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FOREWORD

The National Examinations Council of Tanzania is pleased to issue the Candidates’
Items Response Analysis Report in Advanced Certificate of Secondary Education
Examination (ACSEE) on Physics Subject, 2018. The report was prepared in order
to give feedback to students, teachers, parents, policy makers and the public in
general about the candidates' performance.

The Advanced Certificate of Secondary Education Examination marks the end of
the two years of secondary education. It is a summative evaluation which among
other things shows the effectiveness of the education system in general and the
education delivery system in particular. In actual fact, the candidates’ responses to
the examination questions are a strong indicator of what the education system was
successful or failed to offer to the students in their two years of secondary
education.

The analysis presented in this report is intended to contribute towards the
understanding of some of the reasons behind the performance of the candidates in
Physics subject. The report highlights some of the factors which made the
candidates fail to score high marks in the questions. Such factors include failure to
comprehend the concepts in the question items, lack of mathematical skills,
misconception of some principles and laws in physics and their applications in
solving the questions. The feedback provided will help the educational
administrators, school managers, teachers and students to identify proper measures
to be taken in order to improve the candidates’ performance in future examinations
administered by the Council.

The National Examinations Council of Tanzania will highly appreciate comments
and suggestions from teachers, students and the public in general that can be used
in improving the future reports.

Finally, the Council would like to thank the Examiners and different stakeholders
who participated in the preparation of this report.

A

Dr. Charles E. Msonde
EXECUTIVE SECRETARY



1.0

INTRODUCTION

This report analyses the performance of the candidates who sat for the
Advanced Certificate of Secondary Education Examinations (ACSEE) in
131/1 Physics 1 and 131/2 Physics 2 papers conducted in May, 2018. All
these papers examined the candidates' competences and skills as stipulated
in the Physics syllabus of the year 2010 which adhered to the 2011
Examination format.

Physics paper 1 comprised of fourteen (14) questions which were
categorized into three sections A, B and C. Section A was composed of six
(6) questions and sections B and C had four (4) questions each. The
candidates were required to answer ten (10) questions by choosing four (4)
questions from section A, three (3) questions from section B and three (3)
more questions from section C.

Physics paper 2 had three sections namely A, B and C. Each section
consisted of three (3) questions making a total of nine (9) questions.
Candidates were instructed to answer five (5) questions by choosing at least
one (1) question from each section.

A total of 19,547 candidates sat for Physics papers in May, 2018. The
results reveals that 86.48 percent of them passed this examination with the
following scoring grades: A (70), B (821), C (2,658), D (5,159), E (5,872)
and S (2,225). On the other hand, 2,628 candidates failed by scoring F
grade. Generally, the candidates' performance in the year increased by 0.7
percent as compared to the year 2017 where 85.78 percent of the candidates
passed the examination.

The next section of the report analyses the candidates’ performance in each
question. It describes what the candidates were required to do in each
question, their performance levels and possible reasons for the observed
performance. Sample answers to the questions have been extracted from
the candidates' scripts and attached to illustrate the cases presented. The
graphs or charts have been used to summarize the candidates’ performance
in particular questions. The performance in each question is rated as good,
average or weak if the percentage of candidates' marks are in the range of
60-100, 35-59 and 0-34, respectively. These categories of performance are
also indicated by using special colours, whereas the green, yellow and red
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2.0

2.1

211

colours denote good, average and weak performance, respectively as seen
in the graphs or charts and in the Appendix. It is expected that the report
will be useful as it provides recommendations that may help to enhance the
teaching and learning of Physics subject and therefore promote the
candidates’ performance in the future.

ANALYSIS OF THE CANDIDATES' PERFORMANCE IN EACH
QUESTION

131/1 PHYSICS 1

This paper comprised of short answer questions constructed from six topics
as indicated in the analysis part. Each question carried a weight of 10 marks
and the performance of the candidates were regarded as weak, average and
good in score ranges of 0 to 3, 3.5 to 5.5 and 6 to 10 marks, respectively.
The pass score for each question was taken from 3.5 and above. The
following section shows the analysis of performance in each question.

Question 1: Measurement

This question was divided into two parts: (a) and (b). Part (a) required the
candidates to: (i) explain how random and systematic errors can be
minimized during an experiment and (ii) determine the precision of the
Young's modulus, y of the wire given that y = 7%:2' tension F = 500 N,
e
length of loaded wire | = 3 m, diameter of wire d = 1 mm, its extension e =
5 mm and errors associated with these quantities as 0.5 N, 2 mm, 0.01 mm
and 0.1 mm, respectively. In part (b), they were required to: (i) state the law
of dimensional analysis, and (ii) apply dimensional analysis to check

. . /T
whether the given expression v =./— where v,T andm are transverse
m

wave along the wire, tension and mass, respectively, is correct or not.

A total of 18,914 candidates equivalent to 96.8 percent attempted this
question. The analysis shows that 13.4 percent scored marks ranging from
0 to 3, 22.5 percent scored 3.5 to 5.5 marks and 64.1 percent scored 6.0 to
10 marks. These scores imply that the candidates' performance in this
guestion was good since 86.6 percent passed the question with marks



ranging from 3.5 to 10. The pie chart (Figure 1) illustrates the performance
of the candidates in this question.

Scores
m0.0-3.0
3.5-5.5

mG6.0-10.0

Figure 1: Candidate's performance in question 1

Those candidates (86.6%) who scored pass marks had a good mastery of the
content as they were able to perform error analysis in estimating the precision
of Young's modulus of the wire. A good number of them had adequate skills
on the applications of dimensional equations in analysing physical quantities to
check the validity of the given expression. Extract 1.1.1 shows a sample of
responses from one of the candidates who performed well in this question.

Extract 1.1.1
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Extract 1.1.1, a sample of a candidate who explained how random and
systematic errors can be minimized. He/she used the given formula to
estimate the Young's modulus y of the wire, state the law of dimensional

analysis and check the validity of the given expression correctly.

Most of the candidates (13.4%) who scored low marks lacked mathematical
skills in applying dimensional equations to analyse the given expressions.
A number of them had little understanding on the concept of measurements
as they failed to estimate the precision of Young's modulus y of the wire
and to check the correctness of a given physical relation. In part (b) (ii),
most of them provided the dimension of velocity as LT? instead of LT
and therefore failed to make the correct conclusion. Extract 1.1.2 is a
sample of a candidate's poor answer.

Extract 1.1.2
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Extract 1.1.2, a sample of a candidate who wrote the formulae, but failed
to use the concept of measurements to estimate the precision of Young's
modulus of a wire. In part (b), he/she analysed the dimensions of velocity
as LT? instead of LT" and therefore failed to provide a logical

conclusion.




2.1.2 Question 2: Newton's Laws of Motion

In part (a) of this question, the candidates were required to: (i) give a
condition under which a passenger in a lift feels weightless and (ii)
calculate the tension in the supporting cable of an elevator of mass 500 kg
which was originally moving downward at 4 m/s and brought to rest with
constant acceleration at a distance of 20 m. In part (b), they were required
to: (i) find the mass of a helicopter whose rotating blades swept out an area
of radius 2 m and imparting a downward velocity of 8 m/s and (ii) compute
the mass of water striking the wall per second when a jet of water with
velocity of 5 m/s and a cross-sectional area of 3x10% m? strikes the wall at
right angle losing its velocity to zero.

The data analysis shows that, 53.8 percent of the candidates attempted this
question. Of those, 54.8 percent scored marks ranging from 0 to 3.0 while
21.4 percent scored 3.5 to 5.5 marks. Only 23.8 percent scored marks
ranging from 6.0 to 10. These data are presented in Figure 2.

Scores

m(0.0-3.0

21.4% 3.5-5.5
m6.0-10.0

Figure 2: The candidates' performance in question 2

The data presented in Figure 2 shows that 45.2 percent of the candidates
scored pass marks ranging from 3.5 to 10 indicating an average
performance.

The candidates who scored good marks (6 - 10) were capable of applying
the concepts of Newton's laws of motion in the daily life situations. Most of
them responded correctly on how the apparent weight of a passenger in a
lift differs from his/her actual weight. Most of them used appropriate
formulae to manipulate the data and determine the tension in the supporting
cable of an elevator. Moreover, most of the candidates in this group
managed to formulate an equation of a net force at equilibrium to find the
mass of a helicopter and the mass of water striking the wall per second.
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Extract 1.2.1 is a sample of good responses given by one of the candidates
who scored high marks in this question

Extract 1.2.1
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Extract 1.2.1, a sample of an answer where a candidate provided a correct
condition for a passenger in a lift feeling weightless and used the correct
formulae to compute the required quantities.

In contrast, the candidates who performed poorly showed little
understanding of the concepts of Newton's laws of motion. They failed to
recognise that when the lift is moving downward the net force provides the
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downward acceleration to the person in such a way that he/she feels lighter
as he/she walks about on the floor of the lift. For example, instead of
resolving the net force acting on a man in a lift, some of them used the

2
concepts of centripetal force by using irrelevant formulae e.g F = % to
find the tension. Furthermore, most of them failed to identify the force at

equilibrium acting on a helicopter to find its mass. Extract 1.2.2 was taken
to illustrate the case.

Extract 1.2.2
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Extract 1.2.2, a sample of an answer of a candidate who used an incorrect
2z
formula of F = % instead of T = m(g — a) to calculate the tension in

the supporting cable of an elevator. In part (b), the correct formula was
mg = ov°A, but the candidate wrote mg = pvA ending with incorrect
answers.

2.1.3 Question 3: Projectile Motion

The question aimed at determining the candidates' knowledge on the
concepts of projectile motion. Therefore, part (a) required them to: (i) state
the difference between projectile motion and uniform circular motion and
(ii) calculate the height above the target at which the rifle must be aimed so
that the bullet with muzzle velocity of 1000 m/s would hit a small target at
200 m. In part (b) they were required to: (i) calculate the horizontal
distance at which the object would strike the ground when thrown
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horizontally with a velocity of 15 m/s from the top of a 40 m high building
and (ii) find the speed of travel when a man jumps a maximum horizontal
distance of 1 m spending a minimum time on the ground.

A total of 16,359 (83.7%) candidates attempted this question, out of which
40.3 percent scored below 3.5 marks, including 9.0 percent who scored 0
mark. The candidates who scored marks ranging from 3.5 to 5.5 were 38.3
percent while those who scored 6.0 to 10 marks were 21.4 percent. This
indicates that the candidates' performance in this question was at the upper
margin of average (59.7%).

Some of the candidates who scored high marks (6 - 10) were very
systematic in organizing their responses. They showed their competences in
analysing the concepts as demanded by the question. Moreover, most of
them had a good understanding of the subject matter as they applied
appropriate formulae and procedures in attempting the parts which
involved calculations. Extract 1.3.1 is a sample of good responses from one
of the candidates.

Extract 1.3.1
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Extract 1.3.1, a sample of an answer of a candidate who was
systematic in performing calculations including all important steps,
formulae, illustrations and correct substitution of data.
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However, most of the 40.3 percent of the candidates who scored low
marks (0 - 3) failed to distinguish projectile motion from uniform circular
motion. A good number of them were not able to compute correctly the
height at which the rifle must be aimed at, the horizontal distance and the
speed of travel while others gave responses which did not have a logical
flow of ideas. In addition, some used the correct diagrams in attempting
the question but failed to identify the proper formulae and procedures in
computing the data. For example, one candidate wrote: Projectile motion
is the motion which depends on external forces while uniform circular
motion is the one whose acceleration due to gravity remain constant all
the time. Such a response indicates that this candidates' knowledge on the
topic of Projectile Motion was weak. The candidates should understand
that projectile motion is controlled by acceleration due to gravity, 'g' while
in uniform circular motion centripetal force or tension dominate. Extract
1.3.2 shows a sample of a poor answer.

Extract 1.3.2
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Extract 1.3.2, indicates a sample of response of a candidate who used
diagrams in attempting the question, but applied the incorrect formulae in
performing calculations and therefore he/she obtained incorrect answers.

2.1.4 Question 4: Simple Harmonic Motion

This question had three parts namely (a), (b) and (c). In part (a), the
candidates were required to give the meaning of (i) periodic motion and (ii)
oscillatory motion. Part (b) required the candidates to: (i) list four important
properties of a particle executing simple harmonic motion and (ii) sketch a
labelled graph representing the total energy of a particle executing simple
harmonic motion (S.H.M). In part (c), they were required to find the time
interval of a body executing simple harmonic motion from time t = 0 at
which its displacement be half its amplitude given that the periodic time is
4 seconds.

Data analysis reveal that, 81.9 percent of the candidates attempted this
question and had the following scores: 49.7 percent scored marks ranging
from 0 to 3, 34.5 percent scored 3.5 to 5.5 marks and 15.8 percent scored 6
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to 10 marks. These scores imply that the candidates' performance in this
question was average because 50.3 percent of the candidates scored marks
ranging from 3.5 to 10 as summarized in Figure 4.

Scores

m0-3.0
3.5-5.5

m6.0-10

Figure 4: The candidates' performance in question 4.

The performance of those who scored average marks (3.5 - 5.5) in this
question could have been contributed by the candidates' ability to
comprehend correctly the concepts on some parts of the question items.
Most of them gave four important properties of a simple harmonic motion,
but failed to sketch a well labelled graph that represents the total energy of
a particle executing simple harmonic motion. Nevertheless, those who
scored higher marks (6 - 10) had good mathematical skills in applying
formulae and procedures to calculate the time interval of a body as
demanded in part (c) of the question. Extract 1.4.1 is a sample answer taken
from the script of one of the candidates who performed well in this
question.
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Extract 1.4.1
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Extract 1.4.1, a sample of an answer of a candidate who was very systematic
and accurate in presenting his/her work in all parts of the question. This
indicates that he/she had understood well the concepts, properties and
principles governing simple harmonic motion.

On the other hand, the candidates who performed poorly (49.7%) failed to
comprehend correctly the demands of most of the question items. Most of
them had poor mathematical skills required to attempt the part which
needed calculations. Besides that, they confused between potential energy
(P.E) and kinetic energy (K.E) in sketching a graph by labelling these
energies interchangeably. This reveal that they lacked knowledge on the
principles concerning simple harmonic motion. For example, one candidate
wrote: The four important properties of a particle executing simple
harmonic motion are; must be small, low density, low molecular weight
and must be less denser than water. In this case, he/she provided the
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physical properties of a body which basically affect the behaviour of a
particle to execute simple harmonic motion. Extract 1.4.2 shows a sample
of poor responses.

Extract 1.4.2
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Extract 1.4.2, a sample of an answer of a candidate who wrote incorrect
responses to all parts of the question. For instance in part (b) (i), instead of
writing the basic properties possessed by a particle executing simple
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harmonic motion, he/she provided the physical properties which in actual
fact do not support the motion.

2.1.5 Question 5: Gravitation

In part (a) of this question, the candidates were required to: (i) determine
the orbital speed and (ii) find the gravitational potential energy for a
satellite of mass 600 kg kept in circular orbit at a height of 2 x 10° km
above the earth's surface. In part (b), they were required to: (i) state what
would happen if gravity suddenly disappears, (ii) calculate the height of the
mountain above the sea level where the gravitational field strength at the
base of mountain is 9.81 N/kg and that at the top of mountain is 9.7 N/kg.

The question was attempted by 10,943 candidates corresponding to 56
percent, out of whom 80 percent scored marks ranging from 0 to 3, 15.1
percent scored 3.5 to 5.5 marks while only 4.9 percent scored 6 to 10
marks. These scores suggest that the general performance in this question
was weak. The following pie chart divulges the information given above.

Scores
m(0-3.0
3.3-5.5

m6.0-10

Figure 5: The candidates' performance in question 5

A larger number of candidates who performed poorly failed to apply the
concept of gravitation in almost all parts of the question. Most of them
were not able to predict precisely what would happen if gravity suddenly
disappears. These candidates were unaware that, gravitational force holds
all bodies in the universe and if it disappears nothing would exist on the
earth due to centrifugal force. Besides that, their responses had various
errors and misconceptions on gravitational and mechanical potential
energy, hence they failed to apply the correct formulae in the question
items. Extract 1.5.1 is a sample of responses from one of the candidates
who provided incorrect answers to all parts of the question.
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Extract 1.5.1
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Extract 1.5.1, a sample of an answer of a candidate who used the formula
) rrm _—
P.E = mgh instead of P.E= ge—h to calculate the gravitational
r, +
potential energy. In part (a) (i) he/she calculated the orbital speed using

the formula, "orbital velocity = mass x height" which is dimensionally not
correct.

other hand, few candidates (4.9%) who scored higher marks (6 - 10)
good understanding on the topic of Gravitation as they applied

appropriate formulae and procedures in determining the orbital speed and
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gravitation potential energy of the satellite. Moreover, they were able to
calculate the height of mountain above the sea level. However, 15.1 percent
of the candidates who scored moderate (3.5 - 5.5) marks attempted some
parts of the question items and scored average marks. Extract 1.5.2 shows
the responses from one of the candidates who answered this question
correctly.

Extract 1.5.2
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Extract 1.5.2 shows how a candidate was systematic and accurate in
presenting hi/her responses in all parts of the question hence scoring good
marks.

2.1.6 Question 6: Rotation of Rigid Bodies

This question aimed at assessing the candidates' knowledge on the topic of
Rotation of Rigid Bodies. Thus, part (a) required them to: (i) explain why a
flywheel is designed such that most of its mass is concentrated at the rim
and, (ii) estimate the couple that will bring the wheel to rest in 10 seconds
given that its wheel radius of 40 cm and mass of 3 kg is rotating at angular
velocity of 3600 revolutions per minute. In part (b), the candidates were
required to: (i) explain why an ice skater rotates at low speed when she
stretches her arms and a leg outward and (ii) calculate the moment of
25



inertia of a sphere about an axis which is tangent to its surface given the
mass and radius of the sphere as 10 kg and 0.2 m, respectively.

Only 27.8 percent of the candidates attempted this question and their scores
were as follows: 65.2 percent scored below 3.5 marks, including 26.4
percent who scored 0 marks. 20.4 percent scored marks ranging from 3.5 to
5.5 while 14.4 percent scored 6 to 10 marks. These data reveal that the
candidates’ performance in this question was at a very lower margin of
average because only 34.8 percent passed the question by scoring marks
ranging from 3.5 to 10.

The candidates who scored average (3.5 - 5.5) marks were noted to perform
well in part (a) (ii) and (b) (ii), but provided wrong responses to other parts
of the question. This could have been contributed by the failure of the
candidates to understand the basis of conservation of angular momentum
and its applications into everyday experiences. A small group of candidates
(14.4%) presented the responses which agreed with the demands of the
question items. They provided reasonable arguments as well as applying
the concepts of moment of inertia to estimate the couple. Extract 1.6.1 is a
sample of good responses taken from the script of one of the candidates to
illustrate this case.

Extract 1.6.1
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Extract 1.6.1 shows how a candidate was conversant with the topic of
Rotation of Rigid Bodies as he/she was able to provide the correct
responses to all parts of the question.

Nevertheless, a larger number (65.2%) of candidates who scored low (0 - 3)
marks were not able to provide concrete reasons on part (a) (i) and (b) (i).
They lacked competences of conveying the concept based on the law of
conservation of angular momentum in relation to daily life situations and
other possible phenomena. Most of them just listed down the data as given
in the question items, but failed to grasp the intended formulae in tackling
the question. Extract 1.6.2 gives a sample of responses of a candidate who
performed poorly in this question.

Extract 1.6.2

G

) (0 FCL;u/l\_eel - turt

T

Peocacse ol b  wmass  the mymenl or vrneortral

3 o= A

) i%[;h «O
C

Time = L(/.reCc,vnc,OJ

tadhus = deem = 0-Gm

Adass = 3l

Belukions = 3C00 per minule

Coupl= 23

29




Foom
Cc,q?te: Fr
bt
F=mais x_cceelerekson
bat a=w
W= f
m:mFx3éau
oz .36 “HUG
F= 3 x1.3¢x10°
F=4.02 X% a0

G |ewn) Cou,f(;z = Fr
Ccu‘[J(JZ =163 K (P 2O
Couple = 163 X168 R

S Ho Sclublien
Hael e,

Maw = LU(tu
ﬁC{CQ.uJ"— O"Lb:jJ
/L/Qt/m,q(H G.L (ncrhaﬂ ) =F i
LL(/é’
— MI’L
= lolre x(Gam)®
1. = G'ZlLL'Jw{m’L
Adoment of ekl = G llrg (o

Y ) )

Extract 1.6.2 indicates responses of a candidate who lacked knowledge on
the concepts of moment of inertia, torques and the law of conservation of
angular momentum which were the focus points for solving this question.

2.1.7 Question 7: Heat (Thermometers)

This question had three parts namely (a), (b) and (c). Part (a) required the
candidates to: (i) identify the type of thermometer which is suitable for
calibration of other thermometers and, (ii) explain why at least two fixed
points are required to define a temperature scale. In part (b), they were
required to: (i) list two qualities which makes a particular property suitable
for use in practical thermometers, and (ii) describe how mercury in glass
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thermometer could be made sensitive. Part (c) required them to: (i) give the
meaning of a triple point of water and, (ii) evaluate the temperature in
Kelvin if the pressure recorded by a constant volume gas thermometer is
6.8 x 10 Nm™ and pressure at a triple point 273.16 K is 4.6 x 10* Nm™.

Majority (95.8%) of the candidates attempted this question. Out of them,
33.8 percent scored marks ranging from 0 to 3, 36.4 percent scored 3.5 to
5.5 marks and 29.8 percent scored 6 to 10 marks. Generally, the
performance in this question was good, having 66.2 percent of the
candidates scoring the pass marks ranging from 3.5 to 10.

The candidates who scored high marks (6 - 10) were able to provide the
acceptable responses. A larger number of them responded correctly in most
parts of the question indicating that they had good mastery on the subtopic
of thermometers. In addition, those who scored average marks ranging
from 3.5 to 5.5, attempted a few question items. Most of them failed not
only to describe thermodynamic scale of temperature, but also to evaluate
the temperature in Kelvin based on the given requirements. Extract 1.7.1 is
a sample of good responses from the candidates who performed well in this
question.

Extract 1.7.1
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Extract 1.7.1 indicates how a candidate was able to give correct
explanations and procedures in performing calculations to score good
marks.

However, the candidates who scored low marks (0 - 3) had inadequate
knowledge on the thermometric properties of substance as they failed to
classify types and uses of thermometers. Most of them provided responses
with illogical flow of ideas deviating from the demands of the question
items. Some of them also failed to apply the formula and use of correct
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procedures to calculate the temperature in Kelvin scale. Extract 1.7.2
represents responses of one of the candidates who had poor performance in
this question.

Extract 1.7.2
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Extract 1.7.2 indicates one of the candidate who provided incorrect
answers to all parts of the question. For instance in part (c), he/she failed
to recall the formulae to solve the question.
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2.1.8 Question 8: Heat (First Law of Thermodynamics and Thermal
Radiation)

This question had two parts namely, (a) and (b). In part (a), the candidates
were required to determine: (i) external work done, and (ii) the increase in
internal energy when one gram of water becomes 1671 cm? of steam at a
pressure of 1 atmosphere and latent heat of vaporization at this pressure is
2256 J/g. In part (b), they were required to: (i) explain why during emission
of radiation from black body its temperature does not reach zero Kelvin,
and (ii) find heat radiated by black ball of a radius of 1m in 4 seconds
which is maintained at a temperature of 30 °C.

74.1 percent of the candidates opted for this question. Out of them, 56.2
percent scored marks ranging from 0 to 3 marks, 24.4 percent scored 3.5 to
5.5 marks and 19.4 scored 6 to 10 marks. Therefore, 43.8 percent of the
candidates who attempted this question scored marks above the pass mark
(3.5 marks), implying that, the performance in this question was average
with the inclination towards the lower margin. This performance indicates
that, most of the candidates were not competent on the assessed topics,
particularly First Law of Thermodynamics and Thermal Radiation.

Those who scored 0 to 3 marks ( 56.2% ) included 19.6 percent who
provided wrong responses to each question item, therefore, scored 0 marks.
Most of them lacked knowledge on the topic, hence attempted very few
items and gave incorrect responses. The other 36.6 percent who scored
some few marks were able to provide responses or steps which were
partially correct in some question items. For example, some of them were
able to recall the formulae for external and internal energy in part (a), but
failed to apply it to derive the required formulae for calculating the required
parameters. Some of them listed the given data in (b) (ii) and wrote
Stephan's law, but failed to compute correctly the required parameter.
Extract 1.8.1 shows an example of the work of a candidate who scored low
marks in this question as a result of some errors mentioned above.
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Extract 1.8.1
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Extract 1.8.1, a sample of an answer of a candidate who retrieved well the
laws and the formulae for calculating the required parameters in each of
the performed items, but failed to perform correctly the required
calculations. He/she also gave incorrect explanation in part (b) (i).

Most of those who performed well in this question had adequate knowledge
on the concepts of Thermodynamics and Thermal Radiations, hence were
able to recall and apply the formulae for external work done and internal
energy of a gas in solving the question in part (a). Most of them were also
capable of recalling and applying Stephens law in part (b) (ii) to find the
heat radiated by the ball. Extract 1.8.2 presents a sample from the work of
one of the candidates who responded well in this question.

Extract 1.8.2
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Extract 1.8.2, a sample of an answer of a candidate who responded
correctly and systematically to most parts of the question. For example, in
part (b) (i), he/she gave strong reasons for why the temperature of a black
body does not reach zero Kelvin when emitting radiations.

2.1.9 Question 9: Current Electricity (Electric Conduction in Metals)

This question had parts (a), (b) and (c). Part (a), required the candidates to:
(i) give the definition of the term node as applied to the electric circuit, and
(i1) outline three important points which are usually referred as sign
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convection in solving Kirchhoff's second law problems. Part (b) required
them to: (i) differentiate between Ohmic conductor and Non-ohmic
conductor and give one example in each case, and (ii) study the following
circuit then find the reading on the high resistance voltmeter V.

D . C
15V = J-‘-_9V
o 9

A © B

In part (c), the candidates were required to: (i) explain why e.m.f of a cell is
sometimes called "a special terminal potential difference”, and (ii) calculate
the current flowing in the circuit when three similar cells each of e.m.f 1.5
V and internal resistance of 0.3 Q are connected in parallel across a 2 Q
resistor. The question was attempted by 89.7 percent of the candidates of
which, 70.7 percent failed as they scored 0 to 3 marks. 23.9 percent scored
3.5 to 5.5 marks and only 5.4 percent scored 6 to 10 marks. These data are
presented in Figure 6.

Scores

Figure 6: Performance of candidates in question 9

From the data given above, the performance of candidates in this question
was weak since 29.1 percent only passed the question.

Most of the candidates who scored low marks in this question were not able

to respond correctly to most of the question items. They provided correct

responses to either one or two question items, especially (b) (i) and (c) (ii).

For example, in item (b) (i), most of them gave correct examples of Ohmic
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and non-ohmic conductors, but gave a wrong distinction between the two
types of conductors. Some of them also skipped to answer some question
items indicating that they were incapable of attempting them. Among the
challenges which might have contributed for the candidates to show weak
responses in this question include: inability of most of them to respond
precisely to some question items that required explanations due to language
problems and lack of knowledge of Kirchhoff's laws and their applications
in solving the question from the given circuit. Other candidates did not
understand the term node. In this case, most of them defined node using the
concept of wave instead of referring to the concept of electricity. The
following extract shows the responses given by one of the candidates who
had poor performance in this question.

Extract 1.9.1
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Extract 1.9.1, a sample of an answer of a candidate who provided responses
with various errors to most of question items performed. For example, in (a)
(ii), he/she stated that ""total current flowing in a conductor is equal to total
potential difference leaving the current”. This statement is incorrect
conceptually as well as to the demand of the question.
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Most of the candidates who scored well (6 to 10 marks) in this question
managed to give correct responses to many question items. It was noted
that most of them missed 1 to 3 marks to score all the marks in this
question. Most of them, were challenged with items (a) (i) or (c) (i) or both.
The challenges in (a) (i) were due to the fact that, the term node is more
common in the topic of Vibrations and Waves than in Current Electricity
where it is explained under the discussion of Kirchhoff's laws as the
junction of three or more branches of current. Item c (i) was also
challenging because it required critical thinking from the candidates.
Nevertheless, there were few a candidates who had superior competences
in the topic of Current electricity, hence provided correct answers to each
part of the question and scored all 10 marks allotted in this question.
Extract 1.9.2 is an example of the work of one of the candidates who
managed to perform well in this question.

Extract 1.9.2
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Extract 1.9.2, a sample of correct responses provided to most parts of the
guestion. For example, the candidate was able to apply Kirchhoff's law to
solve correctly the question item in (b)(ii).

2.1.10 Question 10: Current Electricity (Alternating Current, A.C)

This question was divided into three parts: (a), (b) and (c). In part (a), the

candidates were required to: (i) mention four types of energy losses

suffered by a transformer, and (ii) explain why choke coil is preferred over

resistance to control alternating current. In part (b), they were required to:

(i) identify two difficulties which would arise when two straight wires are
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used to transmit electricity direct from the source to the city station, and (ii)
explain what could be done to light a 30 V bulb from a 220 V A.C supply.
In part (c), they were required to determine: (i) maximum current flowing
in the circuit, and (ii) source frequency for which the current is maximum,
given that, a series LCR circuit with inductance L = 0.12 H, capacitance C
= 480 nF and resistance R = 23 Q is connected to a 230 V variable
frequency supply.

A total of 7,891 candidates (40.4%) attempted this question. Analysis of the
performance of the candidates revealed that the majority (87.6%) of them
scored low marks ranging from 0 to 3 while 11.3 percent scored 3.5 to 5.5
marks and the minority (1.1%) scored 6 to 10 marks. (Figure 7).
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Figure 7: Performance of candidates in question 10

The data depicted above indicates that the performance of the candidates in
this question was weak since only 12.4 percent passed the question by
scoring marks greater or equal to the pass mark (3.5).

Responses from most of the candidates who scored marks from 0 to 3 were
noted to possess various errors including writing wrong formulae, incorrect
calculations and provision of invalid reasons to some explanations. The
responses of those who scored 0 marks (46.3%), revealed lack of the basic
knowledge on Alternating Current. Therefore, they failed to give correct
answers to some question items like, (a) (i) and (c) which required them to
recall basic concepts or formulae related to A.C. Such a big failure in this
question indicates that the assessed areas of the topic were not understood
by the majority of the candidates or probably not covered in class or
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through students' self initiatives. Extract 1.10.1, shows the responses given

by one of the candidates who had poor performance in this question.

Extract 1.10.1
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Extract 1.10.1, a sample of an answer of a candidate who provided
incorrect responses to most of the question items. For example in (a) (i),
he/she listed various kinds of energy which are studied in mechanics and
heat topics instead of types of energy losses suffered by a transformer.
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A few
marks)
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candidates in the category of those who scored high marks (6 to 10
were able to answer correctly each part of the question, hence
all the marks. The rest in this group were not able to give correct

responses to some question items especially (a) (ii) and (b) (i). These
question items were meant to measure the ability of the candidates to

reason

critically, hence evaluating higher cognitive level. Extract 1.10.2

shows an example of good responses for this question.

Extract 1.10.2
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Extract 1.10.2, a sample of correct responses given to most of question
items except in part (a) (ii) where the candidate wrote, "choke coil has no
power loss in transmission” instead of “choke coil has small amount of
electrical power loss".

2.1.11 Question1l: Electronics (Semiconductors)

This question consisted of three parts namely (a), (b) and (c). Part (a),
required the candidates to: (i) list two chief properties of semiconductors,
and (ii) explain why it easier to establish the current in a semiconductor
than in an insulator. Part (b), required them to: (i) state a condition that
could be employed to make an insulator conduct some electricity, and (ii)
distinguish between conductor and semiconductor on the basis of their
energy band structures. In part (c), the candidates were required to: (i) give
the meaning of a depletion layer as used in p-n junction device, and (ii)
describe the effect of applying a reversed bias to the junction diode.

The candidates who opted for this question were 19,094 which is
equivalent to 97.7 percent of the candidates who sat for 131/1 Physics
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Paper 1. Among them, 43.1 percent scored marks ranging from 0 to 3, 39
percent scored 3.5 to 5.5 and 17.9 scored 6 to 10 marks. These data implies
that the performance of the candidates in this question was average, since
56.9 percent of them scored marks greater or equal to the pass mark (3.5
marks).

Some candidates, among those who performed well, scored all the marks
after providing correct answers to each question item. They were
conversant with the concepts related to semiconductor and insulators, hence
listed correctly the chief properties of semiconductors and explained
perfectly well the reasons for why it is easier to establish the current in a
semiconductor than in an insulator. Basing on the physical properties which
reduce the resistance of a material, most of them were able to state the
condition that could be employed to make an insulator conduct some
electricity. Majority of them also gave clear distinctions between a
conductor and a semiconductor in terms of energy band structures. In
addition, a good number of them were capable of applying the knowledge
of formation of junction diode to define the depletion layer as used in p-n
junction device. Furthermore, most of them described clearly the effect of
applying a reversed bias to the junction diode. Extract 1.11.1 shows the
responses of one of the candidates who provided good answers in this
question.

Extract 1.11.1
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Extract 1.11.1, a sample of correct responses presented in each part of the
guestion. Well labelled diagrams were drawn to support the given
explanations.

On the other hand, most of the candidates who answered this question
poorly (43.1%), provided correct responses on part b (ii) only which
required them to distinguish between conductor and semiconductors, but
failed in most of the other question items. This might be due to the fact that
the distinction between conductor and insulator is familiar to students since
they were covered in ordinary secondary education. The main reason which
could have led to low performance for most of the lower achievers
includes: lack of semiconductor knowledge, poor understanding and
interpretation of the demands of the question, lack of synthesis and
evaluation competences. These led to most of the candidates failing to
provide correct answers to some question items especially in parts (a) (ii)
and (c) (ii) which required critical thinking competences. Extract 1.11.2,
shows an example of responses from one of the candidate who failed in this
question.

Extract 1.11.2
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Extract 1.11.2, shows a sample of a candidates' responses which do not
fulfil the demands in most parts of the question items and hence scored low
marks.

2.1.12 Question 12: Electronics (Transistors)

This question consisted of three parts (a), (b) and (c). In part (a) the
candidates were required to: (i) sketch the graph of transfer characteristic of
a transistor, and (ii) state the significance of the slope from the graph in (a)
(i). In part (b) they were require to: (i) give basic conditions for a transistor
to operate properly as an amplifier, and (ii) explain how a junction
transistor can be connected to act as a current operated device. Part (c)
required the candidates to: (i) explain why the magnitude of output
frequency of a full wave rectifier is twice the input frequency, and (ii) draw
a simple basic transistor switching circuit diagram.

The question was attempted by 55.5 percent of the candidates. Among
them, 82.8 percent scored marks ranging from 0 to 3, 13.6 scored 3.5t0 5.5
marks and only 3.6 percent scored 6 to 10 marks. Therefore, the
performance of the candidates in this question was weak since only 17.2
percent of them were able to score above the pass mark. This indicates that,
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majority of the candidates had insufficient knowledge on Electronics
especially the subtopic of Transistors where the question items came from.

In the category of those who scored low marks (0 - 3), 44.3 percent of them
scored 0 marks. Among the factors which led to this worst score includes
lack of both knowledge and competence of the content from which the
question was constructed. Most of them decided to write anything they
learnt in the topic. Some of them had forgotten key terms hence, their
explanations or definitions missed validity. It is also possible that, this topic
was not well covered in the class or by the students through self study
initiatives. Extract 1.12.1 is an example of responses from a candidate with
poor scores in this question.

Extract 1.12.1
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Extract 1.12.1, a sample of irrelevant answers provided in each attempted
question item. For example, in part (a) (i), instead of a graph of transfer
characteristics, a collector base output characteristics graph was sketched
while in part (c) (ii), a logic gate symbol was drawn instead of switching
circuit.

Furthermore, most of those who scored marks from 3.5 to 5.5, were noted
to perform well in the question items in parts (a), (b) (i) and (c) (ii), but
failed those in part (c). This might be due to the fact that the concepts
assessed by the former question items are among the common ideas in the
subtopic of Transistors. Actually, part (c) required the candidates to have
higher cognitive ability and competences beyond just recalling the symbols.
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The question item also demanded good organization and drawing skills.
Therefore, only 0.1 percent of the candidates were capable of doing that as
well as giving correct answers to other parts of the question. Extract 1.12.2
represents the responses of one of the candidates who scored all 10 marks
in this question.

Extract 1.12.2
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Extract 1.12.2, a sample of an answer from a candidate who responded
correctly and systematically in each part of the question items. For
instance in (b) (ii) correct explanations with supporting diagram were
given to show how a junction transistor can be connected to act as a
current operator device.
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2.1.13 Question13: Electronics (Logic Gates)

This question had three parts namely (a), (b) and (c). In part (a) the
candidates were required to: (i) give the meaning of the term "logic gate",
and (ii) list three basic logic gates that make up all digital circuits. In part
(b) they were required to: (i) identify the logic gates marked R and S in the
following figure, and (ii) write down the output at's'whenP=1and Q=1

as well aswhen P=0 and Q = 0.

S D

In part (c), they were required to obtain the truth table for the circuit shown
in figure below.

E=E 4D

97.8 percent of the candidates attempted this question and the performance
was as follows: Those who scored marks ranging from 0 to 3, 3.5to0 5.5 and
6 to 10 were 14.6, 19.3 and 66.1 percent, respectively. These data implies
that the performance in this question was good since 85.4 percent of the
candidates scored marks above the pass mark. This indicates that most of
the candidates acquired the intended knowledge and were competent in the
topic of Electronics, particularly in the subtopic of Logic Gates.

The group of candidates who had good performance (66.1%) comprised of
4.1 percent of those who managed to answer correctly each item in this
question. Those were having adequate knowledge of logic gates, since they
were able to define correctly the term logic gate as applied in digital
electronics and listed accurately the three basic logic gate that make up all
digital circuits. They were also able to identify that, the logic gate marked
R was a NOR gate and S, was a NOT gate. They were also capable of
applying operational principles of binary numbers (0 and 1) to construct

appropriately the truth table of the given logic circuit and find the output at
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"s" in part (c). Extract 1.13.1 shows good responses for this question from a
candidate who managed to provide correct answers to most of the question

items.

Extract 1.13.1
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Extract 1.13.1, a sample of an answer of a candidate who managed to
provide precise definition of logic gate and was able to find correctly the
output at "s". He/ she also constructed a correct truth table in part (c).
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In the group of those who performed poorly, 4.9 percent provided wrong
answers for each question item hence, scored 0 marks. The other 9.7
percent were able to answer correctly a few question items particularly
those in part (a) and item (b)(i). These items required a recall of the
concepts (knowledge level of cognitive domain). Generally, the concepts
examined in these question items are very common ones in the topic of
Electronics. Most of the candidates failed to answer parts (b) (ii) and (c)
which required higher cognitive levels involving application, analysis and
synthesis of ideas. Extract 1.13.2 shows the work of one of the candidates
who attempted this question poorly.

Extract 1.13.2
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Extract 1.13.2, a sample of responses which were incorrect with respect to
the demands of the question items. For instance, in (a) (ii), the candidate
mentioned various logic gates he/she knew instead of the basic logic
gates.
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2.1.14 Question 14: Environmental Physics

This question consisted of three parts namely (a), (b) and (c). In part (a),
the candidates were required to: (i) give a meaning of solar constant, and
(ii) list two factors on which the solar constant depends. In part (b) they
were required to: (i) give two advantages of photovoltaic system, and (ii)
explain briefly how photovoltaic cell works. In part (c), the candidates were
required to: (i) estimate the maximum power available from 10 m? of solar
panel, and (ii) calculate the volume of water per second which must pass
through when the inlet and outlet temperatures of the panel are at 10 °C and
60 °C, respectively under the assumption that waves carry away energy at
the same rate as the maximum power available.

The number of candidates who opted for this question was 9539,
corresponding to 48.8 percent. Their performance was as follows: 75.8
percent scored marks ranging from 0 to 3, (including 44.2 % who scored 0
marks), 15.9 percent scored 3.5 to 5.5 marks while 8.3 percent scored 6 to
10 marks including nine (9) candidates who scored all the10 marks allotted
in this question. The performance of the candidates in this question is
presented in Figure 8.

0.
15.9% ' Scores

m0O-30
3.5-55

m6.0-10.0

Figure 8: Performance of candidates in question 14

The general performance in this topic was weak since only 24.2 percent of
the candidates scored marks within or above the pass mark. The
performance on the same topic for last year (2017) was good as 83 percent
of the candidates passed (Appendix A). This big drop of performance (from
good to weak) indicates that some areas of the topic were not well
understood by the students. Therefore, it is advised that during the
teaching/learning of this topic, concentration should be given to each
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objective of the topic as contained in the syllabus to make students
conversant in all areas.

Most of those who scored marks within the failure range (0 to 3 marks)
were not able to define solar constant in (a) (i), hence, failed to respond
correctly to part (c) since it required the concept of solar constant. Most of
the candidates within this category lacked knowledge on the principle of
photovoltaic cell, thus, failed to mention its advantages and mechanism.
Extract 1.14.1 shows one of the work of a candidate with low performance

in this question.

Extract 1.14.1
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Extract 1.14.1, a sample of an answer from a candidate who gave
incorrect definition of solar constant and used incorrect formula to
calculate maximum power from the solar panel. The other given responses
were also incorrect hence he/she scored 0 marks in this question.
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A total of 9 candidates who scored all the marks in this question had
adequate knowledge hence, they were able to recall the concept of solar
constant and the factors on which it depends. They also gave precise
explanations on the advantages and mechanism of photovoltaic system.
Moreover, they were capable to interpret the demands of the question and
link them with the concepts of Heat as well as Fluid Dynamics. A good
number of them estimated well the maximum power in a solar panel and
the volume of water per second which must pass through the panel. Such
precise responses demonstrated their interpretational, analytical and
synthetic reasoning competences with regard to the subtopic of Energy
from the environment, particularly Photovoltaic System. Extract 1.14.2
shows one of good responses for this question.

Extract 1.14.2
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Extract 1.14.2, a sample of an answer from a candidate who presented
neat and correct responses to each question item. For example in (c) (ii)
he/she was able to calculate systematically the volume per second of
water which must pass through the panel.

131/2 PHYSICS 2

This paper consisted of short answer questions constructed from six topics
as indicated in the analysis Each question carried a weight of 20 marks and
the performance of the candidates were regarded as weak, average and
good in the score ranges of 0 to 6.5, 7 to 11.5 and 12 to 20 marks,
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respectively. In this paper, 7 to 20 marks was taken as the range of pass
marks.

Question 1: Fluid Dynamics

This question had four parts namely (a), (b), (c) and (d). In part (a), the
candidates were given Bernoulli's equations:

p+ pgh + %pvz = constant, then they were required to: (i) explain what

does each term on the left hand side of the equation represent, and (ii)
mention any three conditions which make the equation valid. In part (b)
they were required to calculate the flow rate and the velocity at the outlet of
the pipe in the second floor bathroom given that: water is supplied to a
house at ground level through a pipe of an inner diameter of 1.5 cm at an
absolute pressure of 6.5 x 10° Pa, with a velocity of 5 m/s and the pipe

line leading to the second floor bathroom 8 m above has an inner diameter
of 0.75 cm. Part (c) required them to define the terms: (i) non-viscous fluid,
(ii) stead flow, (iii) line of flow and (iv) turbulent flow as applied to fluid
flow. In part (d) the candidates were given a stem of question which reads:
"A horizontal pipeline increases uniformly from 0.080 m diameter to 0.160
m diameter in the direction of flow of water. When 96 litres of water is
flowing per second, a pressure gauge at 0.08 m diameter section reads
3.5 X 10° Pa". Then they were required to calculate the reading of the

gauge at the 0.160 m diameter section while neglecting any loss.

The question was opted for by 93.1 percent of the candidates whereby 18.5
percent of these candidates scored marks ranging from 0 to 6.5 (including
1.4 percent who scored 0 marks out of 20 marks), 35.5 percent scored 7 to
11.5 marks and 46 percent scored 12 to 20 marks. The performance for this
guestion was good since the majority of candidates (81.5%) passed the
question by scoring marks greater or equal to 7. This implies that the
candidates had acquired the intended knowledge, skills and competences on
the assessed areas of the topic of Fluid Dynamics. The data stated above are
summarised in Figure 9.
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Figure 9: Performance of candidates in question 1

The candidates who scored 12 to 20 marks showed a good understanding of
the question as they presented their responses systematically and correctly.
Most of them were able to identify and apply the principle of continuity
and Bernoulli's Principle which were necessary for carrying out the
calculations in this question. Their responses were also free from errors,
indicating that they mastered well the content of the topic of Fluid
Dynamics and they were having adequate mathematical skills to carry out
the calculations. Extract 2.1.1 shows a sample of responses of one of the
candidates who did well in this question.

Extract 2.1.1
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Extract 2.1.1, a sample of an answer from a candidate who managed to
provide correct responses to each part of the question. For example,
he/she was able to explain and illustrate by clear diagrams as shown in
parts (b) and (c).

Those who scored 0 to 6.5 marks provided incorrect answers to many parts
of the question while some of them solved a few parts of the question and
skipped the others. Generally, the responses of lower achievers in this
question showed that most of them were having inadequate knowledge on
the topic of Fluid Dynamics, hence, provided inappropriate answers to most
parts of the question. Extract 2.1.2 shows a sample of the responses of one
of the candidates who scored poorly in this question.
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Extract 2.1.2
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Extract 2.1.2, a sample of an answer from a candidate who gave
incorrect answers to each question item. For instance, in (a) (ii) he/she
named the symbol contained in each term of the given expression
instead of writing the names of the quantities represented by each term.

2.2.2  Question 2: Vibrations and Waves (Wave Motion)

This question consisted of four parts namely (a), (b), (c) and (d) of which,
part (a) required the candidates to give the meaning of: (i) progressive
waves, (ii) refraction of waves, (iii) diffraction of waves and (iv) standing
waves. Part (b) required them to determine the amplitude and phase angle
formed when two opposite progressive waves represented by:

Y; = 5Sin (wt + g) and Y, = 5Sin (wt — g) form a standing wave. In part

(c), the candidates were required to determine the end correction of the tube
and the velocity of sound in air given that the shortest lengths of the
resonance tube closed at one end are 31.6 cm when resounded to a fork of
frequency 256 Hz and 20.5 cm when resounded to a fork of frequency 384
Hz. In part (d), they were required to: (i) define the term interference of
waves, and (ii) determine the wavelength of light and the distance between

two adjacent bright fringes given that: a viewing screen is separated from a
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double - slit source by 1.2 m, the distance between the two slits is 0.030
mm and the second order bright fringe (m = 2) is 4.5 cm from the central
line.

A total of 11,726 (60%) of the candidates attempted this question whereby
36.6 percent of them scored marks ranging from 0 to 6.5, 35.4 percent
scored 7 to 11.5 marks and 28 percent scored 12 to 20 marks. These scores
indicate that the performance in this question was good since 63.4 percent
of the candidates scored more than one-third of the allotted marks in the
question. Figure 10 illustrates the information given above.

Scores

m0-6.5
7-11.5
m12-20

Figure 10: Performance of candidates in question 2.

Among the candidates who performed well in this question, 4,690
candidates (0.4%) scored all the 20 marks allotted in this question as they
were able to define correctly the terms progressive waves, refraction of
waves, diffraction of waves and standing waves. Moreover, they derived
correctly the equation of resultant waves formed by a superposition of
given waves, hence deduced the required amplitude and phase angle of the
resultant wave. They also used a correct formula to relate the end
correction, length of the resonance tube and wave length, hence, computed
the required values of end correction and velocity of sound in air. Others
missed to score all the marks due to skipping some important steps in doing
the calculations as well as provision of incorrect conditions which makes
Bernoulli's equation valid. Extract 2.2.1 shows the responses given by one
of the candidates who did well in this question.
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Extract 2.2.1
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Extract 2.2.1, a sample of an answer from a candidate who wrote correct
explanations and showed clear illustrations and steps in performing
calculations.

On the other hand, those who scored marks ranging from 0 to 6.5 marks in
this question were lacking basic knowledge of the topic of Vibrations and
Waves and some of them were having difficulties in understanding the
demands of the question items. For instance, it was observed that some
candidates failed to define the terms "refraction of waves" and "diffraction
of waves" which are among the basic concepts in the topic of vibrations
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and waves. Extract 2.2.2 shows the responses of one of the candidates who
performed poorly in this question.

Extract 2.2.2

2 @) (1) Proarecsive _toave —  Are  The  coave
C@nl&}‘;}l; a-l,C nocﬂe a,—,cﬂ ~anfv‘noz£bo

6‘:) QQ/‘)CPGL'&Z)-’) o?C ave —

(”'.'.) Di'}cjﬁ'ac?%‘on o{[ wavels -

(lV,) A‘LGD&[)"“ LIAVE - rQ;[rer b Ha Loanr€ ww

elnd J’I_Eiﬁﬂd(\,{ (2] 31‘1/80 ID-D ;nf .,

) .= 5 (o [ A+ )
) 4 n [ L 777

= 504 ) -
VENERD ISR

Gly

From
Y=_aSip (wit+ 27x)
Aompltede  a= Em

QK = Wy
7
1,
ax =Y
X = 1 1
6

77



2| (@) —Solectoon
Deda _grven
:{'Tf:’flu,encq (F)= LLL Ha -
trgbiend, (B)= 334,
’ Len.% L, = ?I'Gfrn
Cenahth Ly = Robcm.

g ;‘:” 1—_ = F&|
B =y

WHt 32F = Cfo#e
Bibca> 6516 m
208w 5 RO0EL -
5'3?L+ QIQ_QL = OL2| ~
. o K-
o L2

Extract 2.2.2, indicates a sample of an answer from a candidate who
attempted to define stationary waves by using the properties of
progressive waves leaving other quantities undefined. Also he/she applied
incorrect formulae in performing calculations ended with incorrect
answers.

2.2.3 Question 3: Vibrations and Waves (Physical Optics)

This question comprised of four parts namely (a), (b), (c) and (d). In part
(a), the candidates were required to define the term coherent source of light.
Part (b) required them to: (i) mention three methods (apart from double slit
experiment) that can be used to form interference pattern, and (ii) explain
whether transverse or longitudinal waves could exist if the vibratory motion
causing them were not simple harmonic. In part (c), the candidates were
given a stem of the question which reads: "A beam of monochromatic light
of wavelength 680 nm in air passes into glass". Then they were required to
calculate: (i) the speed of light in glass, (ii) the frequency of light and (iii)
the wavelength of light in glass. Part (d) required the candidates to find: (i)
the angle to the normal of a second order maximum, (ii) largest number of
orders that can be visible and, (iii) the angular separation between the third
and fourth order images given that, light of wavelength 644 nm is incident
on a grating with a spacing of 2.00x107° m.

A few candidates (29.2%) opted for this question. 34.9 percent of them
scored marks ranging from 0 to 6.5 (including 4 percent who scored 0
marks), 33.2 percent scored 7 to 11.5 marks and 31.9 scored 12 to 20 marks
(Figure 11). Based on these data the performance of the candidates in this
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question was good since 65.1 percent scored more than one third of the
marks awarded to the question. The performance in this question is higher
than that of question 2 (constructed from the same topic) although the
former question attracted majority of the candidates.

Scores

m0-6.5
7-11.5

m12-20

Figure 11: Performance of candidates in question 3.

Most of the candidates (31.9%) who did well in this question were able to
give a correct definition of coherent sources and applied the required
formulae for calculating the speed, frequency and wavelength of light in
glass. Majority of them used appropriate formulae for finding the angle to
the normal of second order maximum, the largest visible number of order
and the angular separation between the 3™ and 4™ order images. However,
most of them failed to give logical reasons in 2 (b) (ii) which required them
to explain whether transverse or longitudinal waves could exist if the
vibratory motions causing them were not simple harmonic. Extract 2.3.1
shows an example of good responses for this question.
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Extract 2.3.1
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Extract 2.3.1 shows the work of a candidate who was systematic in
performing the question as he/she used the correct formulae and
procedures except for part 3 (b) (ii) which was found to challenge most of
the candidates.

Most of those who scored low marks in this question (34.9%) defined
partially the term coherent source and mentioned incorrect methods that
can be used to form interference pattern. Most of them were also not able to
apply correctly the formula of refractive index of light passing from one
medium to another to determine the values of velocity and wavelength of a
monochromatic light in glass. This implies that during the teaching/learning
process some candidates did not get enough exercises especially on the
tested area of the topic. Extract 2.3.2 is the sample of responses given by
one of the candidates who did all parts of this question and scored 0 marks.
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Extract 2.3.2, shows a sample of an answer from a candidate who
explained the effect of interference of light produced by coherent sources
instead of defining the term coherent source. He/she also provided reasons
which do not carry any idea on explaining "whether transverse or
longitudinal waves could exist if the vibratory motion causing them were
not simple harmonic
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2.2.4 Question 4: Properties of Matter (Surface Tension)

This question had four parts namely (a), (b), (c) and (d). In part (a), the
candidates were required to mention any two factors which affect the
surface tension of a liquid giving two typical examples to each factor. Part
(b) required them to explain the reason for the molecules of a liquid at the
surface of the liquid to possess high potential energy than those within it. In
part (c), they were required to: (i) derive an expression for excess pressure
inside a soap bubble of radius R and surface tension y when the pressure

inside and outside the bubble are P, and P respectively, and (ii) calculate
the excess pressure inside the soap bubble of a diameter 5 mm if the
atmospheric pressure is 10° Pa and the surface tension of soap solution is
2.8x10% Nm™. In part (d), the candidates were given that: “water rises up in
a glass capillary tube to a height of 9.0 cm while mercury falls down by 3.4
cm in the same capillary tube"”. Then they were required to determine the
ratio of surface tensions of mercury and water assuming the angles of
contact for water - glass and mercury - glass are 0° and 135°, respectively.

More than two thirds (70.1%) of the candidates attempted this question.
31.9 percent of those who attempted this question scored marks ranging
from O to 6.5, 34.6 percent scored 7 to 11.5 marks while 33.5 percent
scored 12 to 20 marks (Figure 12). The performance in this question was
generally good since 68.1 percent of the candidates passed the question by
scoring 7 marks and above. This implies that majority of the candidates
who opted for this question understood well the concepts related to the
topic of Properties of Matter.

Scores
m0-6.5
7-11.5
m12-20

34.6%

Figure 12: Performance of candidates in question 4.
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Most of the candidates who had good scores (12 to 20 marks) in this
question were capable of providing logical factors affecting surface tension
and supported their explanations with vivid examples. Moreover, a good
number of them wrote correct reasons on why molecules on the surface of a
liquid have more potential energy than those inside the liquid. Most of
them also derived correctly the expression for excess pressure inside a soap
bubble and substituted clearly the data for calculating the pressure inside
the soap bubble. Extract 2.4.1, shows an example of the responses from one
of the candidates who had a good score in this question.

Extract 2.4.1
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Extract 2.4.1, a sample of an answer from a candidate who mentioned
correct factors affecting surface tension including logical reasons to
support the answers. He/she attempted correctly all other question items.

Conversely, most of the 31.9 percent of the candidates who had poor
performance in this question, gave incorrect responses in relation to the
factors affecting surface tension and were unable to derive appropriately
the expression for excess pressure inside the soap bubble. In addition, it has
been noted that, most of these candidates used wrong formulae, hence,
failed to obtain the correct answers in question items which required
calculations. Extract 2.4.2 shows an example of the responses of one of the
candidates who had poor performance in this question.

Extract 2.4.2
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Extract 2.4.2, indicates a sample of an answer from a candidate who
provided long explanations to support incorrect factors affecting surface
tension. He/she also applied incorrect arguments to derive the formula for
excess pressure inside the soap bubble while in part (d) he/she analysed
the data without using them.

2.2.5 Question 5: Properties of Matter (Elasticity and Kinetic Theory of

Gases)

This question consisted of parts (a), (b), (c) and (d), of which part (a)
required the candidates to give brief explanations on the following two
observations: (i) bridges are declared unsafe after long use, and (ii) iron is

90



more elastic than rubber. Part (b) required them to calculate the force which
stretches a composite wire of a diameter 1 cm by 1.2 mm given that the
wire is made up of copper and steel of lengths 2.2 m and 2 m, respectively
and the Young's Modulus for copper and steel are 1.1 x 10'Pa and

2.0 x 10*! Pa, respectively. Part (c) required the candidates to explain what

do they understand by the terms: (i) a perfectly elastic material, (ii) the
ultimate tensile strength, (iii) an elastic limit, and (iv) Poisson's ratio. In
part (d), it was given that: "two rods of different materials but of equal
cross - sections and lengths of 1.0 m each are joined to make a rod of
length 2.0 m. The metal of one rod has coefficient of linear thermal
expansion 107°/°C and Young Modulus 3x10*°N/m? and the other metal

has the values of 2x10°/°C and 10'°N/m? respectively". Then, the

candidates were required to calculate the pressure which must be applied to
the ends of the composite rod to prevent its expansion when a temperature
is raised by 100°C.

A total of 13,234 candidates corresponding to 67.7 percent attempted this
question. Out of them, 61.1 percent scored marks ranging from 0 to 6.5, 27
percent scored 7 to 11.5 marks and 11.9 percent scored 12 to 20 marks
(Figure 13). These results imply that the performance of the candidates in
this question was average, but leaned towards the lower margin as only
38.9 percent passed the question.

70% -~
61.1%
60%
50% -

40% -

B8]

30% - 7.0%
20%
100"6 | -
0% : :
0-6.5 7-11.5 12-20
Scores

Percentage of Candidates

Figure 13: Performance of candidates in question 5.

The candidates who had a poor performance in this question provided
answers with many errors. Most of them gave incorrect reasons on parts
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which required brief explanations. Their responses indicated that they
lacked knowledge and various skills which were required to make them
competent in solving the questions. For instance, most of them were able to
extract data given on the stem of the question, but failed to recall or derive
the appropriate formula for substituting those data. Extract 2.5.1 shows the

answers given by one of the candidates who performed poorly in this
question.

Extract 2.5.1
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Extract 2.5.1, indicates how the candidate provided incorrect responses to

each question item. For instance, in part (b) he/she used the formula
F = %% instead of F = % and therefore received incorrect answer.
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Those who scored high marks (11.9%) in this question included a 0.4
percent who provided correct answers to each part of the question, hence,
scored all the 20 marks awarded for this question. The rest were challenged
by some parts, especially those which required explanations. This implies
that those candidates understood the demands of each question item and
were having adequate knowledge and competence on the topic of
Properties of Matter. Extract 2.5.2 shows an example of the work of a
candidate who managed to give correct answers to all parts of this question.

Extract 2.5.2
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Extract 2.5.2, a sample of an answer from a candidate who was able to
provide the reasons on why the bridges are declared unsafe after long use,

as well as why iron is more elastic than rubber. Moreover, he/she gave
appropriate responses to all other question items.
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2.2.6 Question 6: Electrostatics

This question comprised of four parts namely (a), (b), (c) and (d). In part
(a), the candidates were required to explain the effect of dielectric material
on the capacitance of a capacitor when the capacitor is: (i) isolated, and (ii)
connected to the battery. Part (b) required them to explain how electrolytic
capacitors are made. In part (c), the candidates were given the question
which read: "Two point charges each of mass m and charge Q were
suspended at a common point by two threads of negligible mass and length
L. If the two point charges were at equilibrium show that: (i) the distance of
Q%L

2mesmg

— 3 Qz mn . -
B = Jm. In the final part (d), they were given a stem of the
question which read: "Two charges g, = +3uC and g, = —3uC are

located 0.2 m apart in vacuum". Then, they were required to find: (i) the
electric field at the midpoint of the line joining the two charges, and (ii) the

separation x:( )3, and (i) the angle of inclination,

force experienced by the negative test charge of magnitude 1.5x10°°C
placed at that midpoint.

Only 18.5 percent of the candidates opted for this question. Out of them 63
percent scored marks ranging from 0 to 6.5 (including 16.8 percent who
scored O marks), 29.3 percent scored 7 to 11.5 marks and 8.7 percent
scored 12 to 20 marks (Figure 14).

8.7%
Scores
28.3% m0-6.5
7-11.5

Figure 14: Performance of candidates in question 6.

Most of those who had poor performance (63%) in this question provided
responses characterised by incorrect concepts, formulae and errors in
computation. A good number of them attempted few parts of the question
items leaving other parts. Generally it was noted that, their failure in this
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question was contributed by various reasons including: low ability to recall
the important concepts of the topic, poor competence in derivations of
formulae and lack of knowledge of solving questions involving two or
more forces acting on a charge. Extract 2.6.1 represent an example of a
responses from one of the candidates who had a poor performance in this

question.
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Extract 2.6.1, indicates a sample of an answer from a candidate who made
incorrect resolution of components of tension in part (c) as well as a
wrong illustration of the position of point charge in part (d).

Among those who performed well, 0.1 percent were able to provide correct
answers to each question item, hence managed to scored all the 20 marks.
Others scored less than 20 marks due some errors which were mostly
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caused

by lack of accuracy, and critical thinking abilities in giving answers

especially of parts (a) and (b), which required explanation. Extract 2.6.2

shows

responses from one of the candidates who responded well in this

question.

Extract 2.6.2
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Extract 2.6.2, shows a sample of an answer from a candidate who
provided a good illustrative diagrams and resolved correctly the
components of weight. Also he/she calculated correctly the forces acting
on the point charges and verified systematically the given expressions.

2.2.7 Question 7: Electromagnetism

This question consisted of five parts namely (a), (b), (c), (d) and (e). Part
(a) required the candidates to: (i) define the term Ballistic galvanometer,
(i) state two conditions to be fulfilled for the galvanometer to be used as a
ballistic galvanometer, and (iii) use laws of electromagnetism to show that
the charge delivered to the galvanometer does not depend on how long it
takes to remove the search coil from the magnetic field. The stems of the
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question were given as ‘a small flat coil of N turns and area A with its plane
perpendicular to the magnetic field of flux density B, a search coil
connected to the ballistic galvanometer and the total resistance R of the
circuit'. In part (c), the candidates were given a stem of the question which
read: "A circular coil of 300 turns has a radius of 10 cm and carries a
current of 7.5 A". They were then required to calculate the magnetic field
susceptibility at: (i) the centre of the coil, and (ii) a point which is at a
distance of 5 cm from the centre of the coil. In part (d), they were required
to define: (i) ampere, and (ii) hysteresis. In part (e), they were given a stem
of the question which read: "Two parallel conductors A and B are situated
0.16 m apart. Conductor A, carries a current of 4 A and conductor B carries
a current of 8 A". Then, the candidates were required to calculate the
distance from point A to a point where the magnetic fields due to A and B
cancel each other while ignoring the effect of earth's magnetic field.

A total of 2,996 candidates constituting 15.6 percent attempted this
question whereby 56.5 percent of them scored marks ranging from 0 to 6.5
(including 9.4 percent of those who scored 0 marks). 32.3 percent scored 7
to 11.5 marks and 11.2 percent scored 12 to 20 marks. The candidates'
performance is given in Figure 15. Generally, the performance of the
candidates in this question was below average since only 43.5 percent
passed the question. This indicates that most of the candidates did not
understand well the assessed content in the topic of Electromagnetism.
Similarly, the performance in the same topic for the year 2017 was weak
(Appendix A) whereby only 21.5 percent of the candidates passed the
question. However, despite of the noted improvement, further
improvements are required on the teaching/learning materials and
methodology for the purpose of raising the ability of the students to
understand, retrieve and apply thoroughly the knowledge of
electromagnetism in solving various problems.
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Figure 15: Performance of candidates in question 7.

Most of the candidates (56.5%) who scored low marks in this question
provided responses which were poorly organized. Their definitions and
explanations possessed some misconceptions and contradictions making
the responses wrong. Others failed to answer some parts of the question
especially those involving calculations. Most of those candidates had poor
communication skills and lacked computational ability. Such skills and
abilities are deemed important in answering this question, since most of its
question items required explanations, derivations and calculations. Extract
2.7.1 show the responses given by one of the candidates who performed
poorly in this question.

Extract 2.7.1
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Extract 2.7.1, a sample of an answer of a candidate who defined a
ballistic galvanometer as a device used to measure the "direction of a
current” while it "measures charge". He/she also mentioned magnetic
materials as metal, iron and steel instead of ferromagnetic, paramagnetic
and diamagnetic. Generally, all responses given in this extract were
incorrect.

The group of those who performed well (11.2 %) in this question, consisted
of 300 candidates (0.1%) who managed to score all the marks allotted in
this question. Those candidates were able to define precisely the term
ballistic galvanometer and explained well the conditions to be fulfilled for a
galvanometer to be used as a ballistic galvanometer. They were also able to
apply the law of electromagnetism to deduce an expression for induced
charge in a coil, hence, managed to verify that "charge delivered to the
galvanometer is independent of time taken to remove the search coil”. In
addition, most them showed good ability to recall the formulae for
magnetic field strength at the centre and at a point along the axis of the coil
and described correctly the three magnetic materials (Ferromagnetic,
Paramagnetic and Diamagnetic materials). Extract 2.7.2 shows one of good
responses for this question.
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Extract 2.7.2
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Extract 2.7.2, shows the responses of a candidate who provided the correct
answers in most parts of the question items. For example, in part (b), (c)
and (e) he/she applied correctly the formulae and concepts in all
calculations and described well the types of magnetic materials.
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2.2.8 Question 8: Atomic Physics (Quantum Physics and Nuclear Physics)

This question had four parts namely (a), (b), (c) and (d). Part (a) required
the candidates to: (i) define the term photon, (ii) list three properties of a
photon, and (iii) state any four laws of photoelectric emission. In part (b),
they were required to: (i) briefly explain the factor which influenced de-
Broglie to think that the material particles may also show wave nature and

give explanation why wave nature of matter is not noticeable in daily life

observations, and (ii) prove that de - Broglie wave length A = z;ﬁ where
N

m is the mass of the electron, e is the charge of the electron, h is the
Planck’'s constant and V is the accelerating potential. They were also

required to: (iii) calculate the work function of the material from which the
emitter is made given that "Light of wavelength 488 nm is produced by an
argon laser which is used in the photoelectric effect and when light from
that spectral line is incident on the emitter, stopping potential of
photoelectrons is 0.38V". In part (c), the candidates were required to define
and provide one suitable reaction equation of: (i) Alpha decay, (ii) Beta
decay, (iii) Gamma decay, (iv) Fission, and (v) Fusion. In part (d), the
candidates were given a stem of the question which read: "A freshly
prepared sample of a radioactive isotope Y contains 101 atoms. The half-
life of the isotope is 15 hours". Then they were required to calculate: (i) the
initial activity, and (ii) the number of radioactive atoms of Y remaining
after 2 hours.

The question was attempted by 12,515 candidates making 64.1 percent. Out
of them, 39.4 percent scored marks ranging from 0 to 6.5, 37.5 percent
scored 7 to 11.5 marks and 23.1 percent scored 12 to 20 marks out of the 20
marks allotted in this question. Generally, the performance in this question
was good as 60.1 percent of the candidates passed the question. This
implies that the topic was moderately understood by most of the candidates.
Nevertheless, the performance was supposed to be higher than observed
since the assessed concepts are also covered in Chemistry, therefore, most
of the candidates could have studied them twice.

Most of the candidates who scored 12 to 20 marks had shown a good
understanding of the concept on photon and its properties. Their ability to
recall and state the laws of photoelectric emission as well as concepts of
alpha decay, beta decay, gamma decay, fission and fusion was also high. A

good number of them were having adequate interpretational and application
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competences which enabled them to analyse the data given in the question

items
requir

hence,

of parts c (iii) and (d), and used appropriate formulae to calculate the
ed parameters. However, some of them lacked evaluation knowledge,
failed to give suitable responses in part (b) (i) which required critical

thinking. Extract 2.8.1 shows the work of one of the candidates who
managed to provide the required responses in this question.

Extract 2.8.1
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Extract 2.8.1, a sample of an answer of a candidate who provided the
correct answers to most parts of the question including part (c),
which challenged most of the candidates who opted for this question.

Furthermore, it was noted that most works of the candidates who scored
low marks in this question were characterized by provision of incorrect
concepts, formulae and some of them failed to answer certain parts of the
question. This indicated that most of them had learnt the topic from which
the question items were constructed, but failed to retrieve the concepts
properly. Hence, they wrote responses which contained partial information
about the concepts required. Extract 2.8.2 shows the responses of one of the
candidates who provided incorrect answers to most of the items in this
guestion.
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Extract 2.8.2
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Extract 2.8.2, a sample of an answer of a candidate who provided
incorrect answers to most of the given responses although the work is well
arranged. For example he/she defined alpha decay as "disintegration of
the particle element with emission of light to the positive terminal™. This
indicates that, he/she failed to recall properly the concept.
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2.2.9 Question 9: Atomic Physics (Structure of the Atom and Nuclear
Physics)

This question had parts (a), (b), (c) and (d). In part (a), the candidates were
required to: (i) mention any four important features in the design of a
nuclear reactor, (ii) differentiate binding energy from mass defect, and (iii)
calculate the binding energy per nucleon in MeV and the packing fraction
of the alpha particle given that: masses of proton, neutron and alpha
particle are 1.0080 1.0087 and 4.0026 u, respectively. Part (b) required
them to: (i) state any three limitations of Bohr's model of hydrogen atom,
(i) develop an expression for the radius r of the orbit of an electron of
mass m and charge e revolving around the nucleus in terms of m, e, m,
quantum number n, Planck constant h and permittivity of free space £, and
use the derived expression to calculate the Bohr's radius. In part (c), they
were required to: (i) distinguish between ionization energy and excitation
energy, and (ii) explain why hydrogen spectrum contains a large number of

spectral lines although its atom has only one electron. In part (d), the
candidates were given the following diagram:

ﬂ‘ 0 n=aoo

n=>5

= 1-0.85 n=4
£

£5-1.51 n=3
L
=
84

1339 n=2

136 n=l

Then they were required to: (i) calculate the frequency and wavelength of
the radiation emitted as a result of an electron transition from n = 4 to when
an electron is at ground state, and (ii) determine the energy at the energy
level where n = 5.
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82.1 percent of the candidates attempted this question whereby 45.1 percent
of them scored marks within the failure range of performance (0 to 6.5
marks), 35.1 percent scored within the average range (7 to 11.5 marks) and
19.8 percent scored marks within the good range of performance (12 to 20
marks). These data are depicted in Figure 16.

7-11.5

Scores

0-6.5

0% 10%0 20% 30% 40% 50%
Percentage of Candidates

Figure 16: Performance of candidates in question 9.

The data given in Figure 16 indicate that a total of 54.9 percent of the
candidates scored marks within the passing range, hence, an average
performance. However, the number of those who failed is relatively large
(45.1%), with 747 candidates (4.7%) scoring O marks. This indicates
limited understanding of some concepts such as binding energy, mass
defects, limitations of Bohr's energy and ionization energy which are basic
concepts in the topic of Atomic Physics.

Among those who scored higher marks (12 to 20 marks), only seven (7)
candidates managed to respond correctly to each examined item, hence
scoring all the marks allotted in the question. Those candidates were noted
to have adequate knowledge and competences, therefore, they did well
even in the question items which involved high cognitive levels such as
items: (b)(ii) (synthesis), (c) (ii) (evaluation) and (d) (analysis).
Nevertheless, these items were observed to challenge most of the
candidates hence, led some of them to score marks less than 20. Extract
2.9.1 shows one of good responses in this question.
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Extract 2.9.1
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Extract 2.9.1, a sample of an answer of a candidate who managed to
provide a brief, precise explanations and systematic calculations to most
of the question items.

In the case of those who scored low marks (0 to 6.5 marks), most of them
gave correct responses to some items of the questions especially items
(b)(i) and (c)(i). This might be due to the fact that concepts examined in
these items are very familiar to learners as they are discussed in both
Physics and Chemistry at both ordinary and advanced secondary school
levels. However, most of them failed to provide correct answers for items
@ (i), (b) (i), (c¢) (ii) and part (d) due lack of higher cognitive
competences. Extract 2.9.2 shows the work of one of the candidates who
had poor scores in this question.
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Extract 2.9.2
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Extract 2.9.2, a sample of an answer of a candidate who gave incorrect
responses to each part of the question. For example, in (d) (i), he/she used
incorrect procedures and formulae to determine the frequency and wave
length of the emitted radiation.

ANALYSIS OF THE CANDIDATES' PERFORMANCE PER TOPIC

In Physics 1 and 2 examination papers, a total of twelve (12) topics were
tested. These topics were: Measurements, Fluid Dynamics, Vibrations and
Waves, Atomic Physics, Heat, Properties of Matter, Electronics,
Electromagnetism, Mechanics, Electrostatics, Environmental Physics and
Current Electricity.

The analysis of the candidates’ responses in each topic shows that the
performance on the topics of Measurements was 86.6 percent, Fluid
Dynamics 81.5 percent and Vibrations and Waves 64.3 percent which
reflect a good performance. Average performance was observed in the
topics of Atomic Physics (57.8%), Heat (55%), Properties of Matter
(53.5%) and Electronics (53.2%). Other topics in this category were
Electromagnetism (43.5%), Mechanics (42%) and Electrostatics (37%).
However, the topics of Environmental Physics and Current Electricity had
24.2 and 20.9 percent, respectively, indicating weak performance.

Some of the main reasons for an average performance include failure of the
candidates to comprehend the concepts in some parts of the question items
and lack of mathematical skills in performing calculations. On the other
hand, weak performance was contributed by insufficient mastery of the
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content, lack of knowledge and mathematical ability in calculations. Other
factors were misconception of ideas and failure to apply principles and
laws of physics in the prescribed fields of study. Generally, most of them
failed to provide a logical flow of ideas and were incompetent in conveying
the acquired knowledge and skills to solve questions related to their daily
life situations. The summary of the candidates' performance in all topics is
shown in Appendix C.

CONCLUSION AND RECOMMENDATIONS
Conclusion

The candidates' performance in ACSEE in Physics Examination for 2018
was average. Most of the candidates who sat for the examination scored the
passing marks allotted for each question especially those which involved
the use of formulae, principles and laws of Physics in performing
calculations. The performance on the questions which required detailed
explanations were observed to be weak.

The analysis further addressed the challenges faced by the candidates who
scored low marks. Incompetency in the English language use, failure to
apply formulae and lack of carefulness when substituting the data in the
given or formulated equations were among the factors which caused weak
performance in the stated topics.

Generally, the analysis reveal that the candidates' performance in Physics
subject has increased by only 0.7 percent as compared to the year 2017.
This reflects a poor coverage of the content during the teaching and
learning process as it was noted in Appendix A. It shows that only 3 out of
the 12 topics that were examined had good performance contrary to the
previous year (2017) that registered good performance in seven (7) out of
twelve (12) topics. However, improvements of performance were observed
on some topics, particularly, Mechanics and Electromagnetism as shown in
Appendix B.

It is expected that the recommendations given through this analysis will be
helpful to students, teachers and all educational stakeholders during the
teaching and learning process for improving the performance of candidates
in the future Examinations.
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4.2

Recommendations

In order to improve the performance of prospective candidates in Physics
Examination, it is recommended that:

(@)

(b)

(©)

(d)

(€)

(f)

Students should be guided to work hard on mastering mathematical
skills to improve their ability in solving questions which involve
calculations for such questions are common in Physics Subject.

Teachers should encourage students to read more subject related books
along other English books and practice English Language in their day
to day communications so as to improve their language proficiency.

Students should read and understand theories, principles and laws of
physics to enable them to relate the acquired knowledge and skills into
their day to day activities.

Teachers should apply student centred techniques by teaching through
demonstrations and experimentations. Also they should assess all the
topics as stipulated in the syllabus to enhance the learners' level of
understanding on the subject matter.

Teachers are advised to guide the students on how to identify the
specific tasks of the questions and how to organise the concepts so as
to respond correctly to the examination questions.

The government, school administrators and other educational
stakeholders should encourage in-service training to physics teachers
so that they can exchange their experiences and share the teaching,
learning and assessment materials.
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Appendix A

COMPARISON OF THE CANDIDATES' PERFORMANCE IN EACH
TOPIC BETWEEN 2017 AND 2018

2017 EXAMINATION PAPER 2018 EXAMINATION PAPER
wn Y= 172 Y—
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Atomic Physics Average Average
Heat Average 55 Average
53.5 Average

53.2 Average

43.5 Average

42 Average

Average

Current
Electricity

Average
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Appendix B

A BAR CHART OF COMPARISON OF THE CANDIDATES'

PERFORMANCE IN EACH TOPIC BETWEEN 2017 AND 2018
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Appendix C

CANDIDATES' PERFORMANCE IN EACH TOPIC IN THE YEAR 2018
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