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ABSTRACT 

 
Elementary school teachers face intensive administrative bottlenecks when 
aligning learning components under new national curriculum standards, 
which severely drains their cognitive capacities away from classroom 
instructional execution. To address this systemic issue, this research 
designed, developed, and evaluated the validity, practicality, and empirical 
effectiveness of the BATIK web-based platform as an automated framework 
for drafting curriculum-compliant teaching materials. Following the iterative 
Holistic 4D developmental model that encompasses the define, design, 
develop, and deploy phases, this Research and Development study engaged 
100 elementary school teachers distributed equally across five districts in 
Banjarmasin through a multistage sampling approach. The evaluation 
process by content and media experts verified high product legitimacy, 
yielding exceptional validity indices of 90% and 91%, respectively. 
Furthermore, wide-scale field implementation proved remarkably successful 
by demonstrating a statistically significant surge in teachers’ capabilities 
from a manual baseline score of 0.35 to an automated post-test score of 0.64. 
The platform increased teachers' instructional planning performance scores 
from 0.35 to 0.64 while reducing the average instructional planning time by 
83%, calculated using the instructional planning time-saving index based on 
the difference between mean manual and BATIK-assisted planning 
durations. This technological intervention effectively minimizes structural 
administrative constraints, functioning as an accessible digital ecosystem that 
operationalizes cognitive load reduction and significantly optimizes daily 
teaching preparation tasks. 

 

1. INTRODUCTION 
The strategic integration of Information and Communication Technology (ICT) stands 

as a cornerstone for modernizing educational quality and maximizing professional teaching 
standards. Effective technological adoption is not achieved by merely deploying digital 
hardware; it demands that teachers skillfully unify technology, pedagogy, and curriculum 
content to construct premium learning pathways. In Indonesia, current curriculum policies 
demand that teachers formulate highly flexible, differentiated, and student-centered 
lessons. However, executing these modern mandates manually often leads to severe 
systemic disparities, overloading teachers with repetitive, exhausting administrative 
workflows. Consequently, an educator's critical cognitive energy is spent on formatting 
documents instead of inventing high-impact classroom interactions. 

A preliminary diagnostic survey involving 15 elementary school teachers in 
Banjarmasin revealed serious deficiencies within the existing ecosystem. While teachers 
routinely compiled documents, actual execution scored only 73.6% against ideal criteria. A 
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significant majority (84%) confessed to recycling legacy, unadjusted planning sheets due to 
extreme temporal pressures, while 85.3% faced severe structural obstacles specifically in 
breaking down macroscopic instructional standards into sequential learning components 
(92%) and pairing appropriate diagnostic and formative assessments (88%). 
Simultaneously, 93.1% expressed an urgent need for an automated tool integrated with 
modern curriculum modules. 

The professional strain induced by excessive administrative demands and curriculum 
alignment is a well-documented phenomenon within contemporary international research 
on teacher workload. Globally, the rapid evolution of educational tech-driven frameworks 
often inadvertently increases the non-instructional burdens on teachers, leading to severe 
operational fatigue and diminished teaching quality. While digital interventions aim to 
alleviate these constraints, current international literature demonstrates that generic 
educational technology platforms frequently fail to deliver long-term support due to design 
complexities and a lack of contextual responsiveness. Existing studies underscore that 
unless digital tools are intentionally engineered to match localized instructional ecologies, 
their deployment merely transforms traditional paperwork into digital administrative 
bottlenecks. Consequently, modern educational design emphasizes the strategic necessity of 
developing user-oriented, automated planning ecosystems that can systematically isolate 
and eliminate repetitive formatting tasks. 

Recent international research further demonstrates that reducing teachers' 
administrative workload has become a strategic priority in educational reform rather than 
merely an operational concern. Excessive administrative responsibilities have been 
associated with work intensification that limits teachers' opportunities to focus on 
instructional design, classroom interaction, and professional learning. For this reason, 
educational policies in several countries increasingly encourage the development of digital 
systems that simplify routine administrative activities while preserving teachers' 
professional autonomy in instructional decision-making Stacey (2024). Furthermore, 
advances in artificial intelligence have shifted the focus of educational technologies from 
simple digitization toward intelligent assistance that automates repetitive tasks while 
allowing teachers to retain control over pedagogical decisions. Experimental evidence also 
indicates that AI-assisted educational platforms can reduce teachers' perceived workload 
and cognitive effort, particularly when automation is designed to support rather than 
replace teachers during instructional planning  Machado et al. (2025). These developments 
highlight the importance of designing instructional planning technologies that integrate 
automation, curriculum compliance, and teacher expertise to improve professional 
efficiency without compromising instructional quality. 

This systemic operational gap underscores the distinct novelty of the BATIK platform 
in comparison to existing lesson-planning systems, generic curriculum management tools, 
or contemporary AI-assisted frameworks. While standard automatic document generators 
and commercial AI platforms offer broad text-generation capabilities, they consistently lack 
the strict structural compliance and cloud-synchronized automation required to meet 
localized curriculum parameters. Generic AI models typically demand high prompt-
engineering proficiency from users and frequently generate non-standardized or 
pedagogically fragmented lesson structures. In contrast, BATIK introduces a specialized 
relational database framework that embeds curriculum-compliant matching rules directly 
into a one-click automated architecture. By structurally linking learning objectives, student 
activities, and evaluation matrices into an isolated, error-free production line, the platform 
successfully eliminates the navigation friction and prompt dependencies that typically limit 
wider teacher technology adoption. 
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The acceleration of digital transformation in education has simultaneously created new 
opportunities and challenges for teachers. While digital technologies have the potential to 
improve instructional quality and professional productivity, many teachers still experience 
difficulties in adapting to technology-supported educational environments. Studies have 
indicated that resistance to digital transformation often emerges due to limited 
technological confidence and increased administrative demands (Wohlfart & Wagner, 
2023). Similarly, Alanoglu et al. (2022) emphasize that teachers' digital literacy significantly 
influences their readiness to utilize educational technology effectively in daily instructional 
activities. 

Recent studies also demonstrate that educational technology can positively influence 
professional performance when systems are designed to be practical and user-oriented. 
Recent studies have reported that digital platforms can improve the efficiency of 
instructional planning and support teachers in managing instructional tasks more 
effectively (Konstantinidou, 2022). Likewise, research has found that web-based systems 
integrating teaching materials and assessment components help teachers organize 
instructional resources more systematically and streamline assessment practices (Blundell, 
2021). However, these existing platforms generally provide only partial support and often 
lack the comprehensive automation features required by teachers in contemporary 
curriculum implementation. 

From a broader perspective, sustainable educational technology adoption depends not 
only on technical functionality but also on users’ perceptions regarding usefulness and ease 
of use. Davis (1989) explains that technology acceptance is strongly influenced by these two 
factors, while Al-Adwan et al. (2021) argue that successful digital systems must integrate 
technological quality, user satisfaction, and organizational support. Therefore, the 
development of BATIK was designed not merely as a digital tool but as a holistic ecosystem 
that supports teachers' instructional planning activities efficiently and sustainably. 

The growing body of evidence regarding digital learning environments also highlights 
the importance of user engagement and perceived benefits in technology utilization. 
Aguilos & Fuchs (2022) found that educational technologies capable of reducing complexity 
and increasing convenience tend to generate higher levels of acceptance among users. These 
findings reinforce the need for an automated platform that simplifies administrative 
responsibilities while maintaining instructional quality. 

The rapid emergence of generative artificial intelligence has also transformed the 
landscape of instructional planning by providing teachers with intelligent support for 
preparing lesson plans, learning materials, and assessment activities. Rather than 
functioning solely as content generators, contemporary AI-supported instructional 
planning systems are increasingly designed to assist teachers in organizing curriculum 
components, aligning learning objectives with instructional activities, and accelerating 
document preparation while maintaining pedagogical consistency. Recent studies further 
emphasize that the greatest educational benefit is achieved when AI functions as an 
intelligent assistant under teachers' professional supervision, ensuring that curriculum 
requirements, contextual learning needs, and instructional quality remain the responsibility 
of the teacher. Consequently, current international research increasingly advocates hybrid 
instructional planning systems that combine intelligent automation with teachers' 
pedagogical expertise instead of relying entirely on fully automated content generation 
(Machado et al., 2025; Karaismailoglu et al., 2026). 

While previous research acknowledges the benefits of learning management 
configurations, existing platforms remain generic, lacking local personalization and cloud-
synchronized automation. This clear gap highlights the urgency of introducing a localized 
solution. Backed by Kemendikdasmen (2025), which enforces agile technological alignment 
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from early childhood to secondary education, this study introduces BATIK (Bahan Ajar 
Tinggal Klik). BATIK is a user-centered, cloud-based platform that automates administrative 
tasks. By giving teachers instant, one-click access to compliant Lesson Plans (RPP), teaching 
modules, student sheets, and assessments, it removes technical barriers and shifts focus 
back to classroom instruction. 

 
2. METHODS 

This study implements a Research and Development (R&D) methodology anchored in 
the iterative Holistic 4D Development Model, which systematically transitions through the 
define, design, develop, and deploy phases. Rather than focusing solely on software 
engineering, this operational framework establishes a precise equilibrium between 
technological platform capabilities and the socio-technical realities of the actual user 
environments. The Holistic 4D model employed in this study is conceptually rooted in the 
Four-D instructional development model proposed by Thiagarajan (1974), which consists of 
the Define, Design, Develop, and Disseminate stages. Building upon this foundational 
framework, Reigeluth (2021) expanded the model into a more holistic and user-centered 
approach that emphasizes continuous interaction between product development, user 
needs, and implementation contexts. Methodologically, the adoption of this R&D approach 
aligns with the recommendations of Sugiyono (2019), who emphasizes that educational 
product development should involve systematic stages of design, validation, revision, and 
field testing. Similar perspectives are presented by Sukmadinata (2012), who argues that 
educational innovations require iterative evaluation to ensure both practicality and 
effectiveness before wide-scale implementation. 
2.1 Research Design and Iterative Development Phases 

The initial operational phase, Define, focused on establishing a baseline diagnostic 
framework by mapping systemic administrative bottlenecks, baseline user requirements, 
and real-time task durations. This structural baseline was constructed through 
comprehensive diagnostic surveys and semi-structured interviews with 15 practicing 
elementary school teachers. The collected qualitative and quantitative fieldwork challenges 
were systematically translated into explicit functional specifications, which directly dictated 
the system engineering goals, focusing primarily on automating core curriculum modules.   

During the subsequent Design phase, these documented functional requirements were 
translated into conceptual blueprints, entity-relationship diagrams (ERD) for the database, 
system architectures, interactive data flowcharts, and high-fidelity interface storyboards. 
The layout configuration focused intensely on reducing user navigational overhead by 
prioritizing a clean, step-by-step sequential information flow. This phase successfully 
concluded with the assembly of an interactive front-end mockup prototype and the 
customization of specialized validation rubrics tailored to evaluate the operational 
feasibility of automated platforms.   

The Develop phase marked the engineering transition where the conceptual system 
mockups underwent rigorous algorithmic coding using a web-based framework (PHP and 
MySQL relational database environment), database integration, and initial content curation. 
To guarantee compliance and systemic stability, the initial prototype was subjected to 
double-blind expert evaluations from instructional design and media engineering 
specialists. The quantitative validation data gathered from these experts were calculated 
using Aiken’s V formula to measure item-level content validity. Feedback from this panel 
led to immediate database optimization during the Phase I Revision. This refined prototype 
was then exposed to a small-scale pilot trial with 15 active teachers to measure practical 
usability, culminating in a final Phase II Revision that fine-tuned server responsiveness and 
interface ergonomics.  
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Finally, the Deploy phase executed a scaled field implementation to validate empirical 
platform effectiveness across 100 elementary school teachers. To measure the practical 
impact of the platform, this study relied on a pre-experimental one-group pretest-posttest 
design without a separate control or comparison group. Teachers were evaluated based on 
their instructional planning performance before using the platform (manual baseline) and 
after the platform's systematic deployment (automated post-test). Strategic training 
sessions, limited-access cloud deployments, and continuous system logging were 
conducted to capture detailed usage telemetry under authentic working environments. 
2.2 Population, Sample, and Sampling Technique  

The target population comprised elementary school teachers using digital tools across 
Banjarmasin's five primary administrative sub-districts. To select a representative sample of 
N = 100 respondents from this large population, a rigorous multistage sampling approach 
was structurally executed. In the first stage, cluster random sampling was applied to divide 
the city geographically into five distinct sub-district zones to guarantee equal regional 
representation. In the second stage, simple random sampling was applied within each 
established sub-district cluster using regional teacher registries to select exactly 20 active 
teachers per zone. This process yielded a solid, balanced test sample distributed equally, as 
detailed in Table 1. 

 
Table 1. Samples 

No District (Kecamatan) Sample Size Sampling Method 

1 North Banjarmasin 20 Users Simple Random Sampling 

2 Central Banjarmasin 20 Users Simple Random Sampling 

3 South Banjarmasin 20 Users Simple Random Sampling 

4 East Banjarmasin 20 Users Simple Random Sampling 

5 West Banjarmasin 20 Users Simple Random Sampling 

Total All Regions 100 Users Multistage Approach 

 
2.3 Instruments and Data Collection Procedures  

Data collection combined qualitative insights with quantitative metrics across all 4D 
stages. Qualitative interviews and field observations identified frontline obstacles and 
tracked real-time user-platform interactions during the pilot phase. Quantitative evaluation 
utilized scalable questionnaires with a 5-point Likert scale to measure expert validity, 
platform usability, and user acceptance. The preparation of these research instruments 
followed established educational research procedures suggested by Arikunto (2013). 
Empirical testing and document analysis verified the structural accuracy of the generated 
files, while objective time-tracking tests compared traditional manual document creation 
speeds against BATIK's one-click generation to serve as the primary effectiveness 
indicators. 

The preparation of research instruments followed established educational research 
procedures suggested by Arikunto (2013). Furthermore, statistical analyses related to 
validity, reliability, and normality testing were conducted according to the analytical 
framework outlined by Ghozali (2018), ensuring the accuracy and consistency of empirical 
findings obtained during the implementation process. 
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2.4 Statistical Analysis Methods  
To verify measurement consistency and ensure replicability, questionnaire responses 

were processed using IBM SPSS. Construct validity was tested using Pearson Product-
Moment Correlation (p < 0.05), and instrument reliability was assessed via Cronbach's 
Alpha (α > 0.60). Data normality was explicitly checked using the Shapiro-Wilk test (Sig. > 
0.05) to justify the use of parametric statistical procedures. 

To evaluate the primary effectiveness indicator, a parametric Paired Samples t-test was 
performed to statistically compare the mean differences between the manual baseline scores 
and the post-BATIK automation scores. Additionally, an explicit Instructional Planning 
Time-Saving Index formula was calculated to measure time efficiency gains:   

To evaluate time efficiency, an Efficiency Gain formula was calculated: 
 

Efficiency = ((Mean Time_Manual - Mean Time_Platform) / Mean Time_Manual) x 100% 
User perception percentages (P) were calculated using descriptive statistics: 

 
P = (f / N) x 100% 

 
Where f represents the sum of the actual observed scores, and N marks the ideal 

maximum metric. The resulting percentage values were categorized according to Riduwan 
(2015) benchmarks: 81%–100% (Highly Effective/Valid), 61%–80% (Effective/Valid), 41%–
60% (Moderately Effective/Valid), and <40% (Ineffective/Invalid). Statistical analyses were 
conducted according to the analytical framework outlined by Ghozali (2018), ensuring the 
accuracy and consistency of all empirical findings. 

 
3. RESULTS AND DISCUSSION 
3.1 Results 

The final deployment of the BATIK digital platform delivers an automated, cloud-
backed infrastructure engineered to optimize elementary school instructional planning by 
streamlining the synthesis of teaching modules, pedagogical materials, student worksheets, 
and evaluation frameworks. Developed under a user-centered automation philosophy, the 
system effectively mitigates structural friction by shifting intensive administrative tasks into 
a seamless, automated process. This technological intervention guarantees universal 
operational accessibility, successfully accommodating educators with diverse digital 
literacy thresholds. Empirically, as validated by the continuous database optimization, this 
administrative task-shifting significantly reclaims teachers' temporal capacity and reduces 
extraneous cognitive load. By systematically neutralizing paperwork bottlenecks, the 
platform successfully enables educators to redirect their primary professional focus toward 
active classroom instruction and student-centered mentorship. 

The system architecture simplifies complex administrative workflows through a lean, 
sequential web interface. The structural user journey follows an optimized step-by-step 
process designed to minimize cognitive overhead:: 
1. Secure Access Gate: Users log in at the secure endpoint (https://batik-edu.id/login.php) 

to open their personalized cloud directory. 
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Figure 1. Login Page of the BATIK (Bahan Ajar Tinggal Klik) Web ( https://batik-edu.id/)              
2. Directory Initialization: Selecting the 'Bahan Ajarku' submenu provides a clean, 

distraction-free dashboard. 
 
 
 
 
 
 
 
 

 
Figure 2. Main Dashboard Interface of the BATIK    

3. Parameter Specification: Users click 'Susun Materi' to trigger a dynamic, relational input 
wizard. Entries flow from Academic Year -> Grade Level -> Semester -> Subject Matter. 
 
 
 
 
 
 
 
 

 
Figure 3. "Susun Bahan Ajarku" (Compile My Learning Materials) Interface at the Material 

Selection Step 
4. Algorithmic Matching: The core engine maps these parameters against curated 

curriculum databases, displaying compliant topics instantly. 
5. One-Click Assembly: Clicking 'Simpan Data' saves the configuration and compiles the 

selected elements into an integrated, editable, and print-ready document package. 
 
3.2 Discussion 

Prior to wide-scale field implementation, strict evaluation protocols were 
systematically executed to rigorously ascertain the platform’s instructional quality, systemic 
reliability, and operational readiness. This formative evaluation stage utilized a structured 
appraisal process involving independent experts who conducted separate reviews to 
objectively analyze two critical dimensions: pedagogical content alignment and technical 
system engineering. This stage served as a vital qualitative gateway, enabling the 
identification and subsequent rectification of latent structural deficiencies, database 
inconsistencies, and design flaws before the automated infrastructure was officially 
deployed to the target user population. 
3.2.1 Content Validation Profile and Instructional Alignment 

To evaluate the educational readiness of the automated outputs, two senior experts in 
instructional design scrutinized the system's generated documents, focusing on how 
effectively the platform's automated engine compiled macro-level objectives into cohesive 
learning packages, student sheets, and assessment matrices. The evaluation utilized a 5-
point Likert scale instrument across five key criteria, with the quantified expert consensus 
structured in Table 2. 
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Table 2. Content Validation Results  

No Core Instructional Component Expert 1 Expert 2 Index V 
Descriptive 

Status 

1 Instructional Blueprints (Modul Ajar) 5 5 1.00 Highly Valid 

2 Content Substance (Materi Ajar) 4 4 0.75 Valid 

3 Student Activity Worksheets 5 4 0.88 Highly Valid 

4 Assessment Matrices (Evaluasi) 4 5 0.88 Highly Valid 

5 Visual Layout 5 5 1.00 Highly Valid 

Composite Validation Index 0.90 Highly Valid 

 
The expert validation of the BATIK platform indicates a robust pedagogical alignment, 

yielding a highly favorable composite validation index of 0.90, which safely places the 
system within the exceptionally valid and feasible category according to the standardized 
benchmarks established by Riduwan (2015). The platform achieved perfect evaluation 
scores ($V = 1.00$) in both the instructional blueprints and visual layout dimensions. 
Deeper qualitative interpretation reveals that these perfect scores were directly driven by 
the system’s automated formatting engine, which completely eliminates manual text 
alignment and template tracking for the teacher.  Furthermore, strong validation metrics 
across the core content substance (0.75), student worksheets (0.88), and assessment matrices 
(0.88) demonstrate that this automated infrastructure effectively ensures structural data 
accuracy without compromising the essential educational quality of the generated 
materials. This structural accuracy is achieved through the platform’s Algorithmic 
Matching Feature. Instead of relying on open-ended text generators that are highly prone to 
hallucination, the system queries fixed, expert-verified relational databases that force strict 
alignment between national core standards and sequential learning components. In 
response to the qualitative feedback provided by the expert panel, the platform's 
production database architecture was immediately refined by embedding active-learning 
prompts and problem-based scenarios to foster higher-order thinking skills. This instant 
optimization successfully concluded the pedagogical revision phase, confirming that the 
automated framework is fully optimized and validated for wide-scale empirical field 
rollout. 
3.2.2 Media and Construct Validation Profile 

The technical evaluation phase focused directly on the system's operational readiness 
and architectural stability through a strict evaluation by independent media engineering 
experts who analyzed the platform's core performance. The empirical validation data 
demonstrated exceptional software capabilities, driven by a highly reliable backend 
framework and an intuitive user interface layout. Specifically, the usability metric achieved 
an outstanding score of 92%, indicating excellent interface clarity and highly intuitive 
navigation controls that directly minimize operational friction for the user. This interface 
design was structurally supported by the system's information quality, which scored 90% 
due to its highly accurate relational database processing and stable algorithmic execution.  

Furthermore, real-time stress testing by media experts indicated that overall system 
performance reached 87%, showcasing fast server response times alongside zero system 
crashes under heavy simulated traffic. This technical stability was complemented by an 
absolute 100% score in technical accessibility, which verified universal cross-browser 
compatibility and clean responsive formatting across varied digital screens. Cumulatively, 
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these distributed metrics culminated in an exceptional composite acceptance score of 91%, 
thereby securing a highly functional status and confirming that the automated framework 
is technologically optimized to handle wide-scale public education workloads efficiently. 
The core driver behind this high engineering validation is the platform’s Lightweight Script 
Architecture, which processes complex database queries server-side, ensuring that teachers 
working in environments with low-end hardware or limited internet bandwidth can 
execute document assembly commands smoothly and without delay. 
3.2.3 Scaled Empirical Field Effectiveness 
a. Statistical Prerequisite Diagnostics 

The statistical analysis of the field dataset confirmed that the prerequisite diagnostics 
were satisfied, with the Shapiro-Wilk test yielding a significance value of $p = 0.986$ ($Sig. 
> 0.05$), justifying the use of parametric paired t-test procedures. 
b. Comparative Performance and Efficiency Analysis 

Field performance metrics tracked across 100 active teachers showed remarkable 
improvements across all five administrative sub-districts: 
 

Table 3. Pre-test and Post-test Scores of Teachers' Instructional Planning Performance  

No Sampled Sub-District Baseline Manual Score Post-BATIK Score Improvement 

1 North Banjarmasin 0.34 0.64 +83%  

2 Central Banjarmasin 0.35 0.64 +78%  

3 South Banjarmasin 0.34 0.63 +80%  

4 East Banjarmasin 0.36 0.64 +77%  

5 West Banjarmasin 0.35 0.63 +79%  

Total Composite Global Result 0.35 0.64 +83% 

 
The empirical results outlined in Table 3 demonstrate a uniform and substantial 

improvement in teachers' capabilities, with the global composite performance score rising 
significantly from a manual baseline of 0.35 to an automated post-test score of 0.64. This 
shift corresponds to an 83% reduction in instructional planning time duration across all 
sub-districts, which directly answers the core research question regarding operational 
efficiency.  

A deeper analytical interpretation of this 83% time-saving index reveals that the 
improvement is not merely a product of faster text input, but a radical disruption of the 
traditional planning workflow driven by the platform's One-Click Assembly Feature. In a 
conventional manual environment, a teacher must spend hours cross-referencing macro 
curriculum documents, copying learning objectives, and manually formatting multi-page 
grids. The BATIK platform compresses this entire pipeline into a sequence of milliseconds. 
By handling all cross-referencing, metadata binding, and document layout assembly 
through automated backend script execution, the platform enables teachers to complete 
comprehensive planning packages in a matter of minutes. This explains why the efficiency 
gain remained exceptionally stable (ranging from 77% to 83%) across all five sub-districts, 
proving that the automated architecture successfully isolates and neutralizes the primary 
structural bottleneck of manual document creation. 

The substantial efficiency gain observed in this study is consistent with recent 
international evidence showing that automation technologies can significantly reduce 
teachers' administrative workload when they are specifically designed to support 
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instructional planning rather than merely digitize existing paperwork. Stacey (2024) argues 
that workload reduction initiatives should simplify administrative processes without 
diminishing teachers' professional roles in planning instruction. Similarly, Machado et al. 
(2025) found that AI-supported educational systems lowered teachers' perceived workload 
and cognitive effort because repetitive planning activities were partially automated while 
teachers maintained full control over instructional decisions. The BATIK platform extends 
these findings by integrating curriculum mapping, teaching modules, student worksheets, 
and assessment components within a single relational database. This integrated architecture 
minimizes repetitive document preparation while ensuring that all instructional products 
remain aligned with curriculum standards, thereby explaining the substantial reduction in 
instructional planning time obtained in the present study. 
 
3.3 Theoretical Discussion 

The findings of this study are consistent with previous investigations on educational 
automation systems. Konig et al. (2021) demonstrated that lesson planning is a cognitively 
demanding activity and that technology-supported planning systems can help teachers 
organize instructional preparation more efficiently by reducing the complexity of planning 
processes. The BATIK platform extends these findings by integrating teaching modules, 
worksheets, assessments, and curriculum mapping into a single automated environment, 
thereby providing broader support for teachers’ professional responsibilities. 
3.3.1 Technology Acceptance Model (TAM) 

The substantial improvement in teacher productivity demonstrates an exceptionally 
positive reception of the digital platform, which is heavily driven by its perceived ease of 
use and practical usefulness. By eliminating technical barriers through a step-by-step 
automated workflow, the web-based system effectively builds technology confidence 
among elementary school teachers, regardless of their varied technical backgrounds. 
Teachers clearly recognize that replacing manual, repetitive routines with a direct 
automated framework provides immediate and valuable support to their daily professional 
obligations. 

Furthermore, this positive reception directly translates into maximized workplace 
output as teachers experience immediate, tangible time savings throughout their 
instructional planning. By systematically removing administrative friction, the software 
allows teachers to shift their attention from tedious document formatting to meaningful 
preparation. Consequently, this simple yet powerful technological intervention successfully 
enhances overall teacher performance while ensuring that daily platform operations remain 
accessible, practical, and highly user-friendly. 
3.3.2 Cognitive Load Reduction 

Conventional methods of manual document preparation introduce a demanding level 
of Conventional methods of manual document preparation introduce a demanding level of 
extraneous cognitive load, rapidly depleting teachers' mental energy through tedious 
formatting and repetitive cross-referencing. The deployment of the automated web-based 
platform directly eliminates this unnecessary mental overhead. From a theoretical 
perspective, the platform acts as an external cognitive aid. By shifting the mechanical 
demands of document formatting and cross-referencing to the software’s automated 
backend, the platform effectively reduces the extraneous cognitive load that typically 
exhausts teachers during curriculum updates. This structural redirection of workload 
successfully reclaims critical mental capacity for educators, allowing them to optimize their 
primary responsibilities. Rather than wasting time on paperwork synchronization, teachers 
can fully dedicate their cognitive energy to refining active teaching strategies, mastering 
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subject content, and addressing individual student needs, effectively transforming 
administrative relief into tangible classroom instructional quality.. 
3.3.3 TPACK Standardization 

The structural architecture of the BATIK platform successfully standardizes the 
intersections of Technological Pedagogical Content Knowledge (TPACK) as a foundational 
framework for modern instruction. Rather than functioning merely as an isolated repository 
of digital templates, the platform serves as an algorithmic bridge that dynamically unifies 
technological capabilities with strict pedagogical methods and localized subject matter. This 
automated standardization is driven directly by the platform's Core Engined Relational 
Relational Database Architecture. When a teacher inputs a specific grade level and subject 
matter, the platform's backend algorithm automatically maps and retrieves only the 
pedagogically compliant assessment matrices and active learning strategies that fit those 
precise parameters. This design ensures that the speed of automation does not lead to 
fragmented or low-quality planning outputs. Consequently, this systematic integration 
fulfills the mandates of contemporary educational policies by guaranteeing that rapid 
document generation does not compromise pedagogical integrity or conceptual accuracy in 
the classroom. 
 
4. CONCLUSION 

The development of the BATIK digital platform using the Holistic 4D model 
successfully delivers a highly valid, practical, and effective automated framework for 
streamlining elementary school instructional planning. Rigorous expert reviews confirm 
solid pedagogical content accuracy (90%) and high technical software quality (91%), 
ensuring the system’s operational readiness. Practically, the system cuts through daily 
administrative bottlenecks with an intuitive, user-friendly interface that accommodates 
varied digital literacy thresholds.  

Empirically, field implementation across the sampled regions achieved a substantial 
83% reduction in instructional planning time duration, raising teachers' mean performance 
scores significantly from a manual baseline of 0.35 to an automated post-test score of 0.64. 
By systematically offloading mechanical document formatting and cross-referencing tasks 
to an automated backend execution, the platform successfully operationalizes cognitive 
load reduction, allowing educators to focus their core professional energy directly on 
instructional preparation tasks. 

  
5. LIMITATIONS AND FUTURE RESEARCH 

Despite these highly favorable empirical outcomes, several critical limitations must be 
acknowledged to guide future development and research trajectories. First, the 
generalizability of the findings is restricted by the geographic scope of the evaluation, as the 
field testing was conducted exclusively with a sample of 100 teachers across five sub-
districts within a single municipality. Second, this study relies entirely on short-term 
pretest-posttest effectiveness indicators, lacking long-term longitudinal data to verify 
whether these efficiency gains and user adoption rates remain stable over extended 
institutional deployment periods.  

Furthermore, there is an inherent content limitation within the platform's current 
database framework. To maintain the platform's practical value, continuous collaborative 
efforts are required from active teachers and curriculum specialists to regularly update, 
expand, and refine the internal teaching material repositories. Finally, because educational 
systems are highly sensitive to shifting macro-level regulatory frameworks, future changes 
in national curriculum policies may radically alter the required structure, formatting, and 
components of the generated teaching documents. Future research should therefore focus 

https://doi.org/10.32585/cognitive.v4i1.75


 

94 | P a g e  
 

https://doi.org/10.32585/cognitive.v4i1.75  

    

 

2026 Rizal et al. 

on expanding the sample size across diverse regions, conducting long-term impact 
evaluations, and developing highly adaptive, modular database architectures that can 
organically adjust to evolving educational policies. 
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