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Abstract—This study presents a structured content 

analysis of Chapter 2, ‘Digestion and Transport of 

Nutrients,’ from the revised 2024 SCERT Kerala State 

Syllabus Class 9 Biology textbook. The paper evaluates 

the depth of technological integration within the 

curriculum, specifically examining how effectively 

abstract physiological processes are explicitly linked to 

technological and societal practices. Using a systematic, 

multi-domain evaluation framework, the analysis reveals 

a deliberate transition from purely academic content to 

functional literacy, though it identifies specific avenues 

where explicit technological integrations can be further 

enhanced to bridge classroom science with technological 

and real-world innovations. 

 

Index Terms—Technological Applications, Curriculum 

Integration, Digestion and Transport of Nutrients, 

Functional Literacy. 

 

I. INTRODUCTION 

 

Modern science education has shifted from rote 

memorization toward functional scientific literacy. 

The National Education Policy (NEP) and 

contemporary teacher training frameworks stress a 

Science, Technology, and Society (STS) pedagogical 

approach. This framework posits that biological 

concepts should not be taught in isolation; instead, 

they must be contextually framed within the 

technological tools that observe or replicate them and 

the societal habits that shape them (Mansour, 2009). 

By moving away from a strictly scientist-centered 

orientation to a student-centered one, an integrated 

curriculum promotes practical utility and anchors 

human values in personal and societal issues 

(Aikenhead, 2018). 

Textbooks serve as the vital interface where state-

mandated curriculum goals are transformed into daily 

classroom realities (Sothayapetch et al., 2013). When 

a curriculum explicitly links biological technology, it 

reshapes how students perceive science—shifting it 

from an inert collection of facts to a dynamic, 

problem-solving. For instance, explaining 

physiological structures through the lens of 

biomimicry allows secondary school students to see 

the human body as an advanced biological system that 

inspires human innovation. This structural integration 

is critical for developing early competencies in 

biotechnology and health sciences, aligning school 

education with the demands of modern technological 

landscapes. 

Chapter 2 of the revised 2024 SCERT Kerala Class 9 

Biology textbook, titled ‘Digestion and Transport of 

Nutrients,’ provides an ideal baseline for evaluating 

this integration. The chapter transitions from the 

chemical breakdown of food to the micro-anatomy of 

nutrient absorption and systemic transport. Because 

these internal metabolic pathways are inherently 

abstract to a teenage learner, the inclusion of technical 

illustrations, dynamic flowcharts, and every day 

public health models is essential. Evaluating how 

effectively these specific chapters use visual-technical 

representations allows researchers to see if the 

textbook successfully moves away from flat, static 

anatomy toward functional, process-oriented 

comprehension. 

Furthermore, this pedagogical shift is directly relevant 

to regional public health contexts, particularly within 
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Kerala's unique socio-demographic landscape. While 

the state boasts high general literacy, it simultaneously 

faces a rising incidence of lifestyle disorders, changing 

dietary patterns among adolescents, and nutritional 

challenges like breakfast-skipping. By analyzing how 

deeply technological applications and public health 

metrics are embedded into digestive physiology, this 

study highlights how school biology can foster civic 

scientific literacy (Calado et al., 2015). Ultimately, 

this analysis seeks to uncover whether the textbook 

content empowers students to make informed, data-

driven decisions about personal health while 

appreciating the biological blueprints behind modern 

healthcare innovations. 

 

II. THEORETICAL FRAMEWORK 

 

Historically, traditional science curricula focused 

purely on imparting compartmentalized cognitive 

knowledge (Mansour, 2009). However, because 

textbooks often serve as the primary organizer of 

subject matter that students are expected to master 

(Sothayapetch et al., 2013), they play a critical role in 

determining whether students view science as a 

dynamic human enterprise or an inert body of facts. 

Chapter 2 of the 2024 SCERT Kerala Class 9 Biology 

textbook (‘Digestion and Transport of Nutrients’) 

serves as an ideal subject for this framework. This 

analysis applies a rigorous, rubric-guided evaluation to 

determine how effectively this specific curriculum 

bridges standard physiological concepts with modern 

technological applications and societal contexts. 

To understand how high-level scientific discoveries 

are reshaped for secondary school classrooms, this 

study draws upon Chevallard’s (1989) theory of 

Didactic Transposition. This framework explains the 

complex process by which academic, scholarly 

knowledge is selected, adapted, and transformed into 

‘knowledge to be taught’. In the context of the 2024 

SCERT curriculum, this transposition must go beyond 

simple textual reduction. True didactic transposition 

requires standard physiological concepts to be 

deliberately re-contextualized alongside modern 

industry tools. This process bridges the gap between 

pure academic theory and real-world execution, 

ensuring that students do not just memorize facts, but 

see how that knowledge operates in practice. 

Furthermore, this study utilizes the framework of Bio-

inspired Design Education (Benyus, 1997; Vincent et 

al., 2006). This theory posits that biological systems, 

refined through millions of years of evolution, serve as 

optimal blueprints for solving human engineering 

challenges. By looking at textbook concepts through 

this lens, internal anatomical structures like the micro-

villi or the mechanical valves of the digestive tract are 

no longer treated as isolated biological parts to be 

labeled. Instead, they are framed as advanced micro-

filtration networks and fluid-dynamic models. 

Introducing these ideas to secondary school learners 

helps cultivate a technological mindset, laying a strong 

foundation for future. 

Finally, because physiological transport systems 

involve complex, invisible biochemical pathways, this 

analysis is grounded in Mayer’s (2005) Cognitive 

Theory of Multimedia Learning. Mayer’s principles of 

visual and textual coordination demonstrate that 

students learn more deeply from an intentional pairing 

of words and graphics than from words alone. In 

secondary science curricula, static anatomy diagrams 

can easily cause cognitive overload if they are not 

explicitly tied to functional processes. Therefore, this 

study looks closely at how effectively the textbook's 

visual models—such as the step-by-step illustrations 

of peristalsis and villi absorption—interact with the 

main text to reduce cognitive load, making abstract 

physiological mechanisms intuitive and visually 

scannable. 

Chapter 2 of the 2024 SCERT Kerala Class 9 Biology 

textbook (‘Digestion and Transport of Nutrients’) 

serves as an ideal subject for this multi-layered 

framework. It details internal metabolic pathways and 

systemic fluid dynamics that are inherently abstract to 

a teenage learner. This analysis applies a rigorous 

content-mapping approach to determine how 

effectively this specific curriculum builds systematic 

bridges between standard physiological concepts and 

modern technological applications. By evaluating this 

core instructional material, the study highlights how 

secondary education can shift from static structural 

anatomy toward dynamic technological integration. 

 

III. OBJECTIVES 

 

1. To analyse the extent of Societal and 

Technological integration in Biology concepts at 

secondary level curriculum 

2. To identify gaps and avenues for enhanced 

curricular design 
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IV. METHODOLOGY AND RUBRIC DESIGN 

 

The methodology uses a qualitative and quantitative 

content analysis of text blocks, illustrations, and 

assessment prompts within Chapter 2. Textbooks 

transpose the official state curriculum into the 

classroom reality; thus, evaluating them requires 

criteria that explicitly examine how scientific concepts 

interact with human experience (Calado et al., 2015). 

Borrowing structural categories from textbook 

alignment frameworks (Sothayapetch et al., 2013) and 

civic scientific literacy metrics (Calado et al., 2015), a 

Five-Point Rubric Matrix (Scores 1 to 5) was designed 

across four analytical domains: 

• Explicit Integration (EI): Direct pairing of 

biological structures with technological tools. 

• Societal/Health Relevance (SR): 

Contextualization within public health guidelines, 

lifestyle disorders, and regional nutritional 

practices. 

• Visual-Technical Representation (VR): The 

inclusion of structural diagrams, technical charts, 

or diagnostic illustrations. 

• Inquiry & Technological Applied Prompts (IP): 

Evaluation of tasks that encourage students to 

explore technology. 

 

Rubric Scoring Guide 

• Score 5 (Excellent): Seamless, explicit pairing of 

biology with cutting-edge technology or clear 

societal consequences. 

• Score 3 (Moderate): Mentions technological or 

societal aspects briefly, but treats them as 

supplementary or optional sidebars. 

• Score 1 (Poor): Isolated presentation of anatomy 

or chemical equations with no real-world or 

technological context. 

 

V. CONTENT MAPPING & RUBRIC 

APPLICATION 

 

The core concepts of Chapter 2 are mapped against 

specific curricular evidence and assessed using the 

analytical rubric below: 

SI

. 

N

o. 

Core 

Textboo

k 

Concept 

Curricular 

Evidence 

(SCERT 

2024) 

Technological/

Societal 

Bridge 

Analysis 

Applie

d 

Analyti

cal 

Rubric 

Rating 

1. Nutrition

al 

Biomole

cules & 

Balance

d Diet 

Balanced 

food-plate 

framewor

k (half 

vegetable

s, quarters 

for grains 

and 

proteins); 

analysis 

of regular 

junk food 

consumpt

ion and 

the 

impact of 

skipping 

breakfast. 

Societal: 

Strong focus 

on modern 

health issues. 

It directly 

targets 

common 

teenage habits 

(skipping 

breakfast, 

high-

calorie/low-

nutrition junk 

foods) using a 

functional 

lifestyle guide. 

Technological: 

Missing direct 

links to digital 

health tools, 

such as 

nutritional 

tracking 

algorithms or 

biometric 

apps. 

 

SR: 

5/5 

(Excell

ent) 

 

 

 

 

 

 

EI: 2/5 

(Basic) 

 

2. Mechani

cal 

Digestio

n & Oral 

Anatom

y 

Structural 

breakdow

n of teeth 

(enamel, 

dentine, 

pulp 

cavity, 

cementu

m); 

mechanic

s of 

swallowin

g (uvula 

and 

epiglottis 

actions); 

dental 

hygiene 

guidelines 

Technological: 

The structural 

profiles of 

enamel and 

cementum lay 

a solid 

foundation for 

dental material 

engineering 

(like 

bioceramics 

and crowns). 

Biomimicry: 

The mechanics 

of peristalsis 

and 

segmentation 

act as natural 

models for 

fluid dynamics 

and industrial 

mixing pumps. 

EI: 4/5 

(High) 

 

 

VR: 

4/5 

(High) 

3. Chemica

l 

Digestio

Extracellu

lar and 

intracellul

Technological: 

While the 

textbook 

IP: 3/5 

(Moder

ate) 
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n & 

Enzymat

ic 

Kinetics 

ar 

pathways 

(Amoeba 

vs. 

Hydra); 

specific 

human 

biochemi

cal 

catalysts 

(salivary 

amylase, 

pepsin, 

pancreatic 

proteases, 

and 

intestinal 

carbohydr

ates). 

handles 

organic 

biochemical 

pathways 

beautifully, it 

treats 

industrial 

enzymes as a 

separate topic. 

Integration 

Gap: This is a 

missed 

opportunity to 

directly link 

the material to 

biotechnology, 

such as 

enzyme 

immobilization

, bioreactors, 

or commercial 

food 

processing. 

 

 

 

EI: 3/5 

(Moder

ate) 

 

4. Nutrient 

Transpor

t & Villi 

Micro-

Anatom

y 

Structural 

adaptatio

n of small 

intestine 

villi; 

directiona

l 

absorptio

n routes 

(glucose/a

mino 

acids via 

blood 

capillaries 

vs. fatty 

acids/glyc

erol via 

lacteals 

into the 

vena 

cava). 

Technological: 

The highly 

specialized 

surface area of 

the villi serves 

as an excellent 

biological 

blueprint for 

engineering. 

Applications: 

The anatomy 

directly 

mirrors 

advanced 

filtration 

materials and 

microfluidic 

delivery 

systems. 

VR: 

5/5 

(Excell

ent) 

 

 

EI: 3/5 

(Moder

ate) 

 

VI. KEY FINDINGS AND DISCUSSION 

 

The content analysis reveals several structural insights 

regarding how the 2024 textbook balances theory with 

application: 

• Strengths in Health and Society (SR): The chapter 

excels at bringing societal health into the 

classroom. Instead of focusing entirely on 

formulas, it uses functional concepts like the 

‘food-plate model’ to address lifestyle habits 

directly relevant to secondary school students. 

• High Visual Quality (VR): The diagrams—such 

as the step-by-step illustrations of peristalsis and 

segmentation—move away from flat, static 

anatomy. They emphasize dynamic movement 

and mechanical processes, which naturally 

supports an engineering mindset. 

• Opportunities for Deeper Technological 

Integration (EI): While the foundational science is 

solid, the textbook often stops short of explicitly 

naming the technological tools that expand on 

these concepts. The transition from biological 

models to human engineering remains largely 

implicit. 

 

VII. PEDAGOGICAL RECOMMENDATIONS FOR 

EDUCATORS 

 

To fully maximize the STS framework when teaching 

this chapter in the classroom, educators can 

deliberately introduce explicit technological bridges: 

1. Oral Mechanics to Biomaterial Engineering: 

When teaching the layers of the tooth (enamel and 

dentine), introduce students to how bio-engineers 

design synthetic crowns, implants, and fillings to 

match the hardness and resilience of human 

enamel. 

2. Enzymatic Breakdown to Industrial 

Biotechnology: When covering how digestive 

enzymes break down complex carbohydrates and 

proteins, explicitly connect this to industrial uses. 

Show how immobilized enzymes are used in food 

production, laundry detergents, and 

manufacturing processes. 

3. Villi Absorption to Advanced Micro-Filtration: 

Use the high-surface-area design of intestinal villi 

to introduce bio-inspired engineering concepts, 

such as advanced wastewater filtration 

membranes or target-specific medical drug 

delivery networks. 

 

VIII. CONCLUSION 

 

The revised 2024 SCERT Kerala Class 9 Biology 

textbook represents a major step forward in 

contextualizing science education. Chapter 2 

successfully balances deep physiological theory with 
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practical public health insights. By applying a rubric-

based content analysis, teachers can uncover these 

integrated themes more effectively. This allows them 

to design lessons that treat biology not just as a set of 

facts to memorize, but as a living blueprint for modern 

technological innovation and a guide for healthy 

societal habits. 
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