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The landscape of biological education in secondary schools has undergone a significant transformation over the 

last two decades, particularly within the Indonesian academic framework. At the center of this evolution is the 

transition from the KTSP 2006 (Kurikulum Tingkat Satuan Pendidikan)  to the modern Kurikulum Merdeka. 

Central to this pedagogical journey is the seminal work of authors like Diah Aryulina and the publications of ESIS 

(Erlangga), which have served as the technical backbone for millions of students. This article provides a

comprehensive technical breakdown of the biological disciplines, curriculum shifts, and the structural design of high-

quality educational resources required to master the life sciences at the SMA/MA level.

1. The Theoretical Framework of Secondary Biology Education

Biology at the Senior High School (SMA) level is not merely the study of life; it is the integration of biochemistry,

physics, and mathematical modeling to understand complex systems. The technical scope of the curriculum is

divided into three major phases corresponding to grades 10, 11, and 12. Each phase demands a different cognitive

load and analytical depth.

1.1. Grade 10: Foundational Biodiversity and Systems Ecology

In the initial phase, the focus lies on taxonomic classification and ecological dynamics. The Kurikulum Merdeka 

emphasizes the "Biology of Observation," where students analyze local biodiversity. Technical concepts introduced 

here include the Linnaean hierarchy, viral replication cycles (lytic vs. lysogenic), and the trophic levels within an 

ecosystem. The Esis Grade 10series provides a rigorous introduction to these concepts, ensuring that the

transition from general science to specialized biology is grounded in empirical data.

1.2. Grade 11: Cellular Biology and Human Physiological Systems

Grade 11 represents a significant shift toward micro-biological systems and internal physiology. This level is 

often considered the most technically demanding. It covers the fluid mosaic model of the cell membrane, the 

mechanics of enzyme catalysis, and the intricate workflows of human organ systems. The work of Diah Aryulina 

et al. in the ESIS series for Grade 11 is noted for its high-resolution illustrations of the phospholipid bilayer and 

the neuromuscular junction, which are critical for understanding signal transduction and metabolic pathways.

1.3. Grade 12: Genetics, Metabolism, and Modern Biotechnology

The final year focuses on the molecular basis of inheritance and bioenergetics. Students are required to master 

the technical aspects of DNA replication, transcription, and translation. Furthermore, the curriculum delves into 

anaerobic and aerobic respiration, specifically the ATP yield calculations in the Krebs Cycle and the Electron 

Transport Chain. The integration of biotechnology—including recombinant DNA technology and CRISPR-Cas9

concepts—is a hallmark of the newest Kurikulum Merdeka materials.

2. Comparative Analysis: KTSP 2006 vs. Kurikulum Merdeka

Understanding the difference between curriculum standards is vital for educators and students using ESIS



textbooks. The following table provides a technical comparison of the structural differences in biology education

across these two eras.



Feature KTSP 2006 (Standard) Kurikulum Merdeka (Modern)

Focus Competency-based, rigid structure. Outcome-based, flexible, project-
oriented.

Material Depth High technical detail in every chapter. Focus on core concepts and real-
world application.

Assessment Summative exams (Ujian Nasional). Formative assessment and Profile 
Pelajar Pancasila.

Integration Subject-specific (Biology isolated). Interdisciplinary (IPA Terpadu in 
Grade 10).

Pedagogical Tool Diah Aryulina Grade 11 (KTSP 
Edition).

Esis Kumer (Kurikulum Merdeka) 
Series.

3. Deep Dive into Cellular Physiology (Grade 11 Focus)

As highlighted in the Esis Biologi SMA/MA Kelas XI, the study of the cell is the foundation of all physiological

understanding. To achieve mastery, a student must navigate several technical domains:

3.1. Membrane Transport Mechanisms

The movement of substances across the plasma membrane is governed by electrochemical gradients. Key

mechanisms include:

•  Simple Diffusion: Movement of non-polar molecules (O2, CO2) following the concentration gradient.

•  Facilitated Diffusion: Utilization of channel proteins and carrier proteins for polar molecules like glucose.

•  Active Transport: The Sodium-Potassium Pump (Na+/K+-ATPase), which consumes ATP to maintain resting 

membrane potential—a concept crucial for neurobiology.

•  Endocytosis and Exocytosis: Bulk transport mechanisms involving vesicle formation, requiring significant 

cytoskeletal remodeling.

3.2. Histology: The Architecture of Tissues

The technical transition from cellular biology to tissue biology requires an understanding of specialized cell 

differentiation. In the ESIS Grade 11 textbook, there is an extensive focus on plant tissues (meristematic, ground, 

vascular) and animal tissues (epithelial, connective, muscular, nervous). A critical technical point is the 

differentiation between Xylem and Phloem, specifically the Pressure Flow Hypothesis of sugar transport and the 

Cohesion-Tension Theory  of water ascent.

4. Bibliographic and Physical Specifications of Key Resources

For technical writers and academic librarians, the physical and bibliographic metadata of textbooks are essential for 

resource management. Based on the data for Biologi 2 SMA/MA (Diah Aryulina), we can observe the following

technical specifications:



Attribute Technical Data

Author Diah Aryulina, Ph.D. (et al.)

Publisher ESIS / Erlangga (Jakarta)

Standard ISBN 979-734-550-5 / 978-979-25-5150-6

Physical Format 26 cm x 19.5 cm; xi + 340-356 pages

Paper Quality HVS Original / Art Paper (Bilingual versions)

Curriculum Support KTSP 2006, Kurikulum 2013, Kurikulum Merdeka

5. Technical Analysis of Bioenergetics and Metabolism

In the advanced curriculum (Grade 12), metabolism is analyzed through a biochemical lens. The ESIS series 

breaks down these processes into Anabolism and Catabolism.

5.1. Aerobic Respiration Workflow

The breakdown of one molecule of glucose typically yields 36-38 ATP. The technical workflow is as follows:

1.  Glycolysis: Occurs in the cytosol; converts glucose to 2 pyruvate, yielding 2 net ATP and 2 NADH.

2.  Pyruvate Oxidation: Transition to the mitochondria; produces Acetyl-CoA and CO2.

3.  Citric Acid Cycle (Krebs): Occurs in the mitochondrial matrix; produces 6 NADH, 2 FADH2, and 2 ATP per 

glucose molecule.

4.  Oxidative Phosphorylation: Occurs in the cristae; involves the Electron Transport Chain and Chemiosmosis 

via ATP Synthase.

5.2. Photosynthesis and Carbon Fixation

Plant physiology in high school biology covers the Light-Dependent Reactions (Photolysis of water in the 

Thylakoid) and the Light-Independent Reactions (Calvin Cycle) in the Stroma. Technical comparison between 

C3, C4, and CAM plants is a frequent topic in high-level entrance exams (UTBK), requiring students to understand 

the role of RuBisCO and PEP Carboxylase enzymes.

6. Implementation Guide: Utilizing Textbooks for Academic Excellence

To maximize the utility of resources like Biologi Esis Kelas 11 or Biologi Kurikulum Merdeka, students and

educators should follow a structured implementation workflow.

6.1. Step-by-Step Study Procedure

•  Phase 1: Pre-Reading and Glossary Mapping. Identify technical bolded terms (e.g., homeostasis, osmosis, 

mitosis) before the lecture.

•  Phase 2: Visual Analysis. Study the diagrams and illustrations. In biology, visual literacy is as important as 

textual comprehension.

•  Phase 3: Empirical Verification. Align textbook theory with laboratory experiments (e.g., onion root tip 

observation for mitosis).

•  Phase 4: Problem Solving. Complete the "Uji Kompetensi" sections at the end of each ESIS chapter to 

measure retention.



6.2. Troubleshooting Common Biological Misconceptions

Technical writing in biology must address common errors. One frequent misconception is that "plants only perform 

photosynthesis and not respiration." High-quality texts like those by Diah Aryulinaclarify that plants possess

mitochondria and perform cellular respiration 24/7, while photosynthesis is light-dependent.

7. Market Analysis: Availability and Procurement

For educational institutions, procuring these materials involves navigating various editions. As of July 2024, the 

market shows a robust availability of both new Kurikulum Merdeka editions and "legacy" KTSP 2006books. The

latter remain highly sought after for their depth in specific technical subjects that are sometimes simplified in newer,

more generalized curricula. Prices for these technical volumes range from Rp34,000 for standard modules to over

Rp400,000 for comprehensive, hardbound original editions, reflecting the high value placed on validated scientific

content.

8. Evolutionary Trajectory and Future Implications

The shift toward Bilingual (English-Indonesian) biology textbooks, such as the Biology for Senior High School 

Grade XI Semester 1 by Diah Aryulina, indicates a move toward global scientific standards. This prepares students 

for international research environments where English is the lingua franca of science. The future of biology 

education will likely see a greater integration of bioinformatics and computational biology, requiring textbooks to

include digital components, QR-linked simulations, and data sets for student analysis.

The meticulous structure found in the ESIS biology series provides more than just facts; it provides a logical 

framework for scientific inquiry. Whether a student is studying the morphology of Bryophytes in Grade 10 or the 

Mendelian laws of inheritancein Grade 12, the presence of an authoritative, technically accurate text is the most

critical variable in the educational equation. As the Kurikulum Merdeka continues to gain traction, the synergy

between rigorous technical writing and flexible pedagogical delivery will define the next generation of Indonesian

scientists.

Baca Juga (Artikel Terkait)

•  Comprehensive Analysis of AP Chemistry 2009 Scoring Guidelines and Advanced Chemical Principles
   URL: http://alghafgolden.com/ap-chemistry-2009-scoring-guidelines-technical-analysis.pdf

•  Comprehensive 7th Grade Science Review: An In-Depth Technical Guide to Curriculum Mastery
   URL: http://alghafgolden.com/7th-grade-science-review-comprehensive-guide.pdf

•  Comprehensive Guide to 8th Grade Spring Enrichment: Physical Science, Mathematics, and Assessment 
Strategy

   URL: http://alghafgolden.com/8th-grade-spring-enrichment-comprehensive-guide.pdf

•  Comprehensive Technical Analysis of Class 8 Science: Core Principles, Microbiology, and Chemical 
Kinetics

   URL: http://alghafgolden.com/comprehensive-technical-analysis-class-8-science.pdf

Tags: #Biology  #High School Curriculum  #Diah Aryulina  #ESIS  #Education Technology  #Scientific Pedagogy

http://alghafgolden.com/ap-chemistry-2009-scoring-guidelines-technical-analysis.pdf
http://alghafgolden.com/7th-grade-science-review-comprehensive-guide.pdf
http://alghafgolden.com/8th-grade-spring-enrichment-comprehensive-guide.pdf
http://alghafgolden.com/8th-grade-spring-enrichment-comprehensive-guide.pdf
http://alghafgolden.com/comprehensive-technical-analysis-class-8-science.pdf
http://alghafgolden.com/comprehensive-technical-analysis-class-8-science.pdf


Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5


