
 

 

 

 

 

 

 

 

 

 

Collection of tasks for formative assessment  

on the subject "Biology" 

Grade 11 

  



STANDARD LEVEL 

Unit 11.1A Cellular biology 

Learning 

objective 

11.4.3.1 Explain structural and functional peculiarities of cell organelles 

visible under electron microscope 

Assessment 

criteria 

Explains structure of cell organelles under electron microscope 

Explains functional features of cell organelles 

Level of thinking 

skills 

Application 

Tasks 

1. Figure 1 is an electron micrograph of part of an animal cell.  

 

 
Figure 1. 

 

Explain the structure and function of organelle shown on fig 1. 

 

(a) Structure 

………………………………………………………………………………………………….. 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

 

 

(b) Function 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

……………………………………………………………………………………………………  

 

Descriptor A learner 

- determines given cell organelle 

- explains the structure of cell organelles 

- explains the functional features of cell organelles. 

 

  



Unit 11.1B Molecular biology and Biochemistry 

Learning 

objective 

11.4.1.2 Classify carbohydrates according to their structure, composition, 

and functions 

11.4.1.3 Define reducing and non-reducing sugars 

Assessment 

criteria 
 Classifies carbohydrates according to structure and composition 

 Classifies carbohydrates according to functions 

 Distinguish and define reducing and non-reducing sugars  

Level of thinking 

skills 

Application 

Tasks 

 

1. Carbohydrates are the most abundant category of molecule in living things. Different types of 

carbohydrates are produced by linking together monosaccharide monomers to build up polymers.  

 

Glucose, sucrose and cellulose are examples of carbohydrates. 

 

Table 1 lists number of statements that could apply to these compounds. 

 

Complete the table by indicating with a tick (v) which of the compounds applies to each 

statement. 

  

Statement Monosaccharides Disaccharides Polysaccharides 

Contains only the elements carbon, 

hydrogen and oxygen 

   

Insoluble in water  

 

   

Contains nitrogen appendage 

 

   

Contains glycosidic bond  

 

   

Important for cell walls 

 

   

Reducing sugar  

 

   

 

 

Descriptor A learner 

˗ determines structures of monosaccharides, disaccharides and 

polysaccharides 

˗ determines solubility in water of monosaccharides, disaccharides and 

polysaccharides 

˗ mentions the importance of monosaccharides, disaccharides and 

polysaccharides for cell walls 

˗ defines reducing and non-reducing sugars in structures of 

monosaccharides, disaccharides and polysaccharides 

 

  



Unit 11.2A Biochemistry 

Learning 

objective 

11.1.2.4 Describe transcription and translation in protein biosynthesis 

process 

 

Assessment 

criteria 
 Describes protein synthesis 

 Describes transcription and translation in protein synthesis 

Level of thinking 

skills 

Application 

Tasks 

1. The sequence of bases in a sample of mRNA was found to be: 

 

GGU,AAU,CCU,UUU,GUU,ACU,CAU,UGU 

 

(a) Use Figure 3 to give the sequence of amino acids this codes for. 

 
Figure 3. 

 

 

…………………………………………………………………………………………………… 

 

 

(b) Processes P and Q in occur when a gene is switched on, as shown in Fig. 4. 

 

 
Figure 4. 

Describe process P. 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

 

 



(c) Where does process Q take place? 

…………………………………………………………………………………………………… 

 

 

 

Descriptor A learner 

˗ constructs and writes the sequence of the polypeptide chain 

˗ describes process P. 

˗ writes where process Q takes place. 

 

  



Unit 11.2В Nutrition 

Learning 

objective 

11.1.2.1 Investigate the impact of various conditions (temperature, pH, 

substrate concentration and inhibitor) on enzyme activity 

 

Assessment 

criteria 
 determines the impact of various conditions on enzyme activity 

Level of thinking 

skills 

Application 

Tasks. 

 

1. The graph below shows the effect of temperature on the rate of reaction of an enzyme. 

 

 
 

(a) What is indicated by X? 

……………………………………………………………………………………………………... 

 

(b) Explain what is happening in region B. 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

 

Descriptor A learner 

˗ reads the given graph 

˗ determines the stages of reaction 

˗ names the stage of process labelled by X 

˗ explains the stage from graph labelled by B 

 

  



Unit 11.2C Respiration 

Learning 

objective 

11.1.4.1 Describe adenosine triphosphate (ATP) constitution and functions 

11.1.4.2 Compare adenosine triphosphate (ATP) synthesis within aerobic 

and anaerobic respiration 

 

Assessment 

criteria 
 describes ATP structure 

 describes ATP functions 

 compares ATP production in aerobic and anaerobic respiration 

Level of thinking 

skills 

Application 

Tasks. 

 

1. All cells need ATP for energy-requiring processes in the body. 

Fig. 1 shows the molecular structure of ATP. 

 
Figure 1 

 

(a) Name the base labelled X. .......................................................................................................... 

 

(b) Write the main function of ATP in human cell 

……………………………………………………………………………………………………... 

 

(c) Fill the table. 

 

ATP yield Aerobic respiration Anaerobic respiration 

In plants In animals 

NET ATP produce  

 

  

Total ATP produce  

 

  

 

 

Descriptor A learner 

˗ names the part of ATP molecule labelled X 

˗ writes function of ATP molecule 

˗ compares net ATP production in aerobic and anaerobic respiration 

˗ compares total ATP production in aerobic and anaerobic respiration 

  



Unit 11.3А Substance transport 

Learning 

objective 

11.1.3.4 Explain the mechanism of substance translocation in plants 

 

Assessment 

criteria 
 explains mechanism of translocation of substances in plants 

 explains structures involved in translocation of substances 

 

Level of thinking 

skills 

Application 

 

Tasks 

1. Internal transport in plants requires specialized tissues just as it does in animals. 

 

(a) Explain how the structure of sieve tube elements helps in translocation of substances in the 

phloem.  

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………  

 

 

(b) Describe the process by which water passes from soil into the root hairs. 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………  

 

Descriptor A learner 

˗ explains how the structure of sieve tube elements helps the 

translocation of substances in the phloem. 

˗ describes the process by which water passes from soil into the root 

hairs. 

 

  



Unit 11.3B Coordination and regulation 

Learning 

objective 

11.1.7.1 Describe and explain action potential initiation and transmission in 

myelinated neuron axons 

 

Assessment 

criteria 
 Describes and explains action potential initiation and transmission in 

myelinated neuron axons  

 Describes importance of refractory period and myelin sheath 

 

Level of thinking 

skills 

Application 

 

Tasks. 

 

1. The graph shows the changes in potential difference across an axon membrane as an action 

potential passes. 

 
(a) Explain how the properties of the axon membrane and the movement of ions account for the 

changes in membrane potential in region X.  

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………  

 

(b) Explain why the membrane potential at Z becomes lower than chat at Y. 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………  

 



 

Descriptor A learner 

˗ Reads graph 

˗ explains how the properties of the axon membrane and the movement 

of ions account for the changes in membrane potential in region X. 

˗ explains why the membrane potential at Z becomes lower than chat at 

Y. 

 

 

 

  



Unit 11.3C Movement 

Learning 

objective 

11.1.6.1 Investigate striated muscles ultrastructure 

 

Assessment 

criteria 
 investigates striated muscle ultrastructure 

 determines it’s structure 

Level of thinking 

skills 

Application 

 

Tasks. 

 

1. Figure 1 shows striated muscles structure. 

 

 
Figure 1 

 

Which of the lines in the electron micrograph indicates a single sarcomere? Explain your answer. 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

 

Descriptor A learner 

˗ indicates by a letter that shows a sarcomere and explains own answer. 

˗ indicates the sarcomere 

˗ explains reason of chosen answer 

 

  



Unit 11.4А Secretion 

Learning 

objective 

11.1.5.4 Discuss on the advantages and disadvantages of kidney 

transplantation and dialysis 

Assessment 

criteria 
 explains kidney transplantation and dialysis processes 

 explains advantages of kidney transplantation and dialysis 

 explains disadvantages of kidney transplantation and dialysis 

Level of thinking 

skills 

Application 

 

Tasks 

1. Discuss the advantages and disadvantages of kidney transplantation and dialysis. 

 

 Advantages  Disadvantages  

Kidney 

transplantation  

 

 

 

 

 

 

Dialysis  

 

 

 

 

 

 

 

 

 

 

Descriptor A learner 

˗ determines advantages of kidney transplantation 

˗ determines advantages of dialysis 

˗ determines disadvantages of kidney transplantation 

˗ determines disadvantages of dialysis 

 

 

 

  



Unit 11.4B Cell cycle 

Learning 

objective 

11.2.2.1 Investigate mitosis phases by ready microscope slides 

 

Assessment 

criteria 
 determines phases of mitosis 

Level of thinking 

skills 

Application 

 

Tasks.  

1. A student investigated growth in the roots of broad bean, Vicia faba. The student cut sections of 

the root tip of this plant and viewed them with a light microscope. 

Fig. 1 is a photomicrograph of one of the sections. The cell labelled D is in interphase. 

 
Figure 1 

Complete the table below by: 

 naming the stages of mitosis in the correct sequence following interphase 

 identifying one example from the cells labelled A to H that is in each stage of mitosis that 

you have named. 

 

Stage of mitosis Label from Fig 1. 

Interphase D 

  

  

  

  

 

Descriptor A learner 

˗ determines prophase 

˗ determines metaphase 

˗ determines anaphase 

˗ determines telophase 

 

  



Unit 11.4C Multiplication. Growth and development 

Learning 

objective 

11.2.1.2 Explain differences between spermatogenesis and oogenesis  

 

Assessment 

criteria 
 explains spermatogenesis and oogenesis 

 compares spermatogenesis and oogenesis 

Level of thinking 

skills 

Application 

Tasks 

1. In animals such as humans, meiosis occurs as gametes are formed inside the testes and ovaries.  

 

(a) Define terms: 

 

Spermatogenesis 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

 

Oogenesis 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

(b) Explain differences between spermatogenesis and oogenesis. 

 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 

 

Descriptor A learner 

˗ gives definition to spermatogenesis 

˗ gives definition to oogenesis 

˗ compares and explains differences between spermatogenesis and 

oogenesis 

 

 

  



ADVANCED LEVEL 

  

Unit 11.1A Ecology and the impact of human activities on the environment 

Learning 

objective 

11.3.1.2 identify the ecological groups of organisms in terms of separate 

abiotic factors 

 

Assessment 

criteria 
 distinguish ecological groups of organisms 

Level of thinking 

skills 

Knowledge and comprehension 

 

Tasks 

1. Fill table with names of ecological groups of plants according to their characteristics. 

 

Ecological groups of plants Characteristics 

 a. live in a salty environment 

 b. live in water 

 c. succulent organs are present in 

 

 

 

Descriptor A learner 

˗ determines hydrophytes 

˗ determines xerophytes 

˗ determines halophytes 

 

  



Unit 11.1B Cell biology 

Learning 

objective 

11.4.2.1 measure cell sizes using a microscope 

 

Assessment 

criteria 
 calculates and makes measures of cell size using a microscope 

Level of thinking 

skills 

Application 

 

Task 

1. (a) The picture shows starch grains as seen with an optical microscope. The actual length of  

starch  grain A is 48 µm.  

Use this information and the arrow line to calculate the magnification of  the  picture. 

Show your working. 

 
 

 

Magnification =.x_______________ 

 

 (b) Estimating cell width. Cells of the onion epidermis as viewed at x100 magnification 

with a graticule in the eyepiece of the microscope. 

 



 
 

The total length of eyepiece graticule represents 1060 μm   at this magnification. 

Calculate the average width of one cell. Choose the correct answer. 

 

A 81,5  μm 

B 82,8  μm 

C79,8  μm 

D 83,1  μm 

 

 

Descriptor A learner 

˗ calculates the magnification 

˗ calculates the average width of cell 

 

 

  



Unit 11.1C Molecular biology 

Learning 

objective 

11.4.1.2 describe the chemical structure and functions of phospholipids; 

 

Assessment 

criteria 
 describes chemical structure of phospholipids 

 describes functions of phospholipids 

 

Level of thinking 

skills 

Knowledge and comprehension 

 

Tasks 

 

 

Descriptor A learner 

˗ determines part A of phospholipid molecule 

˗ determines part B of phospholipid molecule 

˗ determines part C of phospholipid molecule 

˗ describes function of phospholipids 

 

 

  

1. The figure shows a phospholipid molecule. 

 

 
 

(a) Identify parts A,B and C on the figure.. 

A_________________________________ 

B_________________________________ 

C_________________________________  

 

 (b) State the function of phospholipids. 

……………………………………………………………………………………………………. 



Unit 11.2A Molecular biology (nucleic acids and protein biosynthesis 

Learning 

objective 

11.4.1.13 compare the structure of molecules of RNA and DNA 

Assessment 

criteria 
 describes DNA and RNA structure 

 compares structures of DNA and RNA molecules 

 

Level of thinking 

skills 

Application 

 

Tasks 

1. Write differences between the structure of RNA and DNA molecules. 

 

RNA DNA 

  

  

  

 

 

Descriptor A learner 

˗ describes DNA structure 

˗ describes RNA structure 

˗ compares DNA and RNA structures 

 

 

  



Unit 11.2B Transport of substances 

Learning 

objective 

11.1.2.1 investigate the effects of various conditions (temperature, pH, 

substrate concentration and inhibitor) on enzyme activity 

Assessment 

criteria 

 Explores the effects of various conditions (temperature, pH, substrate 

concentration and inhibitor) on enzyme activity  

 

Level of thinking 

skills 

Application 

 

Tasks 

1. Sucrase is the enzyme that catalyses the hydrolysis of sucrose. A student investigated the effect 

of substrate concentration on the activity of this enzyme using Benedict’s solution.  

The concentrations used and the student’s results are shown in table. 

 

concentration of sucrose / gdm
–3

 

 

time taken for green colour to appear / s 

 

5 278 

10 145 

15 95 

20 75 

50 47 

100 45 

 

(a) Use the axes below to sketch a graph to show the effect of substrate concentration on 

the rate of hydrolysis of sucrose by sucrase. 

 
 

(b) With reference to the student’s results, describe and explain the effect of increasing 

substrate concentration on the rate of hydrolysis of sucrose by sucrose    

_____________________________________________________________________________

_____________________________________________________________________________



_____________________________________________________________________________

_____________________________________________________________________________ 

 

Descriptor A learner 

˗ Makes use the axe oy  to sketch a graph 

˗ Makes use the axe ox to sketch a graph 

˗ Depicts the first statement for showing the effect of increasing 

substrate concentration 

˗ Depicts the second statement for showing the effect of increasing 

substrate concentration 

˗ Relates the first statement for explanation of the effect of increasing 

substrate concentration   

˗ Relates the second statement for explanation of the effect of 

increasing substrate concentration 

 

 

  



Unit 11.2C Breathing, excretion 

Learning objective 11.1.5.3 explain the dialysis mechanism. 

Assessment criteria  Outlines the dialysis mechanism 

Level of thinking skills Application 

 

Tasks 

 

1. The diagram shows the flow-of blood and dialysis fluid through a kidney machine 

 
Which substances have the lowest concentration at X and the highest concentration at 

Y? 

 

 lowest at X highest at Y 

A glucose salts 

B salts glucose 

C urea water 

D water urea 

 

 

 

Descriptor A learner 

˗ Describes dialysis mechanism 

˗ Determines the substances that have the lowest concentration at X  

˗ Determines the substances that have the highest concentration at Y 

 

 

  



Unit 11.3A Coordination and regulation 

Learning 

objective 

11.1.7.1 study the structure and functions of the spinal cord and brain 

 

Assessment 

criteria 
 Determines structure of CNS 

 Determines functions of brain and spinal cord 

Level of thinking 

skills 

Knowledge and comprehension 

 

Task 

1 The diagram shows a section through the brain. 

 
(a) Which regions control balance, breathing rate and memory? 

 

 balance breathing rate memory 

A W X Z 

B X Y Z 

C Y Z W 

D Z W Y 

(b) Explain spinal cord function 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

 

 

 

Descriptor A learner 

˗  Determines brain parts 

˗ Determines functions of brain parts 

˗ Explains spinal cord functions 

 

 

 

  



Unit 11.3B Cell cycle 

Learning 

objective 

11.2.2.7 describe how uncontrolled cell division can lead to the formation of 

tumors 

 

 

Assessment 

criteria 
 Explains how uncontrolled cell division can lead to the formation of 

tumors 

  

Level of thinking 

skills 

Application 

Tasks  

1. During cell cycle several check points take place. 

Why check points are important in cell cycle? 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

 

 

 

 

Descriptor A learner 

˗ Provides the first argument for importance of check points in cell cycle 

˗ Provides the second  argument for importance of check points in cell 

cycle 

˗ Describes results of check point errors 

 

 

  



Unit 11.3D Regularities of heredity 

Learning 

objective 

11.2.4 apply genetical models for solving problems associated with dihybrid 

and polyhybrid crossing 

 

Assessment 

criteria 
 Uses genetical models for solving problems associated with dihybrid 

and polyhybrid crossing 

 

Level of thinking 

skills 

Application 

 

Tasks  

1. A budgerigar Melopsittacus undulatus, is a small type of parrot that is native to Australia. 

A budgerigar can have blue, green, yellow or white feathers. 

Two genes, A/a and D/d, are involved in the inheritance of feather colour in budgerigars. 

 

A bird which has at least one dominant allele A but is homozygous for d has blue features 

A bird which has at least one dominant allele D but is homozygous for a has yellow 

feathers 

A bird with at least one dominant A allele and one dominant D allele has green feathers 

A bird that is homozygous for a and d has white feathers. 

 

Two green-feathered budgerigars, heterozygous at both gene loci, were crossed. 

(a) Define heterozygous 

_____________________________________________________________________________

_____________________________________________________________________________ 

(b)  Draw a genetic diagram of this cross to show the probability of producing offspring with 

yellow feathers. 

 

 

 

 

 

 

 

 

 

 

 

Descriptor A learner 

˗ Gives definition to  the term  heterozygous 

˗ Indicates parental genotypes   

˗ Indicates gametes 

˗ Indicates offspring genotypes 

˗ Indicates offspring phenotypes 

˗ Indicates the probability of producing offspring with yellow feathers 

 

  



Unit 11.4A Regularities and variabilities 

Learning 

objective 

11.2.4.12 describe the mechanism of the formation of chromosome and 

genetic mutations 

Assessment 

criteria 
 Describes mechanism of formation if chromosomes 

 Describes genetic mutations 

Level of thinking 

skills 

Application 

 

Tasks 

1. Mutation is an alteration in the genetic material. There are chromosome mutations and point 

mutations. 

(a) State two causes of chromosome mutation 

1 ___________________________________________________________  

2 ___________________________________________________________   

 

(b) Define any  two types of point mutations  

1 __________________________________________________________________________ 

____________________________________________________________________________ 

2___________________________________________________________________________ 

____________________________________________________________________________ 

 

(c) Sickle cell anemia is a genetic disease that affects hemoglobin, the oxygen transport 

molecule in the blood. 

Explain with references to this disease how a mutation in gene can lead to the formation of an 

altered polypeptide  

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

 

 

Descriptor A learner 

˗ Determines reasons of chromosome mutations 

˗ Defines point mutations 

˗ Explains gene mutation effect diseases 

 

 

  



Unit 11.4B Evolutionary development and the basis of breeding 

 

Learning 

objective 

11.2.6.3 explain the interaction between the hereditary variability and 

evolution 

 

Assessment 

criteria 
 Describes hereditary variability and evolution 

 

Level of thinking 

skills 

Application 

 

Tasks  

1. Mammoths are extinct mammals related to elephants. About three million years ago, the 

ancestors of mammoths migrated from Africa into Europe and Asia. There, about 1.7 million years 

ago, the steppe mammoth evolved and became adapted to the cooler conditions. Then, about 700 

000 years ago, as the climate changed and the Arctic became much colder, the woolly mammoth 

evolved. Woolly mammoths showed a number of obvious adaptations to reduce heat loss, including 

thick fur, small ears and small tails.  

 

(a) Explain how variation and natural selection may have brought about the evolution of the 

woolly mammoth from the steppe mammoth. 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

 

Descriptor A learner 

˗ Explains variation 

˗ Explains evolution 

˗ Compares animals living on different areas 

 

 

  



Unit 11.4D Microbiology and biotechnology 

Learning 

objective 

11.4.3.4 describe the device and operating principle of a fermenter  

 

Assessment 

criteria 
 Describe mechanism of fermenter 

 Describe parts of device 

 

Level of thinking 

skills 

Application 

 

Penicillin is an antibiotic produced by the fungus Penicillium chrysogenum. 

The figure below shows the process used to produce penicillin. 

 
 

Explain  

(a) Why there is a water jacket around the fermenter. 

______________________________________________________________________________

_____________________________________________________________________________ 

(b) Why acids or alkalis are added to the fermenter. 

______________________________________________________________________________

_____________________________________________________________________________ 

 

Descriptor A learner 

˗ Explains mechanism of fermenter 

˗ Explains the presence of a water jacket around fermenter 

˗ Explains reasons of adding of alkali and acids to fermenter  

 


