersedia tidak 
memungkinkan verifikasi Aiken’s V per butir maupun Cohen’s Kappa; enam butir siswa juga 
belum dapat dipastikan sebagai tes prestasi matematika. Dengan demikian, temuan mendukung 
kelayakan awal rancangan dan respons positif dalam uji coba terbatas, tetapi belum membuktikan 
peningkatan hasil belajar secara kausal. Penelitian ini memberikan kontribusi berupa alur kerja 
perancangan prompt yang terdokumentasi—yang membedakan antara evaluasi prompt dengan 
evaluasi media pembelajaran hasil AI—serta menekankan pentingnya tinjauan oleh manusia dan 
validasi lebih lanjut. 
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1. Introduction 

Generative artificial intelligence (GenAI) is reshaping how teachers prepare instructional 

materials, but the availability of generated content does not, in itself, establish its pedagogical 

suitability. Reviews of AI in education identify opportunities for content development, assessment, 

and feedback, alongside concerns about accuracy, equity, and classroom governance [1]–[4]. These 

concerns are particularly relevant in resource-constrained schools, where teachers may be able to 

generate a functional digital interface without having a reliable procedure for checking mathematical 

content or alignment with instructional objectives. A human-centered approach therefore requires 

explicit learning objectives, transparent instructions, and teacher oversight [5]–[7]. 
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Grade 7 mathematics includes topics such as lines and angles, plane geometry, and statistics, in 

which visual representations and immediate feedback may support learning. The cognitive theory of 

multimedia learning explains how complementary verbal and visual information can promote active 

cognitive processing when instructional materials are appropriately designed [8], [9]. Previous studies 

of Canva-based mathematics media have reported promising classroom applications [10]–[12]. 

Research on digital mathematics agents and AI-generated hints also suggests potential benefits while 

highlighting risks related to content quality [13]–[16]. These findings do not imply that every 

automatically generated resource is mathematically accurate or pedagogically effective. 

Prompt engineering is increasingly understood as part of instructional design rather than merely 

the technical task of writing commands. Systematic reviews emphasize structured prompting, 

iterative refinement, and alignment with learning objectives [17]–[20]. Empirical studies of AI-

generated lesson plans likewise underscore the importance of explicit pedagogical constraints and 

expert appraisal [21]–[25]. Research in middle-school mathematics has documented limitations in the 

responses of general-purpose AI systems to challenging tasks, further emphasizing the need for 

subject-specific verification [26], [27]. However, the literature reviewed does not demonstrate that the 

particular Role–Context–Task–Constrain–Output structure used here reduces the frequency of AI 

hallucinations. 

This study addresses a practical and methodological question: how can a structured prompt 

blueprint be documented and evaluated as a development artifact alongside the instructional media it 

generates? The contribution is limited to the design and preliminary evaluation of 14 prompts for 

mathematics media at SMP Negeri 3 Ampek Angkek, Indonesia. Specifically, the study examines (1) 

how the prompts were structured and refined; (2) how experts evaluated the prompts and generated 

media; (3) how teachers responded to the media; and (4) how students’ six-item questionnaire scores 

differed before and after use. Unlike research testing achievement effects through controlled designs 

[13], [16], this single-group trial provides only short-term descriptive evidence. Distinguishing the 

prompt, generated product, and learner response is central to the study’s contribution [28], [29]. 

2. Methodology 

2.1. Research Design 

This research adopted a research and development (R&D) approach structured around the five 

ADDIE phases: analysis, design, development, implementation, and evaluation [30]. This approach 

was appropriate for producing and refining digital instructional artifacts. An exploratory, single-

group questionnaire assessment administered before and after media use was incorporated into the 

development process; it was not designed to establish causal effects. The four evaluation targets were 

prompt quality, the quality of generated media, teacher responses, and changes in students’ 

questionnaire scores. Accordingly, validity, practicality, and effectiveness are treated as distinct 

constructs rather than interchangeable outcomes. 

2.2. Setting and Participants 

The study was conducted from May to July 2026 at SMP Negeri 3 Ampek Angkek, Agam 

Regency, West Sumatra, Indonesia. Participants comprised five expert assessors, three mathematics 

teachers, and 27 Grade 7 students. Student selection was described as random sampling, but the 

sampling frame and selection procedure were not documented. Consequently, the representativeness 

of this sample beyond the study group cannot be established. 
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2.2.1. Expert assessors: three media specialists with postgraduate qualifications in computing or 

computer education, one mathematics-content specialist experienced in teaching Grade 7, and 

one Indonesian-language specialist. 

2.2.2. Teacher participants: three mathematics teachers who examined the generated instructional 

media and completed a questionnaire about their experiences using it. 

2.2.3. Student participants: 27 Grade 7 students who had previously studied at least one of the 

relevant mathematics topics. Additional demographic characteristics, recruitment procedures, 

and participant allocation details were not reported. 

2.3. Development Procedure 

The reported development process followed the five ADDIE phases: 

2.3.1. Analyze. The development team considered instructional media needs, characteristics of 

teachers and students, device and internet access, availability of Canva Education accounts, and 

institutional readiness. 

2.3.2. Design. The team developed the RCTCO blueprint (Role, Context, Task, Constrain, Output), 

specified interactive content, and prepared assessment instruments. RCTCO served as the 

operational prompt structure for this project rather than as an independently established 

theoretical framework. 

2.3.3. Develop. Prompts were entered into Canva Code and refined through iterative generation and 

review. The study reports between zero and five revisions per media item, primarily to address 

interface behavior, mathematical representation, and functionality. A complete item-by-item 

development log was not provided. 

2.3.4. Implement. Five experts assessed the prompts and generated media, three teachers completed 

questionnaires about their experiences using the media, and 27 students completed the same 

six-item questionnaire before and after media use. 

2.3.5. Evaluate. Expert judgments and participant responses were summarized as part of the final 

development evaluation. Neither a second independent evaluation cohort nor a delayed 

retention test was reported. 

 

Figure 1. ADDIE development model (adapted from [30]). 
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2.4. Instruments 

2.4.1. Expert-rating forms used five-point response scales (1–5) to evaluate visual and operational 

features, perceived usefulness, mathematical content, and language. The number of items 

varied according to the assessor’s area of expertise and the artifact being evaluated. Item-level 

ratings were not reported. 

2.4.2. Three mathematics teachers completed a 22-item response questionnaire concerning ease of use, 

prompt-design quality, and perceived usefulness. The available results provide only each 

teacher’s total score, without item-level responses or the cross-tabulated categorical ratings 

required to estimate inter-rater agreement. 

2.4.3. Students completed the same six-statement questionnaire before and after using the media. 

Neither the full item wording nor evidence that the instrument measured mathematics 

achievement was reported. It is therefore treated as a self-report questionnaire rather than as a 

validated mathematics achievement test. 

2.5. Data Collection Procedures 

Data collection proceeded in three stages: experts assessed the prompts and media; teachers used 

the media and completed the response questionnaire; and students completed the questionnaire 

before and after media exposure. The duration of classroom use, the materials assigned to individual 

students, the interval between assessments, the complete assessment rubrics, and procedures for 

handling missing item-level data were not specified. These details would need to be recovered from 

the original research records rather than reconstructed retrospectively. 

2.6. Data Analysis 

2.6.1. Expert assessments. Aiken’s V measures item-level content validity using deviations from the 

lowest rating category, the number of judges, and the scale width [31]. The available tables 

report only assessor-level totals for instruments with unequal item counts. A normalized mean 

can be derived from these totals as [Σ(mean assessor score − 1)]/[5 × (5 − 1)], yielding 0.9025 for 

the prompt blueprints and 0.9111 for the generated media. The previously reported values of 

0.90 and 0.91 are therefore retained as rounded, normalized descriptive ratings. Without the 

original item-level rating matrices, they cannot be independently verified as conventional 

Aiken’s V coefficients. 

  (1) 

2.6.2. Teacher responses. Cohen’s kappa measures agreement between categorical ratings after 

accounting for chance agreement [32]. The necessary categorical data were not available for the 

three 22-item teacher questionnaires. Thus, the originally reported “kappa = 0.91” cannot be 

verified as an inter-rater agreement statistic or treated as a valid measure of practicality. The 

reported questionnaire totals of 101, 99, and 104 (each out of 110) instead yield a descriptive 

pooled mean of 304/(3 × 22) = 4.61/5, equivalent to 92.12% of the maximum possible score. 

 (2) 
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2.6.3. Student responses. The reported aggregate scores across six items were 321 before media use 

and 680 afterward for 27 students. Dividing these totals by 27 × 6 yields mean item responses of 

1.98 and 4.20, respectively. With a maximum item score of 5, the normalized change is (4.20 − 

1.98)/(5 − 1.98) ≈ 0.73. Although normalized gain was originally developed to describe changes 

in performance on conceptual tests [33], it is used here only as a descriptive index of change in 

questionnaire scores. In the absence of the six item texts and evidence of their measurement 

properties, the result cannot be interpreted as a verified gain in mathematical knowledge. 

 (3) 

2.7. Ethical Considerations 

The original account reports school authorization, voluntary participation, informed consent, and 

anonymization of personal data. Because students were minors and the example media could transmit 

named quiz scores to Canva Sheet, the description is insufficient to verify parent or guardian 

permission, student assent, access controls, data retention periods, or platform-specific safeguards. No 

additional consent or data-protection procedure is claimed. 

3. Results and Discussion 

3.1. Result 

3.1.1. Development of the AI Prompt Blueprint 

The study reports the development of 14 prompt blueprints covering lines and angles, plane ge-

ometry, and statistics. Each was organized around Role, Context, Task, Constrain, and Output (Figure 

2) and revised through an iterative generation-and-review process (Figure 3). One statistics example is 

documented in detail, but the titles, revision histories, and individual outcomes of the remaining 13 

prompts are not reported sufficiently to reconstruct the complete development process. The docu-

mented example and total number of products are therefore presented without implying that all 14 

items underwent identical review. 

Figure 2. RCTCO prompt structure used in the development process. 
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Figure 3. Reported prompt-generation, reflection, and revision cycle. 

In the statistics example, the AI was assigned the roles of web developer and mathematics 

teacher. The prompt specified learning content on samples, populations, frequency distributions, 

measures of central tendency, and statistical graphs, as well as a visual calculator, ten quiz items, 

tooltips, feedback, and responsive design. Table 1 summarizes these requirements. The example has 

been expressed in academic English without introducing additional development activities. 

Table 1. Example of the RCTCO blueprint for Grade 7 statistics 

Blueprint 
component 

Specification 

Role Web developer and Grade 7 mathematics teacher. 

Context 
Seventh-grade statistics, including populations, samples, frequency 
distributions, and measures of centre and spread. 

Task 

Develop a dashboard, learning-content pages, a visual statistics 
calculator, and a ten-question quiz. Use Canva Sheet for recording quiz 
information; provide a clear, high-contrast interface, tooltips, and 
response feedback. 

Constrain 
Check mathematical terms, calculations, and representations; do not 
assume that generated content is automatically correct. 

Output Responsive web-based mathematics learning media. 

Example prompt 

Act as a web developer and Grade 7 mathematics teacher. Create 
interactive media for the statistics topic. Include learning objectives 
covering samples and populations, frequency tables, bar/histogram and 
pie-chart representations, mean, median, mode, and range. Provide a 
dashboard headed “Statistics and Data Representation”, three navigation 
destinations (materials, visual calculator, quiz), ten practice questions, 
tooltips, and immediate feedback. Include entry of student name and 
class before quiz scores are sent to Canva Sheet, as specified in the 
original prompt. Use a light, readable interface that adapts to desktop 
and smartphone displays. Check every formula, answer, and diagram 
before publication. 

Table 2. Documented initial and first revision of the statistics prompt 

Iteration Instruction Reported outcome 

0 
Initial broad prompt covering the required 
topic and main interface elements. 

A usable initial medium 
was generated; the original 
text described few errors 
but gave no error log. 

1 

Add interactive population estimation; 
strengthen frequency-table and graph 
illustrations; provide ten randomized 
examples for mean, median and mode 
with worked solutions. 

The revised media 
incorporated further 
visualization functions and 
explanatory elements; no 
quantitative improvement 
metric was reported. 
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Figure 4. Example of statistics learning media generated with Canva Code. 

3.1.2. Expert Ratings and Participant Responses 

An expert panel evaluated both the prompt blueprints and the generated media, although the 

instruments contained different numbers of items for different specialties. Tables 3 and 4 retain the 

reported assessor totals. Normalized summary scores of approximately 0.90 for prompts and 0.91 for 

media indicate favorable judgments within this evaluation. The asterisks in Tables 3 and 4 identify 

values originally reported as Aiken’s V. They can be reproduced from the available totals as 

normalized mean assessor ratings but cannot be verified as item-level validity coefficients. 

Teachers gave favorable descriptive ratings on the questionnaire (Table 5), while students’ 

aggregate scores on six questionnaire items increased between administrations (Table 6). These results 

are descriptive. One reported student had identical scores before and after media use (20 in both 

assessments), indicating that responses did not increase for every participant. The previously reported 

teacher kappa of 0.91 is retained in Table 5 with an asterisk for transparency, but the categorical 

agreement data required for verification are unavailable. Likewise, the asterisk in Table 6 identifies a 

change in questionnaire scores, not a demonstrated gain in mathematics achievement. Complete item-

level records would be needed to describe variation across all 27 students. 

Table 3. Prompt blueprint expert ratings (original scores retained) 

Assessor role Items Total score 
Mean per 
item 

Mean − 1 

Media specialist 20 93 4.650 3.650 

Media specialist 20 91 4.550 3.550 

Media specialist 20 97 4.850 3.850 

Mathematics 
specialist 

16 72 4.500 3.500 

Language 
specialist 

8 36 4.500 3.500 

Reported: 0.90*  
V = 0.90 
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Table 4. Generated media expert ratings (original scores retained) 

Assessor role Items Total score 
Mean per 
item 

Mean − 1 

Media specialist 21 98 4.667 3.667 

Media specialist 21 90 4.286 3.286 

Media specialist 21 102 4.857 3.857 

Mathematics 
specialist 

23 113 4.913 3.913 

Language 
specialist 

8 36 4.500 3.500 

Reported: 0.91*  
V= 0.91 

Table 5. Descriptive teacher questionnaire ratings 

Teacher Number of items Observed total Mean (max = 5) 

Teacher 1 22 101 4.591 

Teacher 2 22 99 4.500 

Teacher 3 22 104 4.727 

Reported κ: 
0.91* 

 
K = 0.91 

  

Table 6. Student six-item questionnaire scores before and after media use 

Student code Before (6 items) After (6 items) 

S01 13 25 

S02 20 20 

… … … 

S27 12 27 

Total (n=27) 321 680 

Mean per item 1.9815 4.1975 

Score change: g ≈ 0.73*  
 g = 0.73 

The available evidence supports three qualified findings: (1) the study produced a structured 

RCTCO prompt framework and reported 14 prompt designs; (2) five expert assessors gave favorable 

aggregate ratings to the prompts and generated media; and (3) participating teachers provided high 

questionnaire ratings, while students’ mean six-item questionnaire scores increased in this single-

school evaluation. These findings do not, by themselves, demonstrate error-free mathematical content, 

independent media production by teachers, or a causal improvement in academic achievement. 

3.2. Discussion 

3.2.1. Interpretation of Prompt and Media Ratings 

Evaluating an AI instruction separately from the instructional resource it generates is an 

important methodological distinction in instructional design. The favorable normalized expert ratings 

(0.90 for prompts and 0.91 for media) suggest that the RCTCO workflow was feasible in this local 

development context. Nevertheless, the proximity of the two scores does not establish that prompt 

quality caused media quality, particularly because the aggregated ratings came from different item 

sets. Research on educational prompt engineering similarly emphasizes iterative specification, 

contextualized tasks, and human evaluation [17], [19], [21], [24]. Future validation should report item-
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level expert judgments and assess generated mathematical content against documented reference 

solutions. 

3.2.2. Teacher Response and Practical Implications 

The three mathematics teachers rated the media favorably, with a mean questionnaire score of 

4.61/5. This suggests a positive response among the participating teachers, but it does not establish 

that educators without programming experience could produce media independently or that the 

reported kappa represented genuine inter-rater agreement. Research on educators’ adoption of AI 

highlights the importance of AI literacy, professional support, institutional conditions, and task–

technology fit [34]–[39]. The practical implication is to regard the blueprint as a potentially useful 

scaffold for teacher-led design and review, rather than as a self-validating substitute for professional 

instructional judgment [5], [23]. 

3.2.3. Student Questionnaire Change and Learning Theory 

Mean responses to the six student statements rose from 1.98 to 4.20, corresponding to a 

normalized questionnaire-score change of approximately 0.73. This increase indicates more favorable 

responses following media use, although the construct measured remains uncertain because the item 

wording was not provided. The findings therefore cannot establish a causal improvement in 

mathematics proficiency. Multimedia learning theory nevertheless offers a rationale for examining 

visual representations and immediate feedback [8], [9]. Controlled studies of GenAI-supported 

mathematics learning indicate that instructional design and safeguards can shape outcomes while 

highlighting potential accuracy problems [13]–[16], [27]. These studies provide relevant context but do 

not replace evidence from the present sample. 

3.2.4. Scope of Contribution and Comparison with Prior Work 

The study offers three bounded contributions to the development of instructional media: 

3.2.4.1. First, it specifies the Role–Context–Task–Constrain–Output structure for generating 

interactive mathematics media. This complements research on prompt engineering and 

instructional design without establishing RCTCO as a universally effective model [18], [22], 

[26], [28], [29]. 

3.2.4.2. Second, it treats prompts and generated media as separate objects of expert review, rather 

than assuming that a functional web interface is sufficient evidence of instructional quality. 

This distinction is consistent with calls for critical evaluation of AI-produced teaching 

materials [6], [25], [40]. 

3.2.4.3. Third, it documents iterative development of a Grade 7 statistics resource using Canva Code. 

This application differs in focus from previous evaluations of Canva-based learning materials 

[10]–[12] and AI-adaptive learning systems [41]. However, the study does not establish 

superiority over these approaches because no direct comparison was performed. 

3.2.5. Limitations 

The following limitations constrain the interpretation and transferability of the findings: 

3.2.5.1. First, the study involved a single school, three mathematics teachers, and 27 students. The 

random sampling procedure was not documented in sufficient detail, limiting 

generalizability. 

3.2.5.2. Second, the products covered only three clusters of Grade 7 mathematics content. Only one 

prompt revision sequence is documented in detail, rather than the development histories of all 

14 products. 
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3.2.5.3. Third, the assessment instruments and item-level records were unavailable. Consequently, the 

reported summary scores cannot be independently verified as Aiken’s V or Cohen’s kappa, 

and the internal consistency of the student questionnaire remains unknown. 

3.2.5.4. Fourth, the immediate, single-group pre/post questionnaire design included neither a 

comparison group nor a delayed retention assessment. The six statements were not 

established as objective measures of mathematics achievement. 

3.2.5.5. Fifth, the study did not report systematic analyses of mathematical error rates, AI 

hallucinations, accessibility, or performance across Canva Code updates. Human verification 

therefore remains necessary [3], [4], [7], [42]. 

3.2.6. Directions for Further Research 

Future research should document all 14 prompt revision histories, report item-level expert evalu-

ations, and establish the validity of measurement instruments before conducting larger studies. Multi-

school investigations with clearly documented sampling and suitable comparison groups would bet-

ter assess mathematics achievement. Independent teacher-authoring tasks could directly evaluate 

whether educators without programming backgrounds can produce media autonomously. Compara-

tive studies of prompting approaches, data transparency and protection, retention, and platform sta-

bility would also address important limitations. Research combining iterative design with carefully 

verified learning processes provides useful methodological guidance [5], [20], [24], [29]. 

4. Conclusion 

Using the R&D approach and ADDIE model, this study developed a structured RCTCO blueprint 

and reported 14 Canva Code prompts for Grade 7 mathematics learning media. Five experts assigned 

normalized summary ratings of approximately 0.90 to the prompts and 0.91 to the generated media. 

Three teachers gave a mean questionnaire response of 4.61/5, while students’ mean responses to six 

questionnaire statements increased from 1.98 to 4.20 (normalized change ≈ 0.73). Because item-level 

validation records, categorical inter-rater data, and evidence that the six statements measured mathe-

matics achievement were unavailable, these results cannot be treated as verified Aiken’s V, Cohen’s 

kappa, or causal gains in mathematical knowledge. The principal contribution is a documented devel-

opment process that evaluates prompt instructions separately from the generated instructional media. 

Stronger claims will require complete instrument documentation, independent mathematical-content 

review, more rigorous evaluation designs, and appropriate safeguards for student data. 
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