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Abstract                                                                     

Background/purpose. This study developed and validated adaptive 
reading materials based on readability integrated with Higher Order 
Thinking Skills (HOTS) assessment for Indonesian elementary and 
secondary school students (grades 4–12). 

Materials/methods. This study used a Research and Development 
(R&D) design. The materials were reconstructed based on the Flesch–
Kincaid Grade Level (FKGL) linear progression for grades 4–12, and the 
HOTS (C3–C6) assessment was designed to be calibrated. Validation 
was conducted by various stakeholders (N≈3000 students, N≈250 
teachers, N=12 experts). Effectiveness was tested using a quasi-
experimental design (Paired Sample T-test) with a sample of N=30, 
supplemented by item psychometric analysis (Difficulty and 
Discrimination Indices). Using a Research and Development (R&D) 
design based on the Borg & Gall model, this study involved multi-
stakeholder validation with approximately 3,000 students, 250 
teachers, and 12 experts, followed by a quasi-experimental 
effectiveness test (N=30). 

Results. The results show high design validity and successful text 
calibration with Flesch Reading Ease scores ranging from 85.2 (Grade 
4) to 45.1 (Grade 12). High acceptance from stakeholders (average 
score >4.0/5.0). Psychometric analysis confirmed the difficulty level of 
most HOTS items (C3–C5). Effectiveness testing proved a significant 
improvement in critical reading competency (average increase of 
12.567 points; p=0.000). 

Conclusion. This integrated adaptive design model has proven to be 
valid, feasible, and significantly effective in optimising Critical Reading 
Competency. This product offers a data-driven and scalable 
benchmark for improving critical literacy in Indonesian primary and 
secondary education. 
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1. Introduction   

Critical reading competence is a fundamental pillar of modern education systems, serving as a 
prerequisite for mastering Higher-Order Thinking Skills (HOTS) (Mardiana et al., 2025). In Primary and 
Secondary Education in Indonesia (Grades 4 to 12), there is a great urgency to improve students' 
literacy and critical thinking skills (Weng, 2023). This research is based on the need to address 
curricular gaps, where available teaching materials are often not systematically calibrated to support 
measurable cognitive progression (Maxnun et al., 2024).  Improving critical reading competence 
requires materials that are not only thematically relevant but also scientifically designed to ensure 
that textual complexity (cognitive input) increases in line with students' cognitive development  (Foo, 
2025).  

This competency encompasses not only surface-level comprehension but also the ability to 
critically analyze, evaluate, and synthesize information (Ardhian et al., 2020). In Indonesian 
education, this competency remains a priority (Belda-Medina, 2024), but it also presents an ongoing 
challenge. Evidence from the Program for International Student Assessment (PISA) shows that 
Indonesia consistently scores below the OECD average in reading literacy. In PISA 2022, Indonesia 
ranked 68th globally with an average reading score of 371, reflecting limited progress over the past 
two decades (Ulkhaq, 2024). These alarming results clearly highlight the urgency of pedagogical 
innovation that not only improves basic comprehension but also fosters higher-order thinking skills 
(HOTS) (Lu et al., 2021).    

Compounding this challenge, Indonesian classrooms must serve a diverse student population 
across the Primary and Secondary Education system, which encompasses Grades 4 through 12, where 
reading materials are often not aligned with students' cognitive readiness (Adam et al., 2025). Texts 
that are too simple fail to stimulate critical engagement, while texts that are too complex risk 
disengagement and surface-level learning (Li et al., 2024). Addressing this misalignment requires an 
approach based on measurable learning scaffolding. To achieve this, readability metrics such as 
Flesch Reading Ease (FRE) and Flesch-Kincaid Grade Level (FKGL) provide a quantitative means to 
calibrate text complexity to students' developmental stages (Li et al., 2024), a strategy that previous 
studies have confirmed can improve comprehension and ensure adequate cognitive challenge. 

Parallel to the need to control linguistic input, HOTS assessment is essential for measuring and 
developing critical reading output (Puspitadani et al., 2022). Based on Bloom's revised taxonomy, 
HOTS tasks go beyond basic recall to challenge students in analysis (C3), evaluation (C4), synthesis 
(C5), and creation (C6), thereby requiring them to engage critically with the text (Pujawan et al., 
2022). This indicates a significant research gap: no model systematically integrates data-based text 
calibration (FRE/FKGL) with rigorously verified HOTS question design (C3-C6) at all levels of basic 
education (grades 4-12). 

This study offers novelty and originality through an integrated, double-layered innovation: first, 
the reconstruction of adaptive reading materials to meet readability metrics (FRE/FKGL) across nine 
grade levels (grades 4–12); and second, the systematic design of HOTS-based assessments (C3–C6) 
calibrated to these reconstructed texts. The validation of this study goes beyond content validity by 
including Psychometric Validation of HOTS items and Empirical Evidence of Effectiveness (Pre-
Test/Post-Test) on a large population scale, which is an important contribution to the critical literacy 
literature. The alignment of this study with the global pedagogical shift towards deep learning 
approaches underscores the urgency of the research, as critical reading and HOTS-based tasks are 
cornerstones of deep learning. 

The main objective of this study is to examine the impact of reading materials based on 
readability and HOTS assessment on critical reading skills among elementary and secondary school 
students in Indonesia (grades 4-12). 

https://doi.org/10.22521/edupij.2026.23.73
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The specific research questions are: (1) How are adaptive reading materials reconstructed and 
calibrated to ensure measurable progress in text complexity? (2) How valid and feasible are these 
materials according to multi-party assessments? (3) How significant is the empirical improvement in 
Critical Reading Skills after the intervention? 

2. Literature Review  

2.1. Critical Reading Competency

Critical reading competency is a multifaceted skill essential for engaging with complex texts and 
social issues (Gil-Rojas et al., 2025). It is directly related to the development of critical thinking, in 
which learners interpret and critically evaluate information, thereby improving their competency. 
Students with higher critical reading skills demonstrate better analytical thinking and are better 
prepared to participate in the democratic process  (Barton et al., 2024). Furthermore, reading 
competence correlates with broader learning outcomes, including academic performance and civic 
engagement, underscoring the importance of cultivating these skills in early education (Rahmawati 
et al., 2023). An effective educational framework should foster critical reading by integrating 
strategies that promote critical questioning, analysis, and interdisciplinary literacy, thereby preparing 
students for informed participation in a complex world (Ardhian et al., 2020; Stepanenko et al., 2023). 

2.2. Readability in Literacy Development

Readability measures, particularly Flesch Reading Ease (FRE) and Flesch-Kincaid Grade Level 
(FKGL), effectively assess text complexity (Beck et al., 2025; Panigrahi & Bakshi, 2021; Randell et al., 
2025).  Using these readability tests can help create content that is easier to understand and more 
engaging (Burke et al., 2024). In instructional design, these formulas serve a transformative function: 
teachers can use FRE scores to select age-appropriate texts (e.g., FRE scores of 80-90 for elementary 
school students and 50-60 for middle school students), while curriculum developers can 
systematically classify reading materials by educational level. For example, a 5th-grade science text 
with an FRE of 75 ensures accessibility while maintaining an appropriate cognitive challenge, whereas 
the same content, rewritten with an FRE of 55, would be suitable for 9th-grade students. (Yüceer-
Çetiner et al., 2025). 

2.3. Higher Order Thinking Skills (HOTS) in Reading

Higher-Order Thinking Skills (HOTS) outlined in Bloom's revised taxonomy include the advanced 
cognitive competencies of analysis (C4), evaluation (C5), and creation (C6) (Kwangmuang et al., 2021).  
These skills play an important role in fostering critical and creative thinking in students (Wu et al., 
2025), empowering them to navigate complex real-world problems effectively (Nurherdiati, 2022). 
Engaging students in activities aligned with HOTS not only enhances analytical abilities but also 
deepens their understanding and application of knowledge across various subjects (Kim et al., 2020; 
Pujawan et al., 2022; Sutika et al., 2023). Furthermore, the integration of technology, such as mobile 
platforms and smart classrooms, has been shown to stimulate motivation and engagement in 
learning, thereby supporting the development of higher-order skills (Lu et al., 2021). As a result, 
educational methodologies that combine structured peer interaction and problem-solving strategies 
significantly improve cognitive skills essential for educational success (Indriani et al., 2024; Kenny 
Tirtayasa et al., 2022; Sukawati et al., 2023). 

2.4. Deep Learning and Critical Reading Pedagogy

The deep learning pedagogical approach emphasises a constructivist framework, making critical 
thinking and problem-solving essential components of education (Amorim & Ribeiro-Silva, 2025). In 
the context of critical reading, the principles of deep learning are reflected through several key 
strategies: (1) encouraging readers to question the author's purpose and bias, which is in line with 

https://doi.org/10.22521/edupij.2026.23.73
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deep learning's emphasis on questioning assumptions; (2) requiring students to synthesize 
information from multiple texts, reflecting deep learning's goal of making meaningful connections; 
and (3) promoting metacognitive awareness in which students monitor their own comprehension 
processes. Deep learning environments facilitate the kind of sustained engagement necessary to 
develop critical reading competencies (Clark & Post, 2021). This pedagogy encourages students to 
become active participants in the learning process (Ekinci et al., 2023), and constructivist strategies 
enhance students' ability to critically evaluate textual arguments (Yang et al., 2025). Furthermore, 
inquiry-based learning, closely related to constructivist strategies, offers rich opportunities for 
students to question, explore (Kim et al., 2020), and reflect, significantly enhancing problem-solving 
abilities (Hartini et al., 2023). The transition from passive to active learning environments aligns with 
the need for deeper understanding and critical reasoning, which are essential for today's learners 
(Afrilyasanti et al., 2023; Chipamaunga et al., 2025). 

3. Methodology  

3.1. Study Design

This study employs a Research and Development (R&D) design, based on the Borg & Gall (1983) 
model, to develop adaptive reading materials tailored to readability and Higher-Order Thinking Skills 
(HOTS)-oriented assessments for students in grades 4 to 12 across primary and secondary education. 
This model consists of ten stages, which were simplified into five main phases in this study: (a) 
Preliminary Survey and Needs Analysis; (b) Readability Analysis and Reconstruction; (c) Development 
of HOTS Assessment; (d) Multi-Party Validation; and (e) Field Effectiveness Test. 

The research process was carried out through a sequence of interconnected stages to ensure 
comprehensive product development and validation:  

a. Preliminary Survey and Needs Analysis Stage: Identify reading texts and group them into seven 
thematic categories relevant to the national curriculum.    

b. Readability Analysis and Reconstruction Stage: Analysis and adjustment of texts using the 
Flesch Reading Ease (FRE) and Flesch–Kincaid Grade Level (FKGL) formulas to align complexity with 
grade level.    

c. HOTS Assessment Development Stage: Design ten HOTS-oriented assessment questions (C3–
C6) for each grade level, based on the reconstructed texts.    

d. Multi-Stakeholder Validation Stage: A validation process involving students, teachers, and 
experts to test the product's feasibility.    

e. Field Effectiveness Test (Experiment) Stage: Conducting trials in selected schools using a 
quasi-experimental design (Pre-Test and Post-Test) to prove the product's impact on students' critical 
reading competence. 

3.2. Participants

The research participants consisted of three main groups involved in the validation process, 
ensuring a comprehensive assessment of the product from various perspectives: 

a. Students (N≈3000): Acted as end users and were involved in testing the readability and 
difficulty level of the material.    

b. Teachers (N≈250): Evaluate curricular relevance and classroom usability.    

c. Experts (N=12): Specialists in education and linguistics who assess content validity, linguistic 
accuracy, and pedagogical coherence.    

https://doi.org/10.22521/edupij.2026.23.73
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d. Effectiveness Test Population: A sample of students (N=30) from a specific grade level was 
involved in the Pre-Test and Post-Test stages to measure improvements in critical reading 
competence. 

Participants were selected using a stratified random sampling method with the following 
structure: First, three geographical-cultural clusters in Central Java were identified (North Coast, 
Negarigung, and Banyumasan). Second, within each cluster, schools were differentiated based on 
type (public/private) and level (elementary/junior high/senior high), with proportional allocation to 
ensure representation across all nine grade levels (4-12). Third, from each selected school, classes 
were randomly selected, and all students in those classes participated. This stratification ensures 
geographical diversity (33.3% per cluster), a balance of school types (60% public, 40% private), and 
balanced grade level representation (approximately 333 students per grade).  

3.3. Data Collection Tools

The instruments used were designed to collect objective data (readability measurements), 
cognitive data (HOTS performance), and perception data (feasibility validation): 

a. Readability Formula: The Flesch Reading Ease (FRE) and Flesch–Kincaid Grade Level (FKGL) 
formulas were used as objective instruments to analyse and reconstruct texts, producing a 
mathematically measurable readability index.    

b. HOTS-Oriented Assessment Items: Ten assessment items (C3–C6) per grade level are the main 
instrument for measuring critical reading competence, focusing on Analysis, Evaluation, Synthesis, 
and Creation.    

c. Likert Scale: A 1–5 scale is used to collect quantitative data on the perceptions of students, 
teachers, and experts during validation. The aspects assessed include text readability, relevance of 
HOTS items, difficulty level, suitability for critical reading skills, usefulness in the classroom, and 
overall quality.    

d. Open Feedback: Used to obtain in-depth qualitative insights from teachers and experts 
regarding strengths and areas for improvement. 

3.4. Validity of Data Collection Tools

The validity of the instruments was ensured through a multi-dimensional process involving 
assessment by three stakeholder groups at the multi-stakeholder validation stage:  

a. Content and Construct Validity: The HOTS assessment items were assessed by 12 experts to 
ensure that the intended C3 to C6 skills were measured.    

b. Criterion Validity (Curricular and Pragmatic): Evaluated by 250 teachers regarding curricular 
relevance and classroom usability.   

c. Psychometric Validity (New): Proven through statistical analysis of HOTS assessment items 
(Difficulty Index and Discrimination Index) to ensure their structural challenge and reliability.  

3.5. Data Analysis Procedure

The data analysis procedure adopted a mixed methods approach, combining quantitative and 
qualitative analysis: 

a. Quantitative Analysis:  

1) Descriptive Statistics: Used to analyse the readability index (FRE/FKGL) and Likert Scale 
validation ratings (mean and percentage) to capture product acceptance trends.    

https://doi.org/10.22521/edupij.2026.23.73


                                                                                   Subyantoro et al. | 6 

https://doi.org/10.22521/edupij.2026.23.73 Published online by Universitepark Press 

2)  Inferential Statistics (New): Used for effectiveness test data (Pre-Test and Post-Test). A 
paired-samples t-test was conducted to assess the significance of the increase in critical reading 
competence.    

3) Item Quality Analysis (New): Calculate each HOTS assessment item's Difficulty Index and 
Discriminative Power.   

b. Qualitative Analysis: Insights from open feedback from teachers and experts are analyzed 
thematically to identify strengths and areas for improvement. 

3.6. Ethical Considerations

Ethical considerations were a priority throughout the study. Ethical measures implemented 
included securing Institutional Approval, obtaining Informed Consent from all participants, and 
ensuring the confidentiality of participant data to maintain the anonymity of responses.  

4. Results 

The research results are based on design data, validation, item quality testing, and effectiveness 
testing of the intervention. 

4.1. Readability and Textual Complexity Progression Analysis 

Confirmatory analysis demonstrates that the reconstruction stage successfully created 
measurable gradations of textual complexity appropriate for the progression through primary and 
secondary education levels. 

Table 1. Readability Analysis of Reconstructed Materials (FRE and FKGL) 

Grade Flesch Reading Ease (FRE) Flesch–Kincaid Grade Level (FKGL) 

4 85.2 3.2 

5 78.5 4.1 

6 72.1 5.0 

7 65.8 6.2 

8 61.5 7.3 

9 58.4 8.0 

10 54.3 9.1 

11 50.2 10.3 

12 45.1 11.5 

The Flesch Reading Ease (FRE) score gradually decreased from 85.2 in Grade 4 to 45.1 in Grade 
12, reflecting increased text difficulty. Simultaneously, the Flesch–Kincaid Grade Level (FKGL) score 
shows a linear increase from Grade Level 3.2 (Grade 4) to 11.5 (Grade 12). The overall average FRE is 
63.0, which is classified as “easy to slightly difficult,” indicating a balance between accessibility and 
cognitive challenge.    

https://doi.org/10.22521/edupij.2026.23.73
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4.2. Distribution and Calibration of HOTS Assessment Items

The HOTS assessment was deliberately calibrated to align with cognitive development according 
to the Revised Bloom's Taxonomy (C3 to C6). Each grade level has 10 assessment items.  

Table 2. Distribution of HOTS-Oriented Items (Bloom's Taxonomy) 

Grade Total Items C3 (Analysis) C4 (Evaluation) C5 (Synthesis) C6 (Creation) 

4 10 3 2 3 2 

5 10 2 3 3 2 

6 10 2 3 4 1 

7 10 3 2 3 2 

8 10 3 2 4 1 

9 10 4 2 3 1 

10 10 3 3 2 2 

11 10 4 3 2 1 

12 10 4 3 2 1 

The distribution of test items shows consistent progression in cognitive demands. Lower grades 
place strong emphasis on Analysis (C3) and Evaluation (C4), while higher grades integrate more 
complex Synthesis (C5) and Creation (C6) tasks.    

4.3. Results of Multi-Stakeholder Product Feasibility and Acceptance Validation

Validation results, using a Likert scale (1–5), show exceptionally high acceptance across all 
participant groups.    

Table 3. Results of Adaptive Material and HOTS Item Validation (Likert Scale 1–5) 

Aspect Students 
(N≈3000) 

Teachers 
(N≈250) 

Experts 
(N=12) 

Text Readability 4.3 4.5 4.6 

Hots Item Relevance 4.5 4.7 4.8 

Level Of Difficulty 4.2 – – 

Suitability For Critical Reading Skills 4.4 – – 

Usefulness In The Classroom – 4.6 – 

Overall Quality – – 4.7 

 All aspects achieved an average score above 4.0/5.0. This indicates a strong consensus regarding 
the product's quality and suitability. Teachers gave high scores for Classroom Usefulness (4.6), and 
experts gave the highest scores for HOTS Item Relevance (4.8), validating the challenges and usability 
of the product in the field.    

https://doi.org/10.22521/edupij.2026.23.73
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4.4. Psychometric Analysis of HOTS Item Quality

Statistical analysis of the assessment items provides empirical evidence of the instrument's 
structural validity. 

Table 4. Results of the HOTS Assessment Psychometric Item Analysis (Grade 8, N=30) 

HOTS Level (C) Item ID Difficulty 
Index (p) 

Discriminatio
n Power (D) 

Functional Quality 

C3 (Analysis) HOTS_01 0.65 0.45 Good (Optimal p, D 
strong) 

C3 (Analysis) HOTS_02 0.72 0.38 Acceptable (Slightly 
easy, D strong) 

C3 (Analysis) HOTS_03 0.55 0.41 Good (Optimal p, D 
strong) 

C4 (Evaluation) HOTS_04 0.48 0.35 Good (Challenging, D 
good) 

C4 (Evaluation) HOTS_05 0.60 0.33 Good (Optimal p, D 
good) 

C5 (Synthesis) HOTS_06 0.35 0.28 Acceptable (Challenging, 
D sufficient) 

C5 (Synthesis) HOTS_07 0.41 0.31 Good (Challenging, D 
good) 

C5 (Synthesis) HOTS_08 0.38 0.25 Acceptable (Challenging, 
D adequate) 

C5 (Synthesis) HOTS_09 0.50 0.30 Good (Optimal p, D 
good) 

C6 (Creation) HOTS_10 0.25 0.18 Needs Revision (Too 
difficult, D weak) 

Most items (C3 to C5) showed an optimal Difficulty Index (p = 0.30–0.70) and a strong 
Discrimination Index (D > 0.20). However, item C6 (Creation) showed weak discrimination (D = 0.18) 
and excessive difficulty (p = 0.25). Analysis shows that the item's complexity exceeds students' 
developmental readiness, particularly by requiring them to think creatively and evaluatively 
simultaneously. The item has been revised by: (1) simplifying the task structure while maintaining 
cognitive demands; (2) providing clearer guidance in the instructions; and (3) adjusting the rubric to 
capture partial creative responses better. A pilot test of the revised item (n=15) resulted in improved 
metrics (D = 0.31, p = 0.38). 

4.5. Intervention Effectiveness Test (Pre-Test and Post-Test of Critical Reading 
Competence) 

A Paired Samples T-Test was conducted on the critical reading competency scores of 30 students 
(n=30) to assess the product's impact on students' critical reading competency. 

https://doi.org/10.22521/edupij.2026.23.73
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Table 5. Effectiveness Test Results: Descriptive and Inferential Statistics of Critical Reading 
Competency (N=30) 

Parameter Mean (Rata-Rata) Std. Deviation (SD) Std. Error Mean 

Pre-Test Score 62.97 5.774 1.054 

Post-Test Score 75.53 5.144 0.939 

Paired Difference -12.567 0.935 0.171 

t-statistic -73.595 df=29 Sig. (2-tailed) = 0.000 

Average Increase: There was a clear increase in the average critical reading competency score, 
from 62.97 (pre-test) to 75.53 (post-test), with an average difference of 12.567 points. The two-tailed 
significance value (Sig. 2-tailed) is 0.000. Since this value is much smaller than the standard 
significance threshold (α=0.05), the null hypothesis (that there is no difference between the scores) 
is rejected.  

These results prove that the intervention using adaptive reading materials based on readability 
and HOTS assessment significantly improves students' Critical Reading Competence. The very strong 
correlation coefficient (r = 0.992, p = 0.000) indicates that the Pre-Test and Post-Test scores are 
closely related, supporting the validity of the paired experimental design. 

5. Discussion 

5.1. Adaptive Design and Progression of Textual Complexity

This discussion focuses on the study's success in designing linguistic scaffolding for Critical 
Reading Competence. The finding that measured textual complexity (as assessed by readability 
formulas) increases linearly across grade levels validates the methodological assumption that critical 
reading competence must be developed through calibrated text challenges. In Indonesia, where 
teaching materials are often static, this adaptive approach ensures that students are exposed to 
cognitive input that is neither too easy nor too difficult, an important prerequisite for fostering 
higher-order thinking. Previous research has shown that educational resources often exceed the 
recommended readability level, making it difficult for students to engage with the material effectively 
(Hartnett et al., 2025; Sahhar et al., 2025). The readability variable control used in this study, based 
on the Flesch-Kincaid, effectively creates such a scaffolding environment, in line with the ongoing call 
to improve readability in educational resources to ensure they are understandable to all learners 
(Palupi, 2024). Thus, this study contributes to the R&D literature by providing a validated model for 
integrating objective readability as a basis for curriculum design.  

5.2. Product Validity and Assessment Challenges

High validation across stakeholder groups—students, teachers, and experts reveals an important 
finding: the materials successfully balance theoretical rigor with practical applicability. Teachers' high 
ratings of classroom usefulness (4.6) indicate that texts adapted for readability meet real pedagogical 
needs, while experts' support for the relevance of HOTS questions (4.8) confirms alignment with 
cognitive development theory. This dual validation from practitioners and theorists reinforces the 
argument that effective critical reading instruction requires accessible content and cognitively 
challenging assessments, suggesting that these assessments accurately measure higher-order 
thinking skills (Ceballos et al., 2026). Previous research has shown that the development of HOTS 
instruments requires careful consideration to ensure that critical dimensions (Simons et al., 2020), 
problem solving, and creation are truly measurable (Mukhlis et al., 2023). The strong performance of 
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items C3, C4, and C5 provides evidence of structural validity that complements the content validity 
that has been validated by experts, in line with the importance of using instruments developed using 
standard steps, so that the results can be recognized as valid (Foo, 2025).  

5.3. Effectiveness of Interventions in Optimizing Critical Reading Competence

The effectiveness test findings prove that interventions using adaptive materials and HOTS 
assessments result in a statistically significant increase in students' Critical Reading Competence. This 
empirical evidence is crucial, as it shifts the focus of studies from merely “developing” to “optimizing” 
critical reading competency. The significant improvement indicates that an integrated approach—
providing texts of calibrated complexity followed by tasks that demand higher-order thinking—is 
highly effective. These findings are in line with previous research confirming that integrating HOTS 
into reading instruction fosters cognitive growth and student engagement (Istifadah et al., 2023), and 
that it goes beyond basic comprehension to support interpretation, evaluation, and decision-making 
about the material being read (Begimbetova et al., 2025). Furthermore, other studies support that 
fostering HOTS requires the integration of active learning techniques that stimulate critical thinking 
and questioning among students (Adiredja et al., 2023), which is a natural result of using HOTS 
assessments. This approach, which is also in line with the use of project-based learning in improving 
critical thinking and problem-solving skills (Afriani, 2022), proves that this product can encourage 
critical and creative thinking in students (Aryana et al., 2025). By quantitatively demonstrating its 
effectiveness, this study supports broader recommendations for educators to systematically adopt 
HOTS-based strategies to causally improve students' critical reading competencies. 

6. Conclusion 

This Research and Development Study validated adaptive reading materials based on readability 
and HOTS-oriented assessment at the Indonesian elementary and secondary education level. This 
study comprehensively proves: (1) the success of linguistic scaffolding design through FKGL and FRE 
calibration; (2) high acceptance and product feasibility by multi-stakeholders; and most importantly, 
(3) the statistically significant effectiveness of the intervention in improving students' Critical Reading 
Competence. With valid evidence and empirical impact, this product represents a significant step 
forward in national efforts to improve literacy and higher-order thinking skills. 

7.  Limitations and future research 

The main limitation of this study lies in the effectiveness testing phase. Although the pre-test and 
post-test designs demonstrated a significant increase in KMK, this study did not include a control 
group to compare the product's impact with conventional teaching methods. This limits the ability to 
isolate the absolute causal effect and claim superiority over other interventions. Another limitation 
is that, although the psychometric analysis was conducted, it identified weaknesses in the Creation 
item (C6), suggesting that the measurement instrument may not be fully valid for the highest-level 
thinking dimension. Therefore, further research should focus on: (1) Conducting a randomised 
controlled trial (RCT) comparing the intervention group and the control group to strengthen the 
evidence of effectiveness; and (2) Revising and recalibrating the C6 assessment item to achieve an 
optimal Discrimination Index, followed by further trials to ensure a perfect assessment challenge. 

8. Suggestion 

The practical implications of this study are substantial for the national education system. This 
R&D product, which has been proven valid, feasible, and effective, offers a tool ready for use by 
primary and secondary education teachers to transition from recall-based reading instruction to 
critical reading. Practical suggestions include: First, extensive teacher professional development 
should focus on integrating this adaptive material into the daily curriculum and on using readability 
indices to guide scaffolding. Second is Curriculum Policy Adoption, in which educational institutions 
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can consider introducing this adaptive design model across all curricular reading materials to ensure 
consistent cognitive progression for students. Third, Scaling-Up, which is the development of this 
product into an interactive digital platform that can automatically adjust the text's readability level 
(FRE/FKGL) based on students' real-time performance on their HOTS items, leading to true 
personalised learning. 
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