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FOREWORD 

The Form Two National Assessment (FTNA) is the formative assessment done after the 

first two years of secondary education. It shows the effectiveness of the education 

system in general and the education delivery system in particular. The responses given 

by students to assessment questions is the key indicator of what the education system 

was able or unable to offer to students in their two years of study. 

The students item response analysis report in Physics subject for the 2021 FTNA, has 

been prepared in order to give feedback to students, teachers, parents, policy makers 

and the public in general on how the students responded to the assessment questions. 

The analysis presented in this report will help various stakeholders to understand some 

of the reasons which led to the performance in Physics subject. It also points out some 

of the factors which made the students fail to score high marks in the assessment 

questions for the year 2021. Such factors include failure to identify the demands of the 

question, poor English Language proficiency, lack of drawing skills, lack of 

mathematical skills and inadequate knowledge of the topic assessed. The 

recommendations provided in this report will help educational administrators, school 

managers, teachers and students to identify appropriate methods to be followed in order 

to improve the students’ performance in the future assessments administered by the 

Council. 

The Council would like to thank all the examination officers and all others who 

participated in the preparation of this report. The Council is also grateful to staff 

members who were involved in processing the data used in this report. 

 

 

Dr. Charles E. Msonde 

EXECUTIVE SECRETARY
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1.0 INTRODUCTION 

This report presents an analysis of the performance of students who sat for the 

2021 Form Two National Assessment (FTNA), in Physics. The Physics 

assessment intended to measure the competences attained by the students as 

stipulated in the 2010 Physics syllabus for secondary schools.  This assessment 

was based on the revised Physics format that was issued in 2019. 

The assessment consisted of three (3) sections, namely A, B and C. Section A 

comprised of three (3) objective questions. The first question consisted of 

twenty (20) multiple choice items constructed from sixteen (16) topics and 

weighed 20 marks. The second question consisted of five (5) homogeneous 

matching items constructed from the topic of Magnetism and weighed 5 marks. 

The third question consisted of five (5) items of filling in the blanks derived 

from five (5) topics.  This question carried 5 marks. Section B had five (5) short 

answer questions, each carried 10 marks. Section C consisted of two (2) short 

answer questions, each carried 10 marks. 

The students who sat for Physics assessment in the 2021 FTNA were 600,229 

out of which 185,991 (31.03%) passed while 585,762 (68.97%) failed. In the 

year 2020, students who sat for this subject were 598,386 out of which 134,943 

(22.57%) passed while 463,443 (77.43%) failed. This indicates that students’ 

performance in Physics assessment for the year 2021 has increased by 8.46 

percent.  

Section 2.1 of this report analyses the performance of students in each of the 

questions. It begins by indicating the question demand and provides analysis of 

students’ performance. It further highlights misconceptions encountered by 

students while attempting the assessment and outlines reasons behind the 

students’ performance in a particular question. 

The performance is considered to be good, average and weak if student’s marks 

lay between 65-100, 30-64 and 0-29 being indicated by colours green, yellow 

and red respectively. Samples of students’ responses are inserted as extracts to 

represent good and weak cases. Moreover, graphs and charts have been used to 

summarize the students’ performance in a particular question. In the last part of 

the report, there is an Appendix I which shows the general performance of 

students in each of the topics and Appendix II which shows the comparison of 

the students’ performance grade-wise between FTNA 2020 and 2021.  
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2.0 THE ANALYSIS OF THE STUDENTS’ PERFOMANCE IN EACH 

QUESTION 

2.1 Section A: Objective Questions 

This section comprised of three (3) questions carrying a total of 30 marks. 

Question 1 consisted of 20 multiple choice items constructed from various 

topics and carried 20 marks; Question 2 consisted of five (5) matching- item 

questions from the topic of Magnetism and carried 5 marks. Question 3 

consisted of 5 filling in the blank items set from different topics. This question 

weighed 5 marks 

2.1.1 Question 1: Multiple Choice Items 

This question consisted of twenty (20) multiple choice items (i-xx) which were 

set from the following topics: Introduction to Physics; Measurement;, 

Archimedes Principle and the Law of Flotation; Structure and Properties of 

Matter; Force;  Pressure; Work, Energy and Power; Magnetism; Simple 

Machines; Light; Forces in Equilibrium; Temperature; Motion in a Straight 

Line; Pressure; Static Electricity and Current Electricity.  

Students were required to choose the correct answer among the four given 

alternatives (A to D) and write its letter against the item number in the box 

provided. Each of the items carried 1 mark.  

The question was attempted by 600,203 (100) students and their scores were as 

follows: 18.7 percent scored from 0 to 5.0 marks, 68.3 percent scored from 6.0 

to 12.0 marks while 13.0 percent scored from 13.0 to 20.0 marks. The general 

performance of students in this question was good as 81.3 percent scored from 

6.0 to 20 marks. Figure 1 summarizes the performance of the students in this 

question. 
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Figure 1: Percentage of students’ performance in question 1 

Item (i) was set from the topic of Introduction to Physics. Students were asked 

to identify the name given to people who study and work professionally in the 

field which relates to matter and energy. The given alternatives were A 

Scientists B Gastronomists C Physicists and D Geophysicists. The correct 

alternative was C Physicists. The item was correctly answered by most of the 

students showing that the concept of Introduction to Physics was well 

understood. However, a few students opted for other incorrect alternatives A, B, 

or D. For those who opted for alternative A, Scientists did not understand that, 

scientists are the ones who study or have expert knowledge on one or more of 

the natural or physical sciences and not only with matter and energy. 

Consequently, students who opted for an alternative B, Gastronomists did not 

recognize that, these are the people with refined tastes in food and wine and do 

not work professionally in the field that relates to matter and energy. Similarly, 

those who opted for distractor D, Geophysicists, failed to comprehend that, 

those are people who study physical aspects of the earth using a range of 

methods such as gravity, magnetic, electrical, and seismic. In general, students 

who failed to choose the correct answer had insufficient knowledge on terms 

used to identify professional experts, particularly those in the field related to 

matter and energy. 

Item (ii) was set from the topic of Measurement. Students were required to 

identify the experiment that showed the process of assigning numbers in 

measurement. The alternatives were A, Qualitative experiment B, Quantitative 
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experiment C, Scientific experiment and D, Physics experiment. The correct 

alternative was B, Quantitative experiment. Students who got the right answer 

were familiar with the types of experiments in measurement. However, some 

students missed the answer by confusing it with the response A, Qualitative 

experiment. This shows that they failed to distinguish between the two concepts; 

qualitative (measurement that involves only observations without assigning 

numbers) with quantitative (measurement which involves both observation and 

assigning numbers to observations). In fact, qualitative experiment in 

measurement focuses on collecting information that is not numerical. Students 

who opted for an alternative D, Physics experiment did not know that this refers 

to a category of disciplines and sub-disciplines in the field of physics that are 

concerned with the observation of physical phenomena and experiments. 

Likewise, students who selected an alternative C, Scientific Experiment failed to 

recall the concept that a scientific experiment is an organized and detailed series 

of steps to validate or reject a hypothesis.  

Item (iii) was set from the topic of Archimedes’ Principle and Law of Flotation. 

From the given alternatives, students were required to give the implication of 

the statement which justifies that when a body floats, its apparent weight is 

zero. The alternatives were: A, The weight of a floating body is less than the 

upthrust acting on it; B, The weight of a floating body is less than the weight of 

the fluid displaced; C. The weight of a floating body is equal to the weight of the 

fluid displaced; D, The weight of a floating body is greater than the upthrust 

acting on it. The correct alternative was C, The weight of a floating body is 

equal to the weight of the fluid displaced. This item was missed by majority of 

students as it needed one to have sufficient knowledge on the concept of 

flotation. Students were supposed to know that the major condition for a body to 

float on a fluid is when the buoyant force equals to the weight of the body and 

that its density is less than the density of fluid. Students were also supposed to 

know that a floating object displaces its own weight in the fluid which it floats. 

Therefore, students who lacked these concepts ended up choosing incorrect 

alternative A, B, or D. 

Item (iv) was set from the topic of Structure and Properties of Matter. Students 

were required to choose an alternative that give a reason as to why particles in a 

solid state are closely packed. The alternatives were: A, Because they have weak 

force of attraction B, Because they have very weak force of attraction C, 

Because they have moderate force of attraction and D, Because they have very 

strong force of attraction. The correct answer was D, Because they have very 

strong force of attraction. Students who chose the correct alternative D 

understood properly the structure and arrangement of particles in solid, liquid, 
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and gaseous states. For example, in a solid, the particles (ions, atoms or 

molecules) are closely packed together because the forces of attraction between 

particles are strong so that the particles cannot move freely but can only vibrate. 

As a result of this, a solid has a stable structure, definite shape and definite 

volume. On the contrary, a gas has particles that are held by very weak force of 

attraction. Due to these gas particles are far apart as compared to particles in a 

solid or liquid. However, the particles in a gas are constantly moving. 

Item (v) was set from the topic of Structure and Properties of Matter. Students 

were required to choose an option that explains why beans seem to swell up 

when soaked in water for an overnight. The alternatives were: A, Due to 

diffusion action B, Due to capillary action C, Due to adhesive force and D, Due 

to osmosis process. The correct alternative was D “Due to osmosis process”.  

Majority of students confused between options A, Due to diffusion action and 

D, Due to osmosis process, as both concepts involve movements of particles. 

Students were supposed to know the difference between osmosis and diffusion 

to get the right answer. Students were supposed to know that when beans are 

soaked in water, they absorb it due to osmosis and soften. Thus they take short 

time to get cooked. On the contrary, diffusion in physics is the movement of 

particles from an area of their high concentration to an area of low 

concentration being driven by thermal energy. So, this action cannot result into 

swelling of beans when soaked in water even for overnight. 

Item (vi) was set from the topic of Work, Energy and Power. Students were 

required to choose the correct statement which explained the term power. The 

alternatives were: A. Rate of doing work measured in Watts; B. Rate of doing 

work measured in watts per second; C. The product of energy and time 

measured in joules-seconds; D. Energy divide by time measured in joules. The 

correct alternative was A, Rate of doing work measured in Watts. Most of the 

students chose the correct alternative indicating that they had enough 

knowledge in the topic of Work, Energy and Power particularly, the subtopic of 

Power. The international system of units provided in each statement would also 

be a guide to students with sufficient knowledge of the SI units of power.  

Item (vii) was set from the topic of Magnetism. Students were required to 

choose the material which was the earliest natural magnet to be discovered. The 

alternatives were: A, A bar magnet; B, Marble stone; C, Lodestone; and D, An 

electromagnet. The correct alternative was C, Lodestone. Students who chose 

the correct answer showed greater understanding of the concept of natural 

magnets. These students were able to understand that a natural magnet is a 

magnet that occurs naturally in nature. All natural magnets are permanent 

magnets, meaning that they will never lose their magnetic power. The strongest 
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natural magnet material is lodestone which is also called magnetite and was the 

earliest natural magnet to be discovered. Other minerals which are natural 

magnets are pyrrotite, ferrite and columbite. However, a bar magnet expressed 

in an alternative A, is a permanent magnet whereas an electromagnet shown in 

an alternative D, is a temporary magnet. An electromagnet is formed when an 

electric current is passed through wires wound around soft metal core. A marble 

stone given in an alternative B, is a rock composed of calcium-magnesium 

carbonate that has been recrystallized under the influence of heat, pressure, and 

aqueous solutions. Thus, all these are not natural magnets.  

Item (viii) was set from the topic of Simple Machines. Students were required to 

differentiate a single movable pulley from a single fixed pulley. The alternatives 

were: A, In single movable pulley, load is double the effort; B, In single fixed 

pulley, load is double the effort; C, In single movable pulley, effort is the same 

as load. D, In single fixed pulley, effort is double the load. The correct 

alternative was A, In single movable pulley, load is double the effort. Students 

needed to have appropriate knowledge on the concept of pulleys in order to able 

to choose the correct answer. Some students were attracted by distractor C, In 

single movable pulley, effort is the same as load which is the characteristic of 

single fixed pulley. A few students selected distractors B and D and lost some 

marks. 

 Item (ix) was set from the topic of Temperature. The question required the 

students to identify the quantity that describes the temperature at which pure ice 

melts at standard atmospheric pressure. The alternatives were: A, Vapour 

pressure; B, Ice point; C. Latent heat of fusion; D. Melting point. The correct 

response was D, Melting point. Most of the students who chose the correct 

answer had adequate knowledge on the concept of temperature. Some of them 

incorrectly chose option B, Ice point. These students did not recognize that ice 

point is the freezing point of water ( 0° Celsius or 273.15 kelvins) at standard 

atmospheric pressure contrary to the requirement of the question. Others 

selected incorrectly options A and C. Those who selected an alternative A, 

Vapour pressure, were supposed to recall that vapour pressure is a measure of 

tendency of a material to change into the gaseous or vapour state, and it 

increases with temperature. Thus, it does not describe the temperature at which 

pure ice melts. Similarly, those who opted for an alternative C, Latent heat of 

fusion did not understand that it refers to the enthalpy change of any amount of 

a substance when melts. 

Item (x) was set from the topic of Work, Energy and Power. Students were 

required to give a supportive argument that potential and kinetic energies are 

similar. The alternatives were: A, Both produce heat; B, Both are forms of 
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mechanical energy; C, One is the substitute of the other; and D, Both are forms 

of electrical energy. The correct answer was B, Both are forms of mechanical 

energy. Majority of students managed to get the correct answer. This implies 

that they had satisfactory knowledge about forms of mechanical energy. 

However, some students chose distractors. These students seemed to have 

insufficient knowledge on different forms of energy. 

Item (xi) was set from the topic of Forces in Equilibrium. Students were asked 

as follows: Why do the racing cars designed in such a way that their centers of 

gravities are lowered? A, To increase the centre of gravity; B, To decrease the 

stability; C, To lower the stability; and D, To increase the stability. The correct 

answer was D, To increase the stability. Most of the students answered this item 

incorrectly. Because they failed to understand the term “center of gravity”, 

which is a point where the whole weight of a body acts. Proper understanding of 

this item could have helped them to think appropriately as to why racing cars 

have their centres of gravity lowered? Students were supposed to know that; the 

lower the centres of gravity, the more stable the object. Racing cars have 

therefore, low centres of gravity so as to corner rapidly without turning over. 

Moreover, increasing the area of the base will also increase the stability of that 

object. Hence, other alternatives A, B and C were incorrect answers. 

Item (xii) was set from the topic of Motion in a Straight Line. Students were 

required to identify the option that describes the observation which occurs when 

the body moves with a constant speed. The alternatives were: A, Its 

acceleration is zero; B, Its acceleration increases; C, Its acceleration 

decreases; D, Its deceleration increases. The correct option was A, Its 

acceleration is zero. Most of the students performed well on this item. Students 

who failed to answer correctly did not understand the fact that when a body 

moves with a constant speed its initial and final speed are the same and will 

have acceleration = 0. Likewise, those who incorrectly opted for alternatives B, 

C and D, lacked this concept. 

Item (xiii) was set from the topic of Simple Machines. Students were required to 

identify the class of levers in which wheel barrows, nut-crackers and bottle 

openers belong to. The alternatives were: A, Third class; B, Second class; C, 

First class; and D, Fourth Class. The correct option was B, Second class. The 

right scorers had sufficient knowledge on the concept of levers, their classes as 

well as their examples. Some students were attracted to distractors A, C, and D. 

This showed that they had inadequate knowledge on the concept of Simple 

machines especially, that of levers. In order to be able to choose the correct 

alternative, students were supposed to understand that the location of the effort, 

load and fulcrum determines the type of lever and the amount of mechanical 
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advantage the machine has. For example, wheel barrows, nut-crackers and 

bottle openers have the load positioned between the fulcrum (pivot) and the 

effort. This characterizes the second class of levers. If the fulcrum is placed 

between the load and effort, it describes the first class of lever (alternative C). 

On the other hand, if the effort is located between the fulcrum and the load, the 

type of lever is third class lever, alternative A. Conversely, there is no fourth 

class lever. Thus alternatives A, C and D were not the correct description of 

wheel barrows, nut-crackers, and bottle openers. 

Item (xiv) was set from the topic of Light. Students were given options that 

describe image formed in the plane mirror and required to identify one option 

that was the most correct. The alternatives were: A, Same size as object, virtual 

and upright; B, Larger, real, and upside down; C, Smaller, virtual and upright; 

and D, Larger, virtual and upright. The correct answer was A, Same size as 

object, virtual and upright. Majority of students were able choose the correct 

alternative. Those who opted for incorrect alternatives B, C, and D, had 

inadequate knowledge about the characteristics of images formed on a plane 

mirror. In general, images formed by plane mirrors are virtual, upright, left-right 

reversed, and the same distance from the mirror as the object's distance as well 

as of the same size as the object. 

Item (xv) was set from the topic of Work, Energy and Power about the concept 

of energy on moving bodies where students were supposed to choose the 

parameter(s) that affect the magnitude of the energy of a moving body. The 

alternatives were: A, The speed of moving body; B, The mass of moving body; 

C, The speed and mass of the moving body; D, The force of gravity. The correct 

option was C, The speed and mass of the moving body. Majority of students got 

the correct answer while some other students chose distractor A, The speed of 

the moving body. This might be due to the misconception that mass is a constant 

parameter when compared to the weight of the body. In this case, they regarded 

velocity (speed) as the only parameter that varies. Students were supposed to 

know that energy of a moving body (kinetic energy) depends on two factors, 

mass and speed of the body. 

Item (xvi) was set from the topic of Structure and Properties of Matter. From 

the given alternatives students were required to identify incorrect statement 

about the properties of matter. Students were given the following alternatives: 

A,  A drop of water on clean glass spreads over the surface of glass; B, Water 

wets glass but mercury does not; C, A pond skater is capable of walking on the 

surface of water; D, Water, falls inside the tube but mercury rises when poured 

in the same tube. The correct alternative was D, Water, falls inside the tube but 

mercury rises when poured in the same tube. Students who managed to identify 
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the incorrect statement had enough knowledge on the concept of properties of 

matter. Thus, they were conversant with all alternatives. For example, 

alternatives A and B can be explained by the statement that forces of attraction 

between a liquid and a solid surface are called adhesive forces. Water wets glass 

and spreads out on it because the adhesive forces between the liquid and the 

glass are stronger than the cohesive forces within water. On the contrary, 

mercury does not wet the glass because the cohesive forces within the drops are 

stronger than the adhesive forces between the drops and the glass. Thus this is 

because liquid mercury is confined in a tube; its surface (meniscus) will   have a 

convex shape because the cohesive forces in the liquid mercury tend to draw it 

into a drop. Alternative C is also a true statement in the sense that when a pond 

skater touches the surface of water it will be able to walk on it due to the effect 

of surface tension as the liquid surface behaves as an elastic membrane (skin). 

However, alternative D, Water, falls inside the tube but mercury rises when 

poured in the same tube, though explains the concept of structure and properties 

of matter, it in incorrect statement. This is due to the fact that water does not fall 

inside the tube but rises due to capillary action. Similarly, mercury does not rise 

when poured in the same tube but falls below it. This is because the tube 

containing mercury would exhibit negative capillary rise. The fluid would be 

drawn away from the walls of the tube, causing the fluid to sink slightly.  

Item (xvii) was set from the topic of Measurement. Students were supposed to 

choose an alternative which was the correct reason as to why the weight of a 

body appears greater at the poles than at the equator. The alternatives were as 

follows: A, Because the earth is not perfectly spherical; B, Because weight is 

not constant; C, Because weight is measured by spring balance; D, Because 

gravity is greater at the poles. The correct answer was D, Because gravity is 

greater at the poles. Students who chose the correct answer are believed to have 

enough knowledge on the concept of weight. These students realized that the 

weight of a body is greater at the poles than at the equator because the polar 

radius of the Earth is slightly less than the equatorial radius; hence, gravity 

(acceleration due to gravity) becomes greater at the poles. Students who chose 

incorrect option B, Because weight is not constant seemed to have based on the 

fact that weight varies from one place to another but mass remains constant 

everywhere on the earth. Other students chose distractors A, and C, Because the 

earth is not perfectly spherical and because weight is measured by spring 

balance respectively.  

Item (xviii) was set from the topic of Pressure. Students were asked to identify 

a set of devices which work by the help of atmospheric pressure. The 

alternatives given were as follows: A, Flushing tanks and Hydraulic press; B, 
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Lift pumps and Hydrometers; C, Bicycle pumps and Syringes; and D, 

Lactometers and Thermometers. The correct alternative was C, Bicycle pumps 

and Syringes. Students who chose the correct alternative understood the devices 

which work under atmospheric pressure. Most of the students who failed to 

score this item had poor knowledge about the devices which work by the help of 

atmospheric pressure. For example, those who selected an alternative A, 

Flushing tanks and Hydraulic press; did not understand that hydraulic press 

does not work by the help of atmospheric pressure but work on the principle of 

Pascal’s law. Consequently, those who opted for an alternative B, Lift pumps 

and Hydrometers; did not know that hydrometers are instruments used for 

measuring densities of different liquids and do not depend on atmospheric 

pressure. Students who chose an alternative D, Lactometers and Thermometers, 

did not realize that lactometers are used to check the purity of milk by 

measuring its density and thermometers are used to measure temperature. Thus, 

these devices do not work by the help of atmospheric pressure. 

Item (xix) was set from the topic of Static Electricity. Students were required to 

choose the correct function of a capacitor in electronic devices among the 

following given alternatives. A, Detect charges on materials; B, Produce 

electrostatic charges through induction; C, Store electric charges; and D, 

Produce electrostatic charges through rubbing. The correct alternative was C, 

store electric charges. Majority of students managed to choose the correct 

answer. This was attributed to adequate knowledge on the concept of capacitors 

and their functions. Some students chose distractor A, Detect charges on 

materials showing they did not understand that the detection of charges on 

materials is done by an electroscope and not a capacitor. Those who chose 

distractor B, Produce electrostatic charges through induction, had little 

knowledge on the instrument used to produce electrostatic charges through 

induction. The students who chose distractor D, Produce electrostatic charges 

through rubbing were supposed to recognize that electrostatic charges are 

produced by an instrument called electrophorus but not a capacitor.  

Item (xx) was set from the concept of Current Electricity. Students were 

required to choose the letter of the alternative which shows the value of a 

resistance developed when a current of 4.0A flows and potential difference of 

48 V is applied in the circuit. The alternatives given were as follows: A, 12 V; 

B, 12 Ω; C, 12 A; and D, 24 Ω. The correct answer was B, 12Ω. Students who 

managed to get the correct answer had acquired competences on the topic of 

Current Electricity. Thus, they understood Ohm’s law and manipulated it to 

arrive to the correct value of resistance as follows: V = I R or 
V

R=
I
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Therefore, 
48

R= 12 Ω
4.0

 . However, some students chose the incorrect 

answers. This might be due to insufficient knowledge on the application of 

Ohm’s law which relates resistance, current and potential difference as well as 

inappropriate computation skills. Hence, they got incorrect value of resistance 

offered in the circuit. 

2.1.2 Question 2: Matching Items  

This question was constructed from the topic of Magnetism. Students were 

asked to match the descriptions of the magnetic terms in List A with the correct 

magnetic terms in List B. The question was as follows: 

 

A total of 599,884 (99.9%) students attempted the question and their scores 

were as follows: 193,963 (32.3%) students scored from 0 to 1.0 mark, 202,032 

(33.7%) scored from 2.0 to 3.0 marks and 203,889 (34.0%) scored from 4 to 5 

marks. These scores indicate that students’ performance was good as 405,921 

(67.7%) scored from 2 to 5 marks out of 5 marks allocated to this question. 

Figure 2 summarizes the students’ performance in this question. 
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Figure 2: Students’ performance in Question 2 

In item (i), students were required to provide a suitable response that matched 

correctly with the phrase “Keep a magnet away from the source of heat”. The 

correct response was C, storage of magnet. The item was well performed by 

some of the students, showing that they had good knowledge on how magnet 

can be stored. These students understood that keeping a magnet away from the 

source of heat is one of a safe ways of storing a magnet because when it is 

subjected to any source of heat, the magnet losses its magnetism and becomes 

demagnetized. On the other hand, some students chose response D, Storage of 

point charge; this was because of the term “storage” that attracted them.  

Item (ii) required students to identify the substance that matches correctly with 

the statement “The substance which cannot be magnetized or attracted by a 

magnet”. The correct response was G, Non-magnetic materials. Most of the 

students matched it correctly, except a few of them who chose incorrect 

responses. Students who chose wrong answers might have misconception that 

resulted from failure to differentiate between magnetic and non-magnetic 

materials. The students were ought to know that materials such as iron, cobalt, 

nickel which are attracted by magnets are the magnetic materials or substances 

but those which are not attracted by magnets such as glass, plastics, stones are 

the non-magnetic materials or substances. 

Item (iii) required the students to match precisely the magnetic term “The point 

in which magnetic field is zero.” The correct response was E, Neutral point. The 

item was correctly matched by most students showing that they had satisfactory 

knowledge of how to plot the magnetic field lines of two or more magnets of 

like poles to form a neutral point. Students who failed to match this premise 

with a correct response had insufficient knowledge about the concept of 

magnetism. 
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Item (iv) required the students to find a suitable response which matched 

correctly with the statement “The region around magnet which can attract 

magnetic materials”. The correct response was A, Magnetic field. Some 

students matched it correctly and this showed their understanding on the 

magnetic fields and its effects on an object. However, majority of students 

failed to match correctly this premise with its correct response since they were 

not familiar with the effects of magnetic field on an object.  

In item (v), students were required to accurately match the term “The 

arrangement of magnetic dipoles in groups”. The correct response was F, 

Magnetic domain. The item was correctly matched by most of students, 

suggesting that they knew the concept of magnetic domains. However, some 

students matched it incorrectly. This was attributed by poor knowledge 

pertaining to the topic of Magnetism. Students who failed in this item did not 

understand that a magnetic domain is a region in which magnetic fields of 

atoms are grouped and aligned together. 

Extract 2.1 shows a sample of responses from a student who matched all items 

of the question correctly. 

 
Extract 2.1: A sample of correct responses in Question 2 

Extract 2.2 shows a sample of responses from a student who matched 

incorrectly all items of the question. 

 

Extract 2.2: A sample of incorrect responses in Question 2 

Extract 2.2 shows a sample of the answers from one of the student who matched 

the premises with incorrect responses.  

2.1.3 Question 3: Fill in the Blanks Items  

The fill in the blanks questions had five items constructed from various topics. 

Students were required to complete the given statements by writing the correct 
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answer in the space provided. Each of the items weighed one (1) mark making a 

total of five (5) marks.  

The question was attempted by 592,439 (98.7%) students out of which 444,320 

(75.0%) scored from 0 to 1 mark, 108,848 (18.4%) scored from 2.0 to 3.0 marks 

and 39,271 (6.6%) scored from 4.0 to 5.0 marks. Statistical data indicates that 

the general performance of students in this question was weak, since 444,320 

(75.0%) students scored from 0 to 1.0 mark. Figure 3 shows the graphical 

representation of the analyzed data.   

 

Figure 3: Students’ performance in Question 3 

 

In tem (i),which was set from the topic of Measurement, students were required 

to give the general name for the quantities like length, mass, amount of current 

and time in Physics. The correct answer was Basic/Fundamental physical 

quantities. Majority of students responded correctly showing that the concept of 

measurement specifically, physical quantities, were clear to most of them. 

However, some students confused the concept of fundamental quantities and 

derived quantities hence supplied incorrect responses. These students were 

supposed to understand that physical quantities are characteristic or property of 

an object that can be measured or calculated from other measurements. 

Likewise, they were supposed to know two types of physical quantities and 

their examples. For example, quantities like mass, length, time, amount of the 

substance, luminous intensity, electric current and temperature are known as 

fundamental/basic physical quantities whereas quantities such as force, velocity, 

power, and acceleration are categorized as derived physical quantities. 

Item (ii) was set from the concept of Simple Machines. Students were required 

to determine the velocity ratio of a block and tackle pulley system which 
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contained 3 fixed and 2 movable pulleys. The correct answer was Five (5). 

Students who were able to calculate the velocity ratio had knowledge on the 

concept of simple machines specifically, block and tackle pulley system. 

Students who missed this item failed to understand that velocity ratio in the 

pulley system is equal to the number of pulleys in that system. It was also noted 

that some students multiplied, subtracted and divided the number 3 by 2 in the 

item to show that they had poor knowledge in the concept pertaining to pulley 

system. 

Item (iii) was set from the topic of Newton’s laws of Motion. Students were 

asked to find the acceleration of a body if a force of 12 N acts on a body of 

mass 1.2 kg. The correct answer was 10 ms
-2

 or 10 N/kg. Students who gave 

correct answer indicated that they had good mathematical skills on manipulating 

the formula “F = ma” (Newton’s Second Laws of Motion) in determining the 

acceleration of a body. However, majority of students failed to manipulate the 

formula hence, filled the blanks with incorrect values of quantities. Yet others 

skipped this item signifying incompetence in mathematical manipulation skills 

and lack of sufficient knowledge on the Newton’s second laws of motion.  

Item (iv) was set from the topic of Static Electricity. Students were required to 

give the name of the instrument used to detect and identify the presence of 

electric charges on an object. The correct answer was Gold leaf electroscope. A 

few students were able to fill the blank correctly. Majority of students failed to 

give the name of the instrument used to detect the presence of charges on an 

object. Thus, they gave different wrong answers like Galvanometer, Tester, 

Thermometer and Capacitor. This depicts that they lacked knowledge and skills 

on useful measuring instruments and their uses in static electricity. 

Item (v) was set from the topic of Structure and Properties of Matter where 

students had to identify the process by which oxygen enters into the blood 

stream during respiration. The correct answer was Diffusion. A few students 

managed to fill the blank with the correct response. Majority of students who 

gave incorrect response confused osmotic process with diffusion. This might 

have been contributed by the fact that both processes involve movement of 

molecules/particles. Nevertheless, other students used biological terms to fill the 

blank. These students wrote terms like aorta, blood circulation, aerobic 

respiration and haemoglobin contrary to the requirements of the question. So, 

students were supposed to understand that osmosis refers to movement of 

molecules/particles from a region of low concentration to a region of high 

concentration through selectively permeable membrane whilst diffusion refers 

to movement of molecules/particles from a region of high concentration to a 
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region of low concentration. Extract 3.1 is a sample of a correct response from 

one of the students in this question.  

 

Extract 3.1: A sample of good responses in Question 3 

Extract 3.2 shows a sample of students’ weak response on Question 3. 

 

Extract 3.2: A sample of incorrect responses in Question 3 

2.2 Section B: Short Answer Questions 

This section comprised of five (5) short answer questions in which students 

were required to give brief explanations, calculate, draw diagrams or 

differentiate between terms. The questions were set from five different topics 

namely, Work, Energy, and Power; Newton’s Laws of Motion; Simple 

Machines; Forces in Equilibrium and Pressure. Each of the questions in this 

section weighed 10 marks.  

2.2.1 Question 4: Work, Energy and Power 

In this question, students were required to; (a) Explain briefly the terms (i) 

Joule, (ii) Energy, and (iii) Watt; (b) State the principle of conservation of 
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energy and; (c) Calculate the kinetic energy of a bus of 10,000 kg travelling 

from Musoma to Mwanza with a speed of 25 m/s. 

The question was attempted by 597,4 (99.6%) students out of which 318,865 

(53.4%) scored from 0 to 2.5 marks, 201,598 (33.7%) scored from 3.0 to 6.0 

marks and 77,083 (12.9%) scored from 6.5 to 10 marks. This data shows that 

the performance of students in this question was average since 278,681 (46.6%) 

of students who attempted this question scored from 3.0 to 10 marks. Figure 4 

summarizes the performance of students in this question. 

 
Figure 4: Students’ performance in Question 4 

Students who scored high marks in this question had knowledge and understood 

different terms used in the topic of Work, Energy, and Power. They were able to 

clearly explain the terms: Joule, Energy and Watt. They were also able to state 

correctly the principle of conservation of energy. Moreover, some of these 

students managed to use correctly the formula for calculating kinetic energy of 

the bus whose mass was 10,000 kg travelling with a speed of 25 m/s. Extract 4.1 

is a sample of correct responses from one of the students in Question 4. 
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Extract 4.1: A sample of correct responses in Question 4 

 In extract 4.1, the student managed to answer correctly all parts of the question. 

On the other hand, some students faced challenges in answering this question. 

They explained incorrectly the terms in part (a) (i) Joule, (ii) Energy and (iii) 

Watt. For example in attempting part (a) (iii), one of the students wrote: “the 

movement of particles in random motion is called watt”. This response suggests 

that the student did not understand that Watt is a unit of power in the 

International System of Units (SI) equal to one joule of work performed per 

second. The statement he/she wrote belongs to a topic of Structure and 

Properties of Matter, Brownian motion in particular and not Work, Energy and 

Power. In part (b), some students failed to state the principle of conservation of 

energy. For instance, one of the students wrote the principle of conservation of 

energy as “the ability to perform work for using conservation of energy and for 

give you a power of doing work”.  
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This response revealed that some students had insufficient knowledge on 

transformation and conservation of energy. Students were supposed to 

understand that energy may change in form or transferred from one form to 

another but the total amount of energy remains constant. Thus, they would have 

stated the principle of conservation of energy as Energy is neither created nor 

destroyed but it can be changed from one form to another. 

In part (c) of the question, some of the students failed to establish the 

relationship between mass and velocity hence, obtained an incorrect formula to 

be used for calculating the kinetic energy of the bus. Some students wrote: 

“Kinetic energy = 
Mass 10,000( )

Velocity 25( / )

kg

m s
  = 400 (kgsm

-1
)” which had no 

logical meaning in Physics. Other students used a correct formula but failed to 

extract the data given in a question to perform the required calculations. Some 

students skipped this part of the question. For students to be able to compute the 

kinetic energy of the bus, they were supposed to recall the formula, 

 and substitute the data in it to obtain the correct value of kinetic 

energy in joules. Extract 4.2 shows a sample work of the student who scored 

low marks in this question. 

 

Extract 4.2: A sample of incorrect responses in Question 4 

In extract 4.2, a student explained wrongly all the terms in part (a). He/she 

stated wrongly, the principle of conservation of energy in part (b). In part (c), 

the student used inappropriate formula to compute the kinetic energy of the bus. 
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2.2.2 Question 5: Newton’s Laws of Motion 

This question comprised of three parts, namely (a), (b) and (c). In part (a) 

students were required to apply Newton’s first law of motion to explain why an 

object which is pulled along the ground with constant velocity is said to have 

zero net force but the force exerted on it is not zero. In part (b), students were 

required to state the principle of conservation of linear momentum. Part (c) of 

the question required students to calculate the average force applied when a ball 

of mass 0.15 kg increases its speed from 20 m/s to 80 m/s in 0.5 seconds. 

This question was attempted by 584, 063 (97.3%) students. The analysis of data 

indicates that 537,194 (92.0%) scored from 0 to 2.5 marks, 45,216 (7.7%) 

scored from 3.0 to 6.0 marks, and 1,653 (0.3%) scored from 6.5 to 10 marks. 

The overall performance of students in this question was weak since only 8.0 

percent scored from 3.0 to 10 marks. Figure 5 represents graphical 

representation of the performance of students. 

 

Figure 5: Students’ performance in Question 5 

Most of the students who performed poorly in this question failed to apply the 

Newton’s first law of motion to explain why an object pulled along the ground 

with constant velocity has zero net force but the force exerted on it is not zero. 

With reference to Newton’s first law of motion, students were supposed to 

know that if an object experiences no net force; its velocity will remain 

constant. The object is either at rest or it moves in a straight line and velocity is 

zero. In part (b), some of them failed to recall the principle of conservation of 

linear momentum and wrote irrelevant statements. For example, one of the 

students wrote: “it states that the body in motion will continue to be in its state 
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of motion and its direction unless applied an external force”. In fact, this is 

Newton’s first law of motion but not the principle of conservation of linear 

momentum. Another student who showed an absolute poor knowledge on the 

principle of conservation of linear momentum wrote that: “is the tendency of 

moving of atoms and molecules from one cell to another cell to separate 

energy”. Students were supposed to realize that when two or more bodies act 

upon each other, their total momentum before collision is equal to their total 

momentum after collision provided that no external force acts on the system, 

hence, the principle of conservation of linear momentum. In part (c) of the 

question, majority of students applied incorrect formula and lacked 

mathematical skills in calculating the average force. Most of the students failed 

to apply the Newton’s second law of motion to calculate the average force that 

was asked. In order to get the correct answer in this question, students were 

required to deduce the relationship between force, mass and acceleration as 

follows: 

Force = Mass × Acceleration = m a  

 
v-u

But a = 
t

 
 
 

 

v-u 80 20
F = m 0.15

t 0.5

   
    

   
 

F = 18 N.  

Extract 5.1 shows a sample of incorrect responses from one of the students in 

part (c) of Question 5. 

 
Extract 5.1: A sample of incorrect responses in Question 5 
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In extract 5.1, a student applied an incorrect formula F = M × S × T to calculate 

the average force instead of 
v-u

F = m 
t

 
 
 

. 

Students who performed well in this question showed good understanding on 

the topic of Newton’s Laws of Motion. These students were able to apply the 

Newton’s first law of motion to explain the concept of zero net force of an 

object pulled along the ground with constant velocity that was asked in part (a). 

Moreover, they were able to state the principle of conservation of linear 

momentum in part (b) and applied correct formula to calculate the average force 

in part (c). Extract 5.2 is a sample of student’s correct responses in Question 5. 

 

Extract 5.2: A sample of correct responses in Question 5 

In extract 5.2, a student applied correctly the Newton’s first law of motion to 

answer part (a). Similarly, he/she stated the principle of conservation of linear 

momentum as required. Finally, the student applied both Newton’s second law 
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of motion and the principle of conservation of linear momentum to calculate the 

average force that was applied. 

2.2.3 Question 6: Simple Machines 

This question was set from the topic of Simple Machines and had two parts 

namely (a) and (b). In part (a), students were required to give two reasons on 

why the efficiency of a pulley system is always less than 100%. In part (b), 

students were required to draw diagrams of lever system showing (i) First class 

lever (ii) Second class lever, and (iii) Third class lever. 

This question was attempted by 595, 374 (99.2%) students out of which 

409,614 (68.8%) scored from 0 to 2.5 marks, 116,296 (19.5%) scored from 3.0 

to 6.0 marks and 69.464 (11.7%) scored from 6.5 to 10 marks. The performance 

of students in this question was average since 31.2 percent of the students who 

attempted this question scored from 3.0 to 10 marks. Figure 6 shows a summary 

of students’ performance in this question. 

 

Figure 6: Students’ performance in Question 6 

Students who scored high marks in this question demonstrated competence in 

the concept of simple machines by giving reasons on why efficiency of a pulley 

system is always less than 100%. For example, one of the students answered 

part (a) of the question by writing: (i) “Because some energy is used to lift the 

pulley and the bottom loads also to lift ropes” and in (a) (ii) “Because some 

energy is wasted as friction”. This student had enough knowledge pertaining to 

the conceptual facts of simple machines especially, the pulley systems. Despite 

the fact that, many students had challenges on drawing, some of them managed 

to draw well-labelled and neat diagrams of lever system to show the first, 
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second and third class levers. Extract 6.1 shows a sample of good reasons from 

one of the students who performed well in this question. 

 

Extract 6.1: A sample of correct responses in Question 6 

 Extract 6.1 shows a student who answered correctly all parts of the question. 
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On the other hand, some of the students who attempted this question scored low 

marks and some scored zero. This showed that they lacked sufficient knowledge 

on the concept of simple machines. To explain why efficiency of a pulley 

system is always less than 100% required a student to be well equipped with 

enough knowledge. These students were supposed to know that the presence of 

friction between machine parts converts some energy into heat. As a result of 

this the efficiency of a machine, as well as external energy (effort) needed to lift 

up the block along with the load will be lowered. In general, students were 

supposed to understand that; a machine cannot be 100 percent efficient because 

output of a machine is always less than input. A certain amount of work on a 

machine is lost to overcome friction and to lift some moving parts of the 

machine. Part (b) of the question required knowledge and drawing skills for a 

student to be able to attempt it. Students were supposed to recognize that the 

first, second and third classes of levers depend on the exchange of positions 

between the load, effort and fulcrum. Extract 6.2 shows a sample of students’ 

incorrect response in question 6. 
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Extract 6.2: A sample of incorrect responses in Question 6 

2.2.4 Question 7: Forces in Equilibrium 

The question consisted of three parts namely (a), (b), and (c). Part (a) of the 

question required students to differentiate dynamic from static equilibrium. In 

part (b), students were required to explain why mechanics prefer to use a 

spanner of longer stem than that of shorter stem to tighten or loosen a nut on a 

bolt: In part (c), students were required to calculate the perpendicular distance 

between the point and the line of action of the force; given the moment of a 

force about a point as 12,000 Nm, and the magnitude of the force as 6000 N. 
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This question was attempted by 581,062 (96.8%) students out of which 549,249 

(94.5%) scored from 0 to 2.5 marks, 26,112 (4.5%) scored from 3.0 to 6.0 

marks, and 5,701 (1.0%) scored from 6.5 to 10 marks. The general performance 

of students in this question was weak since 94.5 percent of students who 

attempted this question scored from 0 to 2.5 marks. Figure 7 summarizes the 

performance of students in this question.  

 

Figure 7: The percentage of students’ performance in Question 7 

Statistical data indicates that this question was the weakest performed question 

by students in the 2021 Physics assessment.  Majority of students (94.5%) 

scored low marks in this question. In part (a) of the question which demanded 

students to differentiate static from dynamic equilibrium, some students failed 

this part as they confused the concept with the conditions for a body to be at 

equilibrium (sum of upward forces is equal to sum of downward forces and sum 

of clockwise moments is equal to the sum of anticlockwise moments). Yet others 

wrote types of equilibrium (stable, unstable and neutral) instead of 

differentiating the given terms. Students were supposed to know that static 

equilibrium is the state of balance when a body is at rest while dynamic 

equilibrium is the state of balance when a body is moving at constant velocity. 

In part (b), some students provided wrong answers in explaining the use of 

longer stem and shorter stem spanner on tightening or loosening a nut on a bolt. 

For instances, one of the students wrote; “because increase in momentum, 

hence makes them easier to tighten or loosen a nut or bolt. Momentum 

increases because they increase distance of the spanner”. The student involved 

the concept of momentum which in real situation is found in the topic of 



28 
 

Newton’s Laws of Motion but not in Forces in Equilibrium. On the other hand, 

one of the students employed the concept of pressure incorrectly by writing: 

“because longer spanner has large surface area and uses small effort on 

tightening or loosening of a nut or bolt”. These incorrect responses from 

students suggest that they had mixed concepts from irrelevant areas of study 

contrary to the requirement of the question. These students were supposed to 

know that, the longer stem spanner increases the moment of force and hence 

make the work easier due to increase in perpendicular distance. This is well-

matched with the formula of finding the moment of force; i.e moment of force = 

force x perpendicular distance. Also, they failed to use appropriate formula in 

part (c). For instance, one of the students just added the moment of force and 

force to obtain the perpendicular distance between the point and the line of 

action of force contrary to the requirement of the question. Extract 7.1 shows a 

sample of students’ incorrect responses in this question.  

 

Extract 7.1: A sample of incorrect responses in Question 7 
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In extract 7.1, a student wrote the conditions for a body to be in equilibrium and 

the principle of moment instead of giving the difference between static and 

dynamic equilibrium. He/she also, failed to establish the relationship between 

moment of force, Force and perpendicular distance to find the perpendicular 

distance instead he/she incorrectly added the moment of force and the force 

without using the formula. 

Students who performed well in this question had adequate knowledge on the 

concept of forces in equilibrium. These students were able to differentiate static 

from dynamic equilibrium. They also managed to explain why mechanics prefer 

to use a spanner of longer stem than spanner of shorter stem to tighten or loosen 

a nut on a bolt. For instance, one of the students wrote: “Using the longer 

spanner increases the distance from the pivot. This reduces the amount of force 

needed to undo the nut from the bolt”.  Lastly, they used appropriate formula 

and substituted the data correctly to calculate the perpendicular distance 

between the point and the line of action of a force. Extract 7.2 is a sample of 

student’s correct responses in Question 7. 

 

Extract 7.2: A sample of correct responses in Question 7 
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In extract 7.2, a student managed to provide correct responses to all parts of the 

question and scored all marks. 

2.2.5 Question 8: Pressure 

This question was set from the topic of Pressure and consisted of three parts 

namely, (a), (b) and (c). In part (a), students were required to use the concept of 

pressure to explain why buildings are constructed with wide foundations. In part 

(b), students were required to mention two experiments which show the 

evidence that atmospheric pressure exists. Part (c) of the question asked 

students that A woman of mass 64 kg is standing on sand soil with high heel 

shoes of area 2 cm
2
; (i) Find the pressure exerted by the woman on the ground 

and (ii) Why does her heel sink into the ground?  

This question was attempted by 580,986 (96.8%) students out of which 517,747 

(89.1%) scored from 0 to 2.5 marks, 51,030 (8.8%) scored from 3.0 to 6.0 

marks, and 12,209 (2.1%) scored from 6.5 to 10 marks. This data indicates that 

the general performance of students in this question was weak since 89.1 

percent scored from 0 to 2.5 marks. Figure 8 shows students’ performance in 

this question.  

 

Figure 8: Students’ performance in Question 8 

Students who scored low marks in this question failed to explain why buildings 

are constructed with wide foundations, in part (a) of the question. For instance, 

one of the students wrote: “to exert the force when there is much pressure on 

it”. Another student responded: “because the building they construct is by soil 

so must be constructed”. The responses from these students indicate that they 

had inadequate knowledge concerning the topic of Pressure. They were 

supposed to understand that buildings have wide foundations so as to reduce the 

pressure that would be exerted to the ground , as pressure relates inversely 

proportional to the surface area. Thus, the wide foundation ensures that the 
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weight of the building acts over large surface area hence, reducing the pressure 

of the building and vice versa. Part (b) of the question was missed by majority f 

students because they confused between experiments which show evidence of 

existence of atmospheric pressure and devices which work under the 

applications of atmospheric pressure. For instance, some students wrote 

“bicycle pump, injection syringe and drinking straw” instead of Crushing can 

experiment, Magdeburg hemisphere experiment and Tumbler glass experiment 

as the experiments which show evidence that atmospheric pressure exists. In 

part (c), students with low marks failed to use the correct formula to find the 

pressure exerted by the woman on the ground. For example, one of the students 

used incorrect formula of pressure as,  instead of 

 . This shows that they had poor knowledge on the concept of 

pressure particularly, the atmospheric pressure. In general, the knowledge of the 

relationship between pressure and surface area could have helped students to 

explain clearly on why the woman heel sinks into the ground. Students are 

supposed to know that high heeled shoes transfer the force through a much 

smaller area, causing a much greater pressure, hence more likely to sink into the 

ground. Extract 8.1 shows a sample of students’ incorrect responses in question 

8. 
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Extract 8.1: A sample of incorrect responses in Question 8 

Students who managed to score high marks in this question had good 

knowledge on the concept of pressure.  As a result, they were able to explain 

why buildings are constructed with wide foundations. Moreover, they were able 

to mention two experiments which show the evidence that atmospheric pressure 

exists. They also applied appropriate formula to calculate pressure exerted by 

the woman on the ground correctly thus, gave reasons as to why a woman heel 

sinks into the ground. Extract 8.2 is the sample of correct responses from one of 

the students in this question. 
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Extract 8.2: A sample of correct responses in Question 8 
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2.3 Section C: Short Answer Questions 

This section had two (2) questions composed from the topics of Motion in a 

Straight Line, Newton’s Laws of Motion and Current Electricity. Students were 

required to answer all questions. Each question carried 10 marks.  

2.3.1 Question 9: Motion in a Straight Line and Newton’s Laws of Motion 

This question had two parts namely, (a) and (b). Part (a) covered the topic of 

Motion in a Straight Line. In part (a), students were required to write down the 

three equations of uniformly accelerated motion and explain the meaning of 

each of the symbols used in the equations. Part (b) covered the topic of 

Newton’s Laws of Motion. In part (b), students were required to calculate the 

momentum of ball P before collision in (b) (i) and after collision in (b) (ii) from 

the following information: “The football P of mass 0.5 kg was kicked by a 

goalkeeper at 12 ms
-1

 and collides with another football Q of mass 0.45 kg 

which was at rest. After the collision both balls move off together at 10 ms
-1

”.  

This question was attempted by 563,790 (93.9%) students out of which 460,089 

(81.6%) scored from 0 to 2.5 marks, 69,138 (12.3%) scored from 3.0 to 6.0 

marks, and 34,563 (6.1%) scored from 6.5 to 10 marks. The general 

performance of students in this question was weak since 81.6 percent of 

students who attempted this question scored below an average mark (0-2.5) 

marks. Figure 9 depicts a summary of students’ performance in Question 9. 

 

Figure 9: Students’ performance in Question 9 
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Students who scored low marks in this question seemed to have insufficient 

knowledge on the concepts asked. In part (a), some students wrote incorrect 

equations of uniformly accelerated motion and failed to explain the meaning of 

each of the symbols used in the equation. For instance, one of the students 

wrote; ;  and as the first, second and 

third equations of uniform acceleration of motion instead of ; 

and . Other students stated Newton’s first, 

second and third laws of motions and named them incorrectly as first, second 

and third equations of motion. In part (b), majority of students failed to 

calculate the momentum of football P before and after the collision. This 

signified insufficient knowledge as well as poor computation skills. Students 

were supposed to know that momentum is given by the formula, 

 Thereafter; they could use it to calculate the 

momentum of ball P before and after collision. Extract 9.1 shows a sample of 

incorrect response in Question 9. 

 

Extract 9.1: A sample of incorrect responses in Question 9 
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Students, who performed well in this question, were able to recall and write 

correctly the three equations of uniformly motion and gave correct meaning of 

each of the symbols used in the equations. They also applied correct formula to 

calculating the momentum of ball P before and after collisions. Extract 9.2 is a 

sample of correct responses in Question 9. 

 

Extract 9.2: A sample of correct responses in Question 9 

Extract 9.2 shows responses of the student who performed well in all parts of the 

question and scored all marks allocated in this question. 
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2.3.2 Question 10: Current Electricity 

 This question comprised of three parts namely (a), (b), and (c). In part (a), 

students were required to state any two important requirements for a complete 

circuit. In part (b), students were required to distinguish between resistance and 

resistor. Part (c) of the question required students to draw a simple circuit 

showing two bulbs in series connected to a battery of two cells. 

This question was attempted by 586,680 (9.7%) out of which 400,336 (68.2%) 

scored from 0 to 2.5 marks, 143,017 (24.4%) scored from 3.0 to 6.0 marks, and 

43,327 (7.4%) scored from 6.5 to 10 marks. This data indicates that the general 

performance of students in this question was average as 31.8 percent of the 

students who attempted this question scored from 3.0 to 10 marks. Figure 10 

shows a summary of the students’ performance in this question.  

 

Figure 10: Students’ performance in Question 10 

Students who scored high marks in this question met the demands of the 

question in all parts. This was attributed to sufficient knowledge in the topic of 

Current Electricity particularly, electric circuits. These students were able to 

state the important requirements for a complete circuit such as a conductive path 

(e,g wire or printed etches on a circuit board), a source of electrical power (e.g a 

battery or household wall outlet) and a load that needs electrical power to 

operate (e.g a lamp). They were also able to distinguish resistance from 

resistors. For instance, one of the students with good scores wrote the difference 

between resistance and resistor as follows: “Resistance is the ability or property 

of conducting material to resist the flow of current whereas, a resistor is a 
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passive electronic component that is designed specifically to provide a known 

value of resistance in a circuit”. Moreover, some students drew and labelled 

correctly a simple circuit showing two bulbs in series connected to a battery of 

two cells as per demand of the question.  Extract 10.1 shows a sample of 

responses from one of the students who did well in this question. 

 

Extract 10.1: A sample of correct responses in Question 10 

The analysis of the responses given by students who scored low marks in this 

question suggests that they had insufficient knowledge on the concept of 

Current electricity. In part (a) of the question, some students failed to recall the 

requirements for a simple circuit. As a result of these, they wrote irrelevant 

quantities such as velocity and mass which are found in Mechanics and not 
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Current electricity. These students were supposed to understand that, for any 

simple circuit, the common requirements includes; a source of charge (e.g cell, 

battery or generator), a pathway (e.g connecting wires), a switch and a 

consumer (e.g load such as bulb). In part (b), some students failed to distinguish 

between resistance and resistor. For instance, one of the students wrote 

“Resistance is the position flow of current but resistor is the instrument used to 

store charge”. This was incorrect response because the first sentence had no 

proper meaning while the second sentence refers to a device called a capacitor 

not a resistor contrary to the requirement of the question. Others skipped this 

part of the question. In part (c), students who did not perform well, confused 

between circuit symbols and component diagrams and hence ended up drawing 

diagrams of real battery and bulb instead of the circuit symbols. Extract 10.2 

shows a sample of incorrect responses from one of the students in this question.  

 
Extract 10.2: A sample of incorrect responses in Question 10 
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In extract 10.2, a student drew an animal cell which is a content taught in Biology 

instead of drawing a battery of two cells taught as per requirement of the question. 

3.0 THE ANALYSIS OF THE STUDENTS’ PERFORMANCE  

3.1 Students’ Performance in each Topic 

In 2021 Physics assessment, a total of sixteen (16) topics were tested. The 

topics tested were Introduction to Physics; Measurement; Archimedes principle 

and the Law of Flotation; Structure and Properties of Matter; Force;  Pressure; 

Work, Energy and Power; Magnetism; Simple Machines; Light; Forces in 

Equilibrium; Newton’s Law of Motion Temperature; Motion in a Straight Line; 

Static Electricity and Current Electricity. 

As per this analysis, good performance was observed in question 1 which was 

set from various topics. A total of 487, 960 (81.3%) students scored 6.0 and 

above marks out of the 20 marks. Another good performance was observed 

from the topic of Magnetism which was assessed as matching items in question 

2. In this question a total of 405,921 (67.7%) students scored from 2 to above 

out of the 5 marks.  

The topics of Work, Energy, and Power, Current Electricity and Simple 

Machines assessed in questions 4, 10 and 6 had an average performance of 46.6, 

31.8 and 31.2 percent respectively. Students who performed well in these 

questions showed to have adequate content knowledge in the topics assessed. 

The students in this category were able to provide answers to questions which 

demanded detailed explanations and applied both computational and drawing 

skills. Moreover, they were able to communicate their ideas in good English 

Language. 

Some students performed poorly in some of the topics. These topics include: 

Motion in a Straight Line and Newton’s Laws of Motion (18.4%) assessed in 

question 9, Pressure (10.9%) assessed in question 8, Newton’s Laws of Motion 

(8.0%) assessed in question 5 and Forces in Equilibrium (5.5%) assessed in 

question 7. The question 3 (25.0%) which assessed various topics, had also 

weak performance. The detailed information which shows the performance of 

students in all topics is shown in appendix I. 

3.2 Comparison of Students’ Performance between 2020 and 2021 in Terms of 

Grades 

Students who sat for the 2021 Physics FTNA were 600,229 while those who sat 

for 2020 were 598,386. The performance in terms of grades shows that, there 

was a slight increase of performance in 2021as 185,991 (31.0%) students scored 

grades from A to D while in 2020 134,943 (22.6%) scored grades from A to D 
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Also, an F grade decreased from 462,993 (77.4%) in 2020 to 413,403(69.0%) in 

2021. 

Further analysis shows that 12,740 (2.1%) students scored an A in 2021 

compared to 7,847 (1.3%) students who scored an A in 2020. This shows an 

increase in performance of A score by 0.8 percent. Consequently, 16,328 (2.7%) 

students scored a B grade in 2021 compared to 2020 results where 10,567 

(1.8%) scored a B grade, being a rise of 0.9 percent. 

Another observable students’ performance reveals that, 58,819 (9.8%) students 

scored a C grade in 2021 unlike 2020 where 38,312 (6.4%) students scored the 

same grade. This shows an incredible increase in performance by 3.4 percent in 

that grade for the year 2021. In the year 2021, 98,104 (16.4%) students scored a 

D grade while 78,217 (13.1%) students scored the same grade in 2020, showing 

a significant rise of 3.3 percent. Similarly, the students who got a F grade in 

2021 were 413,403 (69.0%) as compared to 462,993 (77.4%) in 2020. This 

depicts that, the percentage failure was higher in 2020 than in 2021 by 8.4 

percent. The comparison of performance of students between the year 2020 and 

2021in terms of grades is shown in Appendix II. 

 

4.0 CONCLUSION AND RECOMMEDATIONS 

4.1 Conclusion 

The general performance of Physics assessment was average (31.0%). The 

analysis of the students’ performance reveals that students faced considerable 

challenges when attempting the questions. Analytically, it was observed that 

inadequate knowledge was one of the key reasons toward weak performance by 

most of the students. This was because many students supplied irrelevant 

responses with regard to the demand of the questions and some of them skipped 

most parts of the questions. Further analysis has shown that, lack of 

mathematical skills was another great challenge to the performance of most of 

the students. They failed to apply correct formulae and lacked skills on 

mathematical manipulation, hence, ended up with incorrect answers. Moreover, 

poor English language ability triggered some students to provide responses with 

grammatical errors. Students with a problem of English language 

communication skills failed to give the details of the required concept. 

Likewise, lack of drawing skills was another factor which led to the weak 

performance of students. 
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4.2 Recommendations 

For future improvement of student’s performance, it is recommended that 

teachers should: 

(a) guide students to demonstrate and perform an experiment to verify 

Newton’s first law of motion on an object at rest or moving with 

constant velocity using materials such as coin, card, tumbler, table cloth 

on a table and cups. Teachers should also guide students to investigate 

the relationship between mass and velocity of a body moving in a 

straight line. Moreover, they should guide students to explain the 

concept of linear momentum with the aid of trolley and various masses. 

 

(b) lead students’ gallery walk presentation on describing the states of 

equilibrium with the help of tools such as solid wooden cone, table, 

bottle and ball. In addition, learners should brainstorm on how to 

determine the moment of force by using materials such as metre rule, 

string and different masses. 

 

(c) assist students in groups to demonstrate and describe the existence of 

atmospheric pressure using tools such as tumbler with lid, empty can, 

cold water and source of heat. They should guide students to use Think-

Pair-Share (TPS) technique to explain the concept of pressure with the 

help of resources such as water, piece of wood, blunt and sharp pointed 

objects and objects with wide bases. 

 

(d) facilitate students to apply deductive thinking to derive equations of 

uniformly accelerated motion using charts of equations of motion. 

 

(e) encourage students to use English language in their day to day 

communication in order to improve both speaking and writing skills of 

the English language. 

 

(f) put more emphasis in developing students’ mathematical skills in order 

to improve their computation skills. 

 

(g) support students to master the skill of drawing and labelling in order to 

develop the ability to draw different structures, devices, and electrical 

circuits.  
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Appendix I 

 

The Performance of Students in each Topic 

  

     

S/N TOPIC 

The performance of students in each Question 

Number of 

Question 

% of Students 

who Scored an 

Average of 30% 

or Above 

Remarks 

1.  

  

introduction to Physics; 

Measurement; 

Archimedes Principle and 

the Law of Flotation; 

Structure and Properties 

of Matter; Force; 

Pressure; Work, Energy 

and Power; Light; Static 

Electricity; Current 

Electricity; Forces in 

Equilibrium; Motion in a 

Straight Line; Simple 

Machines; and 

Temperature. 

1 81.3 Good 

2.  Magnetism 2 67.7 Good 

3.  Work, Energy and Power 4 46.6 Average 

4.  Current Electricity 10 31.8 Average 

5.   Simple Machines 6 31.2 Average 

6.  

  

Measurement; Simple 

Machines; Newton's Laws 

of Motion; Static 

Electricity and Structure 

and Properties of Matter 

3 25.0 Weak 

7.   

Motion in a Straight Line 

and Newton's Laws of 

Motion 

9 18.4 Weak 
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8.  

  
Pressure 8 10.9 Weak 

9.   Newton's Laws of Motion 5 8.0 Weak 

10.   Forces in Equilbrium 7 5.5 Weak 
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Appendix II 

Comparison of Students Performance between 2020 and 2021 in terms of Grades 

  

 




