Biology Teaching Guide

Subject: Biology

Form/Grade: Form 1

Official Syllabus Topic: 1.1.0 Concepts and Methods in Biology - 1.1.1 Nature of Science -
Inquiry in Biology

Topic Code: 1.1.1

Curriculum: Zambia Competency-Based Curriculum (CBC)
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SECTION 1: Topic Overview
®

This topic introduces learners to the scientific inquiry me% ndation for investigating

biological phenomena. The purpose is to enable For apply scientific inquiry
systematically when conducting investigati gh observation, problem

identification, hypothesis formation, experi ta analysis, and conclusion drawing.

This topic equips learners with essenti for ence-based thinking and problem-solving

in Biology, emphasizing hands ther than passive knowledge reception.

Learners will develop the vestigate biological facts and phenomena using the
scientific inquiry method, share ith peers, and apply discoveries to solve real-life

problems in their commugities.
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SECTI : 0-Based Learning Examples (EXACTLY FIVE)
Scenar

Context:

®

A Form 1 class in Chipata notices that tomato plants in the school garden near the water tap grow

taller than those planted further away. Learners wonder why this difference exists.



Learner Engagement:

Learners observe the height difference (observation), identify the problem (why are some plants
taller?), form a hypothesis (plants near water grow taller because they receive more moisture),
design an experiment (water one set of tomato seedlings daily and another set every three days),
record plant heights weekly for one month, analyze the data using simple tables and graphs, and

draw conclusions about the relationship between water availability and plant growth.

Competency Developed:

1.1.1.1 - Apply scientific inquiry in carrying out scientific investigations. L ematically
follow all stages of scientific inquiry to investigate a biological phenon% immediate

environment.
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Scenario 2:

Context:
In a rural school near Mongu, learners glsere th me fish in the Barotse floodplains seem to
congregate near areas with moréaquati . They question whether fish prefer areas with

plants.

Learner Engagement:
Working in groups, | stafe their observation clearly, identify the problem (do fish prefer

areas with aquati , propose a testable hypothesis (fish are more numerous near plants

shelter and food), plan a simple field observation study (count fish in
plantedeus. areas at different times), record their findings in data tables, analyze
istribution, and present conclusions explaining the relationship between aquatic

vegetation and fish populations.

Competency Developed:
1.1.1.1 - Apply scientific inquiry in carrying out scientific investigations. Learners use scientific

inquiry method to investigate animal behavior patterns in a local aquatic ecosystem.



Scenario 3:

Context:
Learners in Kabwe notice that some areas of exposed soil in the schoolyard develop green
patches after rain, while others remain bare. They wonder what causes this differen

Learner Engagement:
Learners observe the green patches (moss or algae growth), identify the pro hypdo some
areas develop green growth while others don't?), formulate a hypothesisyareas that stay moist

longer develop green growth), test their hypothesis by keeping saif'sample ifferent moisture

levels in transparent containers, observe and record changes d
which conditions favor growth, and conclude about the re ﬁ%\

organism growth. Q

Competency Developed:
1.1.1.1 - Apply scientific inquiry in car 'n%sl tific investigations. Learners investigate
the factors affecting growth of simple o%v rough systematic experimentation and data

collection.
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Scenario 4: ®

Context:

A scho fuwe in Eastern Province notices that maize stored in different types of
contain etal drums, plastic bags, woven baskets) shows varying levels of insect damage
after three months.

Learner Engagement:
Learners make the initial observation about storage damage, identify the problem (which storage
method best protects maize from insects?), develop a hypothesis (sealed metal containers protect

maize better than open woven baskets), design a controlled experiment using small samples of



maize in different container types, record insect presence and damage levels weekly, analyze
their data to identify patterns, and draw conclusions about effective storage methods that can be

shared with farming families.

Competency Developed:
1.1.1.1 - Apply scientific inquiry in carrying out scientific investigations. Learners use scientific
inquiry to solve a practical agricultural problem relevant to food security in their co ity.
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Scenario 5:
®

Context:

Form 1 learners in Ndola observe that some areas of their % ore mosquitoes in the
CIGLO

rainy season than others, particularly near stagnant
Learner Engagement:

Learners observe mosquito distribution patterns aréund school, identify the problem (why are
hesize (stagnant water provides breeding sites

mosquitoes more common in ceddin areas?
for mosquitoes), plan an inyestigati rveyrschool grounds mapping water collection points

and mosquito density, exa

siand old tires.

ter fogmosquito larvae using magnifying glasses), record

findings systematically, rrelation between standing water and mosquito presence,

conclude about the re ip8and use findings to propose practical solutions like drainage

improvement or I containers.

Compete oped:
1.1.78 - scientific inquiry in carrying out scientific investigations. Learners apply the
complete ntific inquiry method to investigate a health-related biological problem and propose

evidence-based community solutions.

SECTION 3: Effective Teaching Approach



Teaching scientific inquiry in Form 1 Biology requires a learner-centered, hands-on approach
that builds confidence in systematic investigation. Begin with familiar phenomena from learners'
daily experiences in Zambian contexts—plants in gardens, insects around school, food

preservation, or water sources.

Step-by-step introduction:
First, demonstrate the complete inquiry cycle using a simple, visible phenomenon

mold growth). Model each stage explicitly: observation, problem identification,

formation, experimentation design, data collection, analysis, and conclusio -aloud
techniques to show your reasoning process. <
Guided practice: 'S

Next, guide learners through investigations in groups, proyigi

Scaffolding:
Provide clear templates for recofdingsebservations (simple tables with date, observation,

measurement columns). Téach Yearners t@ywrite clear, testable hypotheses using "if...then..."

statements. Emphasize that hypothesgs can be wrong—the learning is in the process.

®

Language suppord;
Since scientifigy specific vocabulary (hypothesis, variable, conclusion), create a word
wall displ rms with simple definitions and local language translations where

helpful. rms consistently and require learners to use them in reporting.

Assessment integration:
Regularly check understanding by having groups share their investigations orally, explaining
what they did at each stage and why. Use peer feedback sessions where groups review each

other's investigation plans before conducting experiments.



Practical considerations:

In schools with limited resources, emphasize observational studies and investigations using
natural materials from the environment. A magnifying glass, plastic containers, and notebooks
are often sufficient. Plan investigations that can be completed within available time and

resources.

Progressive complexity:

Start with simple, one-variable investigations (effect of water on seed germinati®f), uahly
building toward more complex ones (comparing multiple factors affecting oWth). Always
connect findings back to real applications in Zambian agriculture, healtfi; or mental

management.
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SECTION 4: Competency-Based Assessment Ide Q

Assessment 1: Practical Investigation Re
Competency 1.1.1.1 - Learners work inggrotps to,c@nduct a simple investigation (e.g., testing
which type of local soil—clay, §andy;, | s water best). They submit a written report

following the scientific in troctur rvation, problem, hypothesis, method, results (data

table), analysis, and conclusion. Assessi€ompleteness of each stage, clarity of hypothesis,

accuracy of data recording, and logical conclusions.

®

ntation of Investigation

Assessment 2: O
After conducting an investigation on a topic of interest (e.g., factors

y fruits ripen), groups present their process and findings to the class for 5-7
ubric assessing: clear explanation of each inquiry stage, evidence-based
conclusions, ability to answer peer questions, and application of findings to real life. This

develops both scientific reasoning and communication skills.

Assessment 3: Investigation Design Task
Competency 1.1.1.1 - Provide learners with a scenario (e.g., "A farmer notices that maize plants

near the compost pile grow better than others. Design an investigation to test why this



happens.™). Learners individually write an investigation plan showing observation, problem
statement, hypothesis, and experimental design with variables identified. Assess logical thinking,

testable hypothesis, and appropriate methodology without requiring actual experimentation.

Assessment 4: Data Analysis Exercise
Competency 1.1.1.1 - Provide learners with data from a completed investigation (e.g., table
showing bean plant heights under different watering schedules). Learners analyze t

identify patterns, draw graphs if appropriate, and write conclusions. This assess

and conclusion stages of scientific inquiry independently from the experim

Assessment 5: Peer Review of Scientific Reports

Competency 1.1.1.1 - Learners exchange investigation rep

h ersgnd use a simple
checklist to evaluate whether all stages of scientific inquir sentand clearly explained.
They provide constructive feedback identifying strengths & gesting improvements. This

develops critical evaluation skills and deepens underst
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ealsLi ication (Zambia-Focused)

Home-Based Investigation Proj

e inquiry process through

analysis of others' work.

SECTION 5: Extension

Encourage learners to ct $imple investigations at home that address family concerns.

Examples includefteStig@which traditional food preservation method (sun-drying, smoking,

salting) w keeping fish or vegetables; investigating whether covering stored grains

fr eevils; determining the best location in the home compound for growing
y vs. shaded areas). Learners apply scientific inquiry to improve household

practices and share findings with families.

Community Health Applications:
Partner with local health posts to identify community health questions learners can investigate
safely. Examples: surveying where mosquitoes breed around the community and mapping high-

risk areas; investigating whether covering water storage containers reduces mosquito larvae;



testing simple water filtration methods using local materials (sand, gravel, charcoal). Learners

present findings to community members, applying scientific evidence to health education.

Agricultural Applications:

Work with local farmers or agricultural extension officers to identify questions relevant to small-

scale farming. Learners can investigate: which mulching materials (grass, leaves, plastic) best

Environmental Monitoring:
Engage learners in ongoing environmental investigations re
include: monitoring erosion patterns on school grounds d
control methods (planting grass, building barriers); in
fastest from seedlings for reforestation projgcts; stuc

plant flowering patterns in the area. These longster

while fostering environmental stewardship.<

School Improvement Projects:

leaves, ash) for the school garden; investigating optimal
spacing for veget the school garden. These projects make learning immediately
relevant while

thinking.

ing'School facilities and demonstrating the practical value of scientific

All ext tivities should emphasize safety, ethical treatment of living things, and
community benefit. Encourage learners to see themselves as young scientists who can use
inquiry skills to understand and improve their world, building foundation for lifelong scientific

thinking and problem-solving.



