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1. Introduction

This assessment guidelines document has been developed as a companion to
the Assessment Framework for Advanced Secondary Curriculum and should be
read and applied in conjunction with it. The Framework provides the
overarching principles, standards, and requirements for assessment across all
subjects, while this guideline contextualises those provisions to the specific
demands and practices of Biology as a subject.

The assessment of Biology will be guided by four assessment objectives drawn
from the four assessment constructs. The assessment of items will be set at the
level of the construct, allowing learners to integrate knowledge, skills, and
values drawn from the topics within a construct to address a societal challenge
or problem. The end-of-cycle assessment of Biology will be administered by the
Uganda National Examinations Board (UNEB). Assessment of Biology at the
school level will be formative and summative.

1.1 Assessment Objectives
Assessment objectives for Biology focus on the learner’s ability to:

AO1: Evaluate the significance of the interactions that sustain life and energy
production by analysing the structure of cells and tissues, the roles of
biomolecules (water, lipids, proteins, and nucleic acids), and the processes of
ATP production, cell division, and protein synthesis, to apply these biological
principles to challenges in genetic technologies and health improvement.

AO2: Evaluate plant structure and physiology by analysing structural
adaptations and photosynthetic pathways in C; and C,, environmental
influences on photosynthesis, plant adaptations (to water availability), growth,
photoperiodism, and the hormonal control of growth, to promote sustainable
agricultural practices that improve crop yield and food security.

AO3: Evaluate the structure and physiology of animal sensory organs and
systems (circulatory, nervous, immune, and homeostatic) by analysing blood
circulation, gas transport, immunity (vaccination and allergies), neural
transmission, sensory perception, homeostatic control, and the role of
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adaptive behaviours in survival, to make informed health decisions and
promote animal welfare

AO4: Evaluate the principles of genetics, evolutionary mechanisms, and
ecological interactions by analysing Mendelian and non-Mendelian genetics,
species evolution, speciation, resistance, extinction, population dynamics,
ecosystem balance, and carbon emissions, to create sustainable strategies for
managing invasive species, enhancing food security, and mitigating climate
change.
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1.2 Linkage Between Assessment Objectives, Constructs, and

Syllabus
The table below illustrates the relationship between the assessment
objectives, constructs, and topics in the syllabus that contribute to each
construct.

Table 1:
Table showing the relationship between assessment objectives, constructs, and
the topics in the syllabus

Assessment . L. Topics in the
Objective Construct Construct Description syllabus
AO1 Cellular Investigating the structure Topic 1. Cell
Organisation,  of cells, tissues, and levels of Biology
Respiration, organisation, the roles of Topic 4.
and Molecular biomolecules (water, lipids, Respiration
Analysis proteins, and nucleic acids), 4
Topic 7.
and processes of ATP i
) N, Inheritance
production, cell division,
) 3 and
protein  synthesis, and !
\ ) i Evolution
genetic manipulation, by
analysing how they interact
to sustain life, and then
ethically applying biological
principles in genetic
technologies and health
improvement.

AO2 Plant Evaluating plant structure Topic?2.
physiology and physiology by analysing Nutrition in
and structural adaptations and plants
adaptation photosynthetic pathway Topic 6. Co-

differences in C; and C,, rdination
[ tati t t

p aljt a?ap a |on§ (to water Topic 8.
availability), environmental (

; Growth in
influence on Plants and
photosynthesis, growth,
photoperiodism, and the




AO3

AO4
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Analysis of
animal
systems and
behavioursin
adapting to

environmental

changes for
health,
survival, and
welfare

Genetic,
evolutionary,
and ecological
dynamics

hormonal control of growth,
to promote sustainable
agricultural practices that
improve crop yield and food
security.

Evaluating the structure and
physiology  of  animal
sensory organs and systems
(circulatory, nervous,
immune, and homeostatic)
by analysing blood
circulation, gas transport,
immunity (vaccination and
allergies), neural
transmission, sensory
perception, homeostatic
control, and how adaptive
behaviours support survival
to make informed health

decisions and promote
animal welfare

Evaluating inheritance
patterns, evolutionary

mechanisms, and ecological
interactions by analysing
Mendelian and non-

Mendelian genetics, species
evolution, speciation,
resistance, extinction,
population dynamics,

ecosystem balance, and
carbon emissions, to inform
sustainable strategies for
managing invasive species,
promoting food security,
and mitigating climate
change.

Development
in Insects

Topic 3.
Transportin
Humans

Topic 5.
Homeostasis

Topic 6.
Coordination

Topic 7.
Inheritance
and
Evolution

Topic 8.
Growth in
Plants and
Development
in Insects

Topic9.
Ecology
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3. Structure of the Assessment Papers

There will be two assessment papers for Biology at the Advanced Secondary
level.

Paper 1 (Theory) will contain two sections, A and B. The items in the paper will
be scenario-based. The paper will take 3 hours.

Section A
This will have two compulsory items.

One item will come from construct 1 (Cellular organisation, respiration, and
molecular Analysis), addressing assessment objective 1, and the other from
construct 2 (Plant physiology and adaptation), addressing assessment
objective 2.

Section B
This will consist of parts | and Il. The section will have four test items.

Part | will have two items that come from construct 3 (Organismal systems
and homeostasis), addressing assessment objective 3.

Part Il will have two items from construct 4 (Genetic, evolutionary, and
ecological dynamics), addressing assessment objective 4.

A learner will respond to one item from each construct (Part).

Paper 2 (Practical) will contain two compulsory items and will take 3 hours.
The items in the paper will be scenario-based.

i) Items in this paper will come from any of the four constructs addressing
their respective assessment objectives.

ii) One item will require the use of scientific investigations to solve a
challenge presented in the scenario.

iii) The second item will require relating structural and behavioural
mechanisms to the survival advantage of the organism.
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Biology
Paper | (Theory)
November 2026

Time: 3 Hours
UGANDA ADVANCED CERTIFICATE OF EDUCATION

SAMPLE EXAMINATION PAPER
BIOLOGY
PAPER | (THEORY)

Time: 3 Hours

INSTRUCTION TO CANDIDATES
This paper consists of two sections, A and B. It has six examination items.

Section A has two compulsory items.
Section B has two Parts, | and Il. Answer one item from each part.

Answer four items in all.
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SECTIONA
Answer all the items in this section.
Item 1(Construct 1)

Victoria Nile is a source of food and income for the communities living along it.
However, the community near a textile factory has reported to the district
authorities that the fish catches have significantly reduced over the past few
months. The authorities requested Dr. Achen, a fisheries biologist from the
National Environmental Management Authority (NEMA), to carry out an
investigation. She suspected that the cause was pollution from the factory that
releases wastes containing heavy metals and cyanide into the lake.

She caged fish at two different sites: a clean control site (no pollution) and a
site near the factory outflow. She investigated the effects of the heavy metals
on ATP synthesis, the gill, and mitochondrial structures. The data she collected
is provided in the table below.

Fish ATP Thicknes Number of Concentration Space Amount Amoun
group Concentrati s of gill ribosomes  of oxidised betwee of t of
on (umollg  squamou per NAD (umol/g ncells cyanide lead
cell) s cells mitochond tissue) gill inriver  (Pb)in
rion (x10°) epitheli water river
um (mglL) water
(mglL)
Control 9.5 Thin 9.8 7.2 0.5um  0.01 0.01
(no
pollutio
n)
Pollute 2.2 Thick 3.5 1.3 6.0um  1.00 1.00
d site -
factory
outflow
Task

Analyse how changes in the fish from the polluted site affect fish catches and
propose a sustainable management plan to ensure health of fish in the river.
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Item 2 (Construct 2)

Napak district is one of the agricultural areas in Uganda. It is a lowland area
with high temperature, shallow soils that have limited organic matter and very
low moisture. Farmers grow both native and non-native crops, however, they
often get low yields from the non-native crops unlike from the native crops.

The farmers invited Agricultural Extension workers to study the situation and
propose strategies to improve the yields. They conducted a study in the district
and the data collected on native and non-native crops grown is shown in the
table below.

Condition Native crops e.g. Sisal,Aloe Non-native crops grown

vera, wild millet e.g. Amaranthus, Avocado
trees, Wild peas

The type of leaf Kranzanatomy present Kranz anatomy absent

anatomy

Distribution of Manystomataonlowerleaf Many stomata on upper

stomata epidermis leaf epidermis

Size of leaf Thick Thin

cuticle

Number of hairs Numerous Very few

on the leaf

You are part of the team invited by the Agricultural Extension Officer to help the
farmers improve their crop yields.

Task:

Account for the difference in the yields between native and non-native crops
grown in the district, and propose strategies to enhance productivity and
resilience.
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SECTION B
Part|
Answer only one item from this section.
Item 3(Construct 3)

Alex and Chris were among the participants in 400m race during the district
sports championship in Soroti district (Altitude 1130m above sea level and
temperature 30°C).

Before the race, Alex trained at the Teryet National Grounds in Kapchorwa, a
high-altitude facility (2,200 m above sea level and temperature 21°C) while
Chris trained at Namboole National Stadium in Wakiso, a low-altitude facility
(1,128 m above sea level and temperature 25°C).

Immediately after the race, Chris showed signs of extreme fatigue, collapsed
and injured his lower leg.

Chris’ coach wondered why Alex did not show signs of extreme fatigue and
asked the first aider to investigate since he was suspecting Alex of sports
doping. The first-aid team recorded the following measurements in the table
below immediately after the race.

Parameter Alex Chris
Pulse rate after race (beats/min) 115 155
Blood oxygen saturation (%) 93 85
Breathing rate (breaths/min) 18 28
Stroke volume (ml/beat) 120 100

The first aider has presented to Chris’s coach and he is seeking a scientific
explanation for the differences between the participants and expert advice on
post-race management of Chris.

Task

Explain how the athletes’ performance and observed conditions after the race
were influenced by differences in training environments and propose
strategies for safe management of Chris’s condition after the race.
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Item 4 (Construct 3)

Brian a re-known fastest sprinter in the region, has recently lost many races.
This has caused him to lose self-confidence, become depressed and he also
says that he feels unsteady whenever he turns his head quickly. However, he is
seen to perform impressive warm-up routines during training whenever his
girlfriend is around, an act his coach jokingly calls his “courtship display.”

His coach noticed that Brian’s reaction time to the start signal is slower than
that of his peers and he sometimes staggers and leans forward when walking
and running. Brian’s coach is worried that he might be having a medical
condition affecting his performance and has referred him to a medical doctor
who conducted tests and compared his results with reference values typical of
healthy sprinters. Brian’s laboratory and clinical results are shown in table
below.

Normal Reference
(trained athletes)

Total synaptic vesicles at 8.0x10° 2.0x10°
the motor end-plate
(vesicles per end-plate)

Parameter Brian’s Result

Acetylcholine per synaptic 5.0x10° 1.0x10*
vesicle
(molecules-vesicle™)

Arteriole  wall smooth 12 22
muscle (media thickness) in

pum

Core temperature at the 39.0 37.2
onset of sweating (°C)

Whole-body sweat rate at 0.2 1.0L-h™"
36 °C ambient

Endolymph  volume in 60 70-170

vestibular apparatus pL
(normal range per ear)

Structure of otolith organs  Increased Normal elasticity
mechanical
stiffness
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Task:

Account for the physiological mechanisms underlying Brian’s observed
symptoms and behaviours, explain their survival value, and propose strategies
to improve his performance.

Part Il
Answer only one item from this section
Item 5(Construct 4)

Farmers in Kayunga District use a pesticide to control beetles that destroy the
flowers of coffee plants. Over the past five years, the pesticide has become less
effective, as the beetle population has continued to increase.

An investigation by the district research team reported the following:
i) The beetle population is large and randomly mating.

ii) 20% of the beetles are homozygous recessive (rr) for a pesticide-
resistance allele.

iii) Coffee yields have declined during the same period.
iv) Pollinator populations in the coffee fields have decreased.

v) Bird populations feeding in the fields have increased.

Task

Predict and explain the changes in population of the beetles and birds in
relation to their effect on coffee yield, and therefore propose an integrated pest
management strategy for the district.

Item 6 (Construct 4)

In western Uganda, communities around Budongo Forest Reserve report
increasing native rodent species invasions into crop gardens. The National
Forestry Authority (NFA) directed an investigation into the complaints of
communities. The investigation showed that the population of native rodent
species in the forest declined, while that of non-native rodent species
increased. The non-native rodents have stronger limbs, larger incisors, and a
higher reproductive rate. The native species, therefore, are outcompeted by
the non-native species and end up in crop gardens.
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The investigation further showed that deforestation and farming have
degraded and fragmented the forest into three isolated patches, each with
distinct conditions. Unlike before the formation of the patches, the native
rodent species are unable to move throughout the forest, restricting
interbreeding within patches only. The breeding experiments between native
rodent species from the different patches A, B, and C showed that those from:

i)  Acannot mate with those from B at all
ii) B can mate with C, but their offspring are infertile
iii) Cand A can mate, but a zygote never forms

Task

Analyse the ecological and evolutionary interactions in the forest to propose a
management plan for Budongo Forest that restores the forest, controls the
invasive rodents, and conserves native biodiversity while supporting local
livelihoods.
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Biology
Paper Il (Practical)
November 2026
Time: 3 Hours
UGANDA ADVANCED CERTIFICATE OF EDUCATION
SAMPLE EXAMINATION PAPER

BIOLOGY
PAPER Il (PRACTICAL)
3 Hours

INSTRUCTIONS TO CANDIDATES
This paper consists of two examination items. Answer all items.

Write all your answers in the spaces provided within this question paper
booklet.

Use sharp pencils for drawings. Coloured pencils or crayons should not be
used.

For any calculations, show all your workings clearly in the space provided.
Silent, non-programmable scientific calculators may be used.

No extra paper is allowed. Any work written on additional sheets will not be
scored.
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Item 1

The Kita community members carry out commercial beetroot farming.
However, the plants are regularly attacked by worms that destroy the leaves.
The farmers use pesticide A to kill the worms, but the plants end up drying. This
results in poor yields and financial losses to the farmers, and consequently,
they have asked the Ministry of Agriculture for help.

A research team sent by the Ministry of Agriculture discovered that the
pesticide is a reducing sugar, polar, and moves across the beetroot cell
membranes into the cytoplasm, where it causes cell death after a week. One of
the farmers reported that whenever she mixes the pesticide with solution D and
sprays, the plants do not dry. The agricultural team wants to recommend mass
use of solution D together with the pesticide; however, they do not have
scientific justification for its effectiveness.

You have been provided with fresh beetroot, pesticide A, solution D, and a cork
borer.

Task.

Design and carry out an investigation on how solution D affects the cell
membrane to prevent damage by pesticide A and assess its potential use
together with solution D.

Item 2

Many goats in Karama parish would take a long time to fatten, to the dismay of
many commercial goat farmers in the area. The farmers requested a team of
scientists to carry out an investigation and recommend ways of decreasing the
duration the goats required to fatten.

The scientists suspected poor nutrient absorption and low cardiac output.
They then formulated an oral solution that would improve the structures of the
organs to permit a high nutrient absorption in the ileum and cardiac output. As
part of ethical practices, they administered the oral solution to rats in the
laboratory for five months to test for its effectiveness. They obtained rats of the
same age, sex, and health condition and divided them into two groups. Those
of group A were not administered the oral solution, and those of group B were
provided with the oral solution.

You have been provided with a freshly killed rat from group A, a light
microscope, a dissection kit, an image of the ileum of a 250g rat from group B
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observed under medium power of a light microscope, and measurements of
the external sizes of its heart chambers.

Chamber Measurement
Left atrium 25mm
Left ventricle 6.0mm
Right atrium 3.5mm
Right ventricle 4.0mm

Figure 1: Photomicrograph of the rat ileum villus structure of a rat from group
B, viewed under a medium-power objective lens (x10).

You are required to investigate the effect of the oral solution on the histology
of the ileum and the relative external sizes of the heart chambers.

Task.

Design and carry out an investigation to evaluate the effectiveness of the oral
solution and advise the farmers on whether to adopt the use of the solution or
not. Your design should include planning, methods of data collection, data
presentation, analysis of results, and recommendations.

Advanced instruction for practical paper: Pesticide A is a glucose solution;
solution D is pawpaw juice; beetroots, cork borer, knife, two boiling tubes.
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5. Performance Level Descriptors

Construct

Cellular
Organisation,
Respiration, and
Molecular
Analysis

Investigating the
structure of cells
and tissues, the
roles of
biomolecules
(water, lipids,
proteins, and
nucleic acids), and
processes of ATP
production, cell
division, and
protein synthesis,
by analysing how
these components
interact to sustain
life and energy
production, to
apply biological
principlesin
genetic
technologies and
health
improvement

Performance Descriptor

Level

Exceptional

Outstanding

Satisfactory

Basic

Elementary

Evaluates how cell and tissue
structures, biomolecules, energy
systems, and gene expression interact
across levels of organisation to
sustain life, and applies this
knowledge to genetics and health
solutions.

Analyses linkages among cells,
tissues, and biomolecules, explaining
how organisation and gene
expression regulate energy
production and biological function.

Explains functions of cells, tissues,
and biomolecules in ATP production,
cell division, and protein synthesis,
showing their role in maintaining life.

Describes basic structures of cells and
tissues and outlines simple processes
of energy release and cell division.

Identifies cells or tissues and mentions
basic life processes without linking
structure, organisation, or gene
activity.
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Construct Performance Descriptor

Level
Plant physiology Exceptional Evaluates plant structure and
and adaptation physiology, including C; and C,
Evaluating plant adaptations, environmental effects on
structure and photosynthesis, water-use
physiology by adaptations, growth, photoperiodism,
analysing and hormonal regulation, to inform
structural sustainable practices that improve
adaptations and crop yield and food security.
photosynthetic Outstanding  Evaluates some plant structures and
pathway physiology, adaptations,
differencesin C, environmental effects on
and C,, plant photosynthesis, growth,
adaptations (to photoperiodism, and hormonal
water availability), regulation, to inform sustainable
environmental practices that improve crop yield and
influence on food security.
photosynthesis,

Evaluates minimal plant structures
Satisfactory and physiology, adaptations,
environmental effects on
photosynthesis, growth,
photoperiodism, and hormonal

growth,
photoperiodism,
and the hormonal
control of growth,

to perOte regulation, to inform minimal
SUSFa'nable sustainable practices that improve
agricultural

vl crop yield and food security.
practices tha

improve crop yield
and food security.  Basic

Explains main features of plant
structure, photosynthetic pathways,
and environmental effects with partial
accuracy and limited application to
yield improvement.

Identifies a few plant structures or

Elementary processes with major inaccuracies and
no clear linkage to photosynthesis or
yield.




Construct

Analyses animal
systems and
behaviours in
adapting to
environmental
changes for health,
survival, and
welfare.

Evaluating the
structure and
physiology of
animal sensory

organs and systems
(circulatory,

nervous, immune,
and homeostatic) by
analysing blood
circulation, gas
transport, immunity
(vaccination and
allergies), neural

transmission,
sensory perception,
homeostatic
control, and how
adaptive behaviours
support survival to
make informed
health decisions
and promote animal
welfare

BIOLOGY ASSESSMENT GUIDELINES

Performance Descriptor

Level
Exceptional

Outstanding

Satisfactory

Basic

Elementary

Evaluates animal sensory organs and
systems (circulatory, nervous, immune,
and homeostatic) by analysing
physiological processes, adaptive
behaviours, and their role in survival,
to inform health decisions and
promote animal welfare.

Evaluates some animal sensory organs
and systems (circulatory, nervous,
immune, and homeostatic) by
analysing physiological processes,
adaptive behaviours, and their role in
survival, to inform some health
decisions and promote animal welfare.

Evaluates limited animal sensory
organs and systems (circulatory,
nervous, immune, and homeostatic) by
analysing physiological processes,
adaptive behaviours, and their role in
survival, to inform limited health
decisions and promote animal welfare.

Explains the main features of animal
sensory organs and systems, identifies
key physiological processes, and
recognises some adaptive behaviours,
with a partial understanding of their
role in health and survival.

Identifies a few sensory organs or
physiological processes with limited
accuracy, and demonstrates minimal
understanding of adaptive behaviours
or their relevance to health and welfare.
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Construct

Genetic,
evolutionary, and
ecological
dynamics

Evaluating
inheritance
patterns,
evolutionary
mechanisms, and
ecological
interactions by
analysing Mendelian
and non-Mendelian
genetics,  species
evolution,
speciation,
resistance,
extinction,
population
dynamics,
ecosystem balance,
and carbon
emissions, to inform
sustainable
strategies for
managing invasive
species, promoting
food security, and
mitigating climate
change.

Performance
Level

Exceptional

Outstanding

Satisfactory

Basic

Elementary

Descriptor

Evaluates genetics, evolution, and
ecological interactions, integrating
all aspects to develop well-justified,
fully sustainable strategies
addressing invasive species, food
security, and climate change.

Analyses genetics, evolution, and
ecology, linking major aspects to
develop generally sustainable
strategies that address issues related
to the management of invasive
species, food security, and climate
change.

Analyses some genetic and
ecological factors and suggests
moderately sustainable strategies for
managing invasive species, food
security, and climate change.

Shows limited analysis of genetic or
ecological factors and proposes
weak or incomplete strategies for
managing invasive species, food
security, or climate change.

Demonstrates minimal
understanding of genetic,
evolutionary, or ecological concepts
and fails to propose strategies for
sustainability.




CONTACT UsS:

National Curriculum Development Centre

L 1588 578-9913-06-110-0
E 'y _ﬂ | E Plot M838, Kyambogo.
Y P.O.Box 7002 Kampala, Uganda
Ir. +256-393-112-088
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