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FOREWORD

The Form Two National Assessment (FTNA) is a formative evaluation which
intends to diagnose the students’ progress towards mastering of various concepts as
stipulated in the syllabus of secondary school level for Form | and Il. It provides
teachers and students with feedback that will direct subsequent teaching and
learning process in future.

This report highlights some of the reasons that made the students fail to score high
marks in the Physics Assessment questions. The reasons that account for students’
poor performance in Physics include failure to follow instructions, inability to
identify the requirements of the questions, deficiency in English Language
proficiency and inadequate knowledge of the topics as well as a lack of both
drawing and mathematical skills. The feedback provided will enable the education
administrators, school managers and teachers to identify proper measures to be
taken in order to improve the students’ performance in future assessments.

The National Examinations Council of Tanzania welcomes comments and
suggestions from teachers, students and the public in general, which can be used to

improve future analysis reports.

Finally, the Council would like to thank the examiners and all those who

participated in preparing this report.
A

Dr. Charles E. Msonde
EXECUTIVE SECRETARY



1.0

INTRODUCTION

Students’ items response analysis report for the Form Two National
Assessment (FTNA) 2017 for Physics is based on the performance of the
students who sat for FTNA Assessment for the year 2017. The paper was
intended to assess the competences acquired by the form two students
basing on the 2010 reviewed Physics syllabus for secondary education.

The paper comprised of three sections, namely A, B, and C with a total
number of 10 questions. Section A had three (3) questions. Question 1 had
20 multiple choice items derived from fifteen (15) topics; Question 2 had
five (5) matching items from the topic of Introduction to Laboratory
Practice while Question 3 also had five (5) filling in the blanks items
covering concepts from different topics. (See appendix 1). Section B had
five (5) questions derived from the topics of Work, Power and Energy,
Pressure, Motion in a Straight Line, Forces in Equilibrium and Light.
Section C had two (2) questions constructed from the topics of Pressure
and Current Electricity. The students were required to answer all questions
from all sections. Section A had a total of 30 marks, Section B had 50
marks and Section C had 20 marks.

The statistics show that the students who sat for this paper were 483,693,
among them, 177,411 (36.74%) passed the assessment and 305,410
(63.26%) failed. This indicates that the general performance in this paper
has increased by 8.61 percent as compared to the year 2016 where only
28.13 percent of the students passed the assessment.

The subsequent section of this report provides the analysis of students’
performance in each question. The analysis categorizes the performance as
weak, average and good represented by red, yellow and green colour
respectively. In each question, weak counts form 0 to 29%, average from
30% to 64% and good from 65% to 100%.

The report further highlights the demands of the question, the weakness
observed and the possible reasons for the poor performance. It also gives
some recommendations that may help to improve students’ performance in
future assessments. Some extracts from students’ answers have been used
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to illustrate the poor and good performances. Finally the report has
included the appendices which indicate the performance in each question.

ANALYSIS OF PERFORMANCE IN EACH QUESTION

Section A: Objective Questions
Question 1: Multiple Choice Items

The students were required to choose the correct answer from the given
alternatives and write its letter beside the item number in the box that was
provided.

The total percentage of the students who attempted this question was 99.9.
The results indicate that 10.6 percent scored from 13.0 to 20 marks, 64.4
percent scored from 6.0 to 12.0 marks, and 25.0 percent scored from 0 to 5
marks. The general performance of this question was good as 75.04 percent
of the students passed. Figure 1 is a graphical presentation of this analysis.
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Figure 1: Percentage of Students’ Performance per Score in Question 1.

The students who performed well in this question were knowledgeable
enough to identify the correct answers. Those students who performed
poorly failed to give the correct responses according to the requirements of
the question. The analysis of some items’ responses is as follows:



In item (ii), the students were required to identify a safety precaution in
Physics laboratory. The correct answer was C “use equipment with care in
the laboratory”. The students who chose this answer were aware about the
laboratory rules and safety. Majority chose B “handling of apparatus in the
laboratory”. This statement lacks the essence of care. The reason for such
misconception lies in the fact that to use the equipment with care is better
than simply handling. Those students who chose other options also had
inadequate knowledge of the concept of laboratory rules and safety.

Students in item (vii) were required to determine the number of images
formed by the two plane mirrors forming an angle of 60° between them.
The answer was D “5”. Most of the students chose the wrong options as
they failed to understand that the number of images formed in a multiple
mirrors relates with the angle & between two mirrors is given by the

360°

relation n= 1.

The students were required to calculate the potential difference across a
resistor of 4Q when a current of 0.2A flows through it in item (ix). The
correct answer was B “0.8V” but most of the students chose A “20V” while
others selected C “0.05V” or D “8V”. The students who chose incorrect
options failed to apply the relation V = IR to calculate the potential
difference across a resistor. Conversely, few students were able to select the
correct answer because they understood that the voltage across a conductor
was directly proportional to the electric current flowing through it provided
that the temperature and other physical conditions of the conductor were
kept constant.

In item (xv), the students were required to determine weight X which is
placed at a distance of 20cm from fulcrum which will balance with the load
of 4N placed at a distance 25cm from the fulcrum. Most of the students
chose incorrect answers B “0.5N”, C “100N” and D “200N”. These
students failed to apply the rotational balance condition i.e. total clockwise
moment is equal to the total anticlockwise moment. On other hand, few
students selected the correct answer A “5N” because they had adequate
knowledge of the concept of forces in equilibrium.
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Item (xix) required the student to determine the temperature in Kelvin scale
of a -40°C body. The correct response was B “233K”. Majority of the
students lacked the knowledge of temperature scale and numerical skills
which could enable them to correctly convert the given temperature from
degree Celsius to Kelvin scale. Few students were able to recall that 0°C is
equivalent to 273K hence determined correctly the value of temperature in
Kelvin scale using the relation K = °C + 273.

Question 2: Matching Items

Students were required to match each item in List A with a correct response
in List B by writing its letter below the number of the corresponding item
in the table provided. The question was based on measuring instruments
and their uses.

This question was attempted by 99.9 percent of the students, and their
scores were as follows: 26.2 percent scored from 0 to 1, 38.9 percent scored
from 2.0 to 3.0 marks and 34.9 percent scored from 4.0 to 5.0 out of 5
marks allotted to this question.

The analysis of the students’ response to items of this question is as
follows:

The students were required to find a response which matches the statement
“an instrument that measures length, depth, internal and external diameters”
in item (i). The correct response C “vernier caliper” was selected by most
of the students. Few selected A “measuring cylinder” and B “pipette”.
These students lacked the knowledge of laboratory apparatus and their uses.

Item (ii) required the students to match the sentence “an instrument that
measures volumes of liquid”. The correct response was A “measuring
cylinder” but most of the students matched this item with the wrong answer
B “pipette” as they failed to recognize that pipette is used to transfer
specific amount of liquids but small volumes of liquids.

In item (iii), the students were required to write the alternative which

matches the statement “an instrument that measures force or pull” The

correct answer was E “spring balance”. Many students matched it correctly,

showing that they had adequate knowledge of measuring instruments. On
4
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the other hand, few students matched it incorrectly as they failed to
understand that spring balance is used to measure the weight of an object in
newton.

Item (iv) required the students to find a response which correctly matches a
statement “an instrument that transfer specific amount of liquid from one
container to another” The correct answer was B “pipette”. Most of the
students matched it wrongly with alternative A “measuring cylinder”.
These students failed to understand that the measuring cylinder is used to
measure volumes of liquid while the pipette is used to transfer small
volumes of liquids. However, few students were able to match it correctly.

In item (v), the students were required to match the statement “an
instrument that measures body temperature”. The correct response F
“clinical thermometer” was selected by the most of the students. Contrary,
few students matched it incorrectly, showing that they had inadequate
knowledge of the concept of measuring instruments and their uses.

Question 3: Filling in the Blank Spaces

Students were required to fill in the blanks by writing the correct answer in
the space provided.

This question was attempted by 99.9 percent of students, and 85.0 percent
performed poorly as they scored from 0 to 1.0, including 66.1 percent who
scored a 0 mark. The data show that 12.6 percent scored 2.0 to 3.0 marks
and 2.4 percent scored from 4.0 to 5.0 out of 5 marks allotted to this
question. The overall performance of this question was poor as only 15
percent of the students scored from 2.0 to 5.0 marks. The graphical
presentation of the data is shown in Figure 2.
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Figure 2: Percentage of Students’ Performance per Score in Question 3.

The analysis of students’ performance in each item is as follows:

In item (i), the students were required to give a name of basic physical
measurement which cannot be obtained from any other measurement. The
correct answer was “fundamental quantity”. Most of the students wrote
derived quantity as they did not understand that derived quantity is a
physical quantity whose operation depends on other physical quantities.

Part (ii) required the students to give a collective name given to staircases,
winding roads uphill, wedges and a screw. The correct name was “inclined
plane”. Majority of the students wrote levers. These students were
supposed to understand that lever consists of a rigid bar that moves about a
fixed point. They were supposed to understand that those were examples of
inclined planes which are examples of simple machines.

In item (iii), the students were required to mention the name given to the
resistance of a body which changes its state of rest. The correct answer was
“inertia of rest” but most of the students wrote inertia of motion as they
failed to understand that inertia of motion is the resistance of a body to
change its state of motion.

In part (iv), the students were required to give the name of objects which
emit light when they are hot. The correct answer was “incandescent

6
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objects”. Most of the students got it correct indicating that they had
adequate knowledge of the concepts of luminous and non-luminous bodies.
However, few students wrote luminous objects as they failed to recognize
that luminous objects are objects which emit their own light.

Part (v) required the students to name materials which do not obey Hooke’s
law. Most of the students wrote the correct answers “brittle/stiff materials/
inelastic material/plastic materials” but few wrote elastic materials as they
failed to recognize that elastic materials are materials which obey Hooke’s
law.

Section B:  Short Answer Questions
Question 4: Work, Energy and Power

Part (a) of this question required the students to give the meaning of the
terms (i) work (ii) energy and (iii) power while part (b) required them to
calculate the power of a pump which can lift 200kg of water through a
vertical height of 6m in 10 seconds, given g = 10m/s°. In part (c), they were
required to explain the meaning of the terms (i) kilowatt and (ii) kilojoules.

The question was attempted by 99.9 percent of the students whose scores
were as follows: 55.5 percent scored from 0 to 2.5; 33.5 percent scored
from 3.0 to 6.0 marks and 11.0 percent scored from 6.5 to 10 marks.
Generally, students’ performance in this question was average because
44.50 percent of them scored above 2.5 marks. Figure 3 provides the
graphical presentation of these data.
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Figure 3: Percentage of Students’ Performance per Score in Question
4,

The students who performed well (11.0%) in this question, some were able
to provide the correct meaning of the terms work, energy and power. They
used the correct formula; work done against gravity = mass x acceleration
due to gravity x height, to calculate the work done and then they substituted
the value obtained in the relation Power = M to calculate the
Time taken
required power. They also explained the meaning of kilowatt and kilojoules
correctly. Extract 4.1 is a sample of a good response from one of the

students.



Extract 4.1

4.

(a) What do you understand by the following terms?

.....................................................................................
..............................................................................................

................................................................................................

(b) Calculate the power of a pump which can lift 200kg of water through a vertical
height of 6m in 10 seconds, given g = 10m/s>.

b a‘la (ven®

Pou,‘tr = wor’L Jone
WorK done

Werjl% - zooijipm/:‘: 2000N e
Ln‘jL{ = &m )
{lrlne = 105!(,1;\an- - l2o0p0)
10
] r- U-‘Orl( Jo
Fme = = ne _ Iloow}ﬁ“j
trme
LHL LUor'( Jung - PE
PE=m ”‘ e Fouuer - I'QOOW
= 'J.oo!njx |0m/;1x€m
= 120007

(c) Explain the meaning of the foll

..........................................................................

Extract 4.1 shows how a student attempted the question and provided the
correct responses to all the parts of the question.

On the other hand, the students who performed poorly (55.5%) had
inadequate knowledge of the concept of work, power and energy as they
failed to give the meaning of the terms work, energy and power. For
example, one of the students wrote work is the ability of do something to
get basic need. He/she failed to understand that work is the product of a
force and its distance or work = force xdistance moved in the direction of
force. Some students failed to explain the meaning of kilowatt and
9



kilojoules. Moreover, they were not able to calculate power of the pump
due to poor mathematical skills as shown in Extract 4.2.

Extract 4.2

4.

(a)  What do you understand by the following terms?

() Work....).s...Hhe. . Un Qatfivi’.t\......wbiah.....iqto.:....]:a...H’JL....

(ii) Energy. "V <0 L. A .

When bedy. S5 have...... H.’Lf....i.n&(ry)( ..... our. will .

..QJC.. : pw.).ér .................................................................. SN

(b) Calculate the power of a pump which can lift 200kg of water through a vertical
height of 6m in 10 seconds, given g= 10m/s”.

bakn give M/)g_é
j

pump = 200K I
M(ﬂmz(’_’%) =~ 100
;SECDI’)L) =10 »
;*r: rrtnz P Loy wuit? al 29120 by
]

Aecally

(¢)  Explain the meaning of the following terms.
() Kilowatt. Ahafs.... e 32 KlMetoalt e e

Extract 4.2 indicates that a student failed to understand the question’s
requirement as he/she provided irrelevant answers and failed to use a
correct formula to calculate power.

2.2.2 Question 5: Motion in a Straight Line

This question required the students to (a) (i) give
acceleration, and (ii) calculate the acceleration of a car

the meaning of
with velocity of

60km/h which is uniformly retarded and brought to rest after 10 seconds. In
part (b), they were required to (i) distinguish between distance and

displacement, and (ii) provide one example of the law of
10

inertia of a body.



Part (c), required them to determine the mass given to a body with an
acceleration of 7m/s? by a force of 3N.

The majority (99.9%) of the students attempted the question, out of them
80.6 percent scored from 0 to 2.5 marks, including 62.5 percent who scored
zero; 15.4 percent scored from 3.0 to 6.0 marks; and 4.0 percent scored
from 6.5 to 10 marks. These scores indicate that the question was poorly
performed.

The students who performed poorly in this question had poor understanding
of the concept of linear motion as they were not able to give the correct
answers to most parts of the question. They did not understand that
acceleration is the rate of change of velocity. Some defined acceleration as
the ratio of displacement and time or acceleration is change in velocity.
These students had ideas on the basic concepts of linear motion but mixed-
up the meanings of the terms. Likewise, one of the students defined
acceleration as mass per unit time indicating that he/she had inadequate
knowledge of the concept of linear motion. Moreover, some failed to
calculate the acceleration of a car as they used wrong formula while others
used the correct formula but interchanged initial velocity and final velocity
of the car. The initial velocity was supposed to be 60km/h and final
velocity was Okm/h since the car was brought to rest. Additionally, they
failed to distinguish between distance and displacement and failed to
provide one example of the law of inertia of a body. Furthermore, some
students used incorrect formula; mass = force x acceleration instead of
force = mass x acceleration to calculate the mass given to a body. Extract
5.1 illustrates the work of one the students who performed poorly in this
question.

11



Extract 5.1

S (a) 1) What is acceleration?

make.. Qf U{‘0CfL‘%....Lﬁl:l#tKn...@«(Q ................

10 seconds. Calculate its acceleration.

1vin ftielralbarali
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. E
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the acceleration ! it o S
Peca)ly M cuelevatfon L g
Solb.
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T both. mve. moving. Wik Wt came utloctby T
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BT oo o e 0 500 P IS SFOIEH AR I L A O ST RIS ST
(ii) Provide one example of the law of inertia of a body..............oooiii
L TIbe rest o aperta. when (ar. Bo e L. Finally.....

. ‘P S U

(c) What mass will be given to a body with an acceleration of 7m/s? by a Force of 3N?
Scta ((j wen
ateelecadcan 7Ag” 272X =\
Fotce 3 MU

alhal  Aacuss
Mass g 2140158

In extract 5.1, the student failed to give the meaning of acceleration and to
distinguish between the given phrases. He/she also failed to determine the
mass given to the body.

On the other hand, the students who performed well had adequate
knowledge of the concept of motion. Some students were able to give the
meaning of acceleration and used the correct formula; Acceleration =
Final velocity - Initial velocity
time

also distinguished correctly the terms distance and displacement and
provided an example of the law of inertia. Furthermore, they used correct
relation; Force = mass x acceleration to calculate the mass of a body with
an acceleration of 7m/s? when a force of 3N was applied. Extract 5.2 shows
the responses from a student who attempted well the question.

12

to calculate acceleration of the car. They




Extract 5.2

S. (a) (i) What is acceleration?
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(ii} A car with a velocity of 60km/h is uniformly retarded and brought to rest after
10 seconds. Calculate its acceleration.
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Extract 5.2 gives a picture of how a student attempted the question and
provided the correct responses to all the parts of the question

2.2.3 Question 6: Pressure

The question had three parts: (a), (b) and (c). In part (a), the students were
required to state Pascal’s Principle of pressure. Part (b) required the

13




students to state three factors affecting the liquid pressure. In part (c), they
were required to calculate the area of the object if the pressure exerted is
0.2N/m? and its force is 2N.

This question was attempted by 99.9 percent of the students. The analysis
of the data as shown in Figure 4 indicates that, 76.5 percent scored from 0
to 2.5 marks; 13.6 percent scored from 3.0 to 6.0 marks; and 9.9 percent
scored from 6.5 to 10 marks. These data indicate that the general
performance in this question was poor.

100.0 -
90.0 1 76.5
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0 T ' ;
0-2.5 3-6 6.5-10
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Figure 4: Percentage of Students’ Performance per Score in Question 6.

The students who performed poorly (76.48%) in this question had
inadequate knowledge of the concept of pressure. Some students failed to
state Pascal’s Principle of pressure and factors affecting the liquid pressure.
Other students defined pressure instead of stating the require principle. For
example, one of the students stated Pascal’s Principle of pressure as
pressure is direction proportional to the apply force. Some students
mentioned factors affecting the resistance of a conductor instead of factors
affecting the liquid pressure. They also failed to recall the simple formula;

Force
Pressure =

Area
some were able to remember the formula but they substituted the data
wrongly. Extract 6.1 is a sample of a student’s poor response.

to calculate the area of the object. It was also noted that

14



Extract 6.1

6. (a)

(b)

©

What are the three factors that affect the liquid pressure?

(1) SSPCEY. .o
() oo BOOD e
G . MERENE e
Calculate the area of the object if the pressure exerted is 0.2N/m? and its force is 2N.
<ol
©-2
Preccure = 0N Jon> X2
(c& = QN 0-2
tr g 3
04 X\0
=0 -4
0-2 % 2 0\0
- 0.0
= f()j , §1 \A-
140
ANC = A0

Extract 6.1 displays the incorrect responses given by a student who

performed poorly in this question.

On contrary, the students who scored high marks (23.52%) had adequate
knowledge of the concepts of pressure. These students were able to state
Pascal’s Principle of pressure and correctly provided factors affecting the
liquid pressure. Furthermore, they used correct formula to calculate the

required area of the object as shown in Extract 6.2.

15




Extract 6.2

6. (a) State the Pascal’s principle of pressure Hevextesco) presfuee, .aﬂ.‘s‘ﬂg. [\ I
o closd. Sosface. of Hhe. ligatd . dmosenifled . equally. Hhravghout...

(b) What are the three factors that affect the liquid pressure?
G .. bﬁﬂ.ﬂ!‘.{& f e auid (B

Gy e e Vet Ch )

Gii) .. grasttational aceeleratten (a)

(c) Calculate the area of the object if the pressure exerted is 0.2N/m? and its force is 2N.
In.

. So
Dade: Pressuce (p) = g-aNlm>  Fece (k)= 2N, Area (A) = 7

Forenula.  Pressoce (P) = force (£)
Area(A)
o Acea (8) = pocce (F)
pCess (p)
Aea(n) = 9N _ 0>
GaNIm* ~

', The area of the Obyedt \0 ™

Extract 6.2 shows how a student managed to provide proper responses and
applied the correct formula in calculations and consequently got the
required answers.

2.2.4 Question 7: Light

This question required the students to (a) define the term light. Part (b)
required them to state the laws of reflection with the aid of diagram. In part
(c), they were required to determine the number of images formed if two
plane mirrors are (i) at angle of 60° and (ii) parallel to each other.

The percentage of the students who attempted this question was 99.9, and
their scores were as follows: 84.1 percent scored from 0 to 2.5, and 69.5
percent of them scored 0 marks. The data displays that 12.5 percent scored
from 3.0 to 6.0 marks and 3.4 percent scored from 6.5 to 10.0 out of 10
marks allocated to this question.

16



The students who scored low marks provided incorrect answers to most
parts of the question. The majority had partial knowledge of the concept of
light as they failed to define the term light. Some were able to state the laws
of reflection of light but failed to demonstrate them using a diagram while
others managed to draw but failed to state the laws. Lack of mathematical
skills was another factor that restricted them to manipulate the formula

360°
n=

—1 to determine the number of image formed when the mirrors

are at an angle of 60° in part (c) of the question. They also failed to
understand that when the mirrors are placed parallel to each other, the angle
between them becomes zero; hence, the number of image is infinite. Extract
7.1 is a sample of a student’s poor response.

Extract 7.1

7: @) Define the term light.

5. th Q. . %e;#—(’ﬁzw{—fd\ﬁnjnﬁg
L 7 = el it s to.. . he.. . ... “t‘fnnx,?ao’%;t’—éfb

(b)

() How many images can be formed if two mirrors are set?
) At angle of 60°

Solur—Ton
L&
6o
- ) )
6wl TR SO S
(i) Parallel to each other.
s
o X2
- o
leo
Porallel to ot OWAES

= i
A RC |

In extract 7.1, the student did not comprehend the question. The student
lacked knowledge on the concept of light hence provided incorrect
answers to all parts of the questions.
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Conversely, some of the students attempted well this question as they were
able to correctly define the term light, state the laws of reflection with the
aid of diagram, and determine the number of images as required. Extract

7.2 shows the sample answer from a student who attempted well this
question.

Extract 7.2

7 (a) Define the term light.

................ & an, oovesthle soxm op emergy  witieh, enables Anomals

......................................................................................................

(b) By aid of a diagram state the laws of reflection.

A_DIAGRAM TO VE

QQHQQ};;B/ Surgace

(meeren)

(c) How many images can oe formed if two mirrors are set?
(i) Atangle of 60°

Frove tle jovmuta
o&
NO of tmages= gg— -1

= 280

e’
=6 — |
=5
' nember ox cmages goxmed & 5

(i)  Parallel tg 'etach other.
n
Poralel means O goace no angle « ,fmmeaL
NQ ot vmages = 2e0° _,

= 3@e° _
-0

|
= oc

+ - Tmber or cmages en pasaltel mowors 5 wndiepined.

In Extract 7.2, the student mastered well the concepts of light. He/she
performed well in of all parts of the question.
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2.2.5 Question 8: Forces in Equilibrium

This question had three parts, namely (a), (b) and (c). Part (a) required the
students to state the principle of moments. In part (b), they were required to
distinguish between stable equilibrium and unstable equilibrium. Part (c)
required the students to calculate the mass of a metre rule with a load of
0.2N placed at the end, a distance 10cm from pivot.

The question was attempted by 99.9 percent of the students whose scores
were as follows: 89.80 percent scored 0 to 2.50 marks including 72.3 who
scored zero. 9.2 percent scored from 3.0 to 6.0 marks and 1 percent scored
from 6.5 to 10 marks. Generally, students’ performance in this question
was poor because only 10.2 percent of them scored above 2.5 marks.

The students who scored low marks (89.8%) provided incorrect answers to
most parts of the question. Some students lacked knowledge on the basic
concept of forces in equilibrium as they failed to state the principle of
moments. In distinguishing between stable equilibrium and unstable
equilibrium most of the students were able either to state stable equilibrium
or unstable equilibrium but failed to compare the two. Other students failed
to calculate the mass of the ruler due to poor mathematical skills. These
students could not remember that the mass of the ruler acts at its centre.
They also could not recognize that the weight of the ruler is obtained by
using the principle of moment i.e. Sum of clockwise moments = sum of
anticlockwise moments hence, use the relation weight (w) of ruler = mass
(m) of ruler xacceleration due to gravity (g) to calculate the mass of the
ruler. Extract 8.1 illustrates the case.
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Extract 8.1

8. (a) State the principle of moments.

e e Anoroents do Change 1318 Jiedt

.............................. ey T S ——————————
(b) Distinguish between stable equilibrium and unstable equilibrium.
S tahte a?,ulcbnum Umﬂal_«,_L__ggaL'lm_gn_
The stede. egttiloriwm. wn S o Thetede.. ey ctibrzcmn. .
o flect= ppader....cciienn i ws. Shey N
...\?}Iﬁ—a,..-.gxe.l..s}gmge..aum ............. DNeee... ned-. SlomeX. ...
......................................................... (o ) (R P LR S e

(¢) A metre rule is pivoted about a point O as shown in Figure 2 and it is balanced by a
load of 0.2 N.

‘- 10 cm ——>‘

——Metre rule

Pivot
Figure 2

Calculate the mass of the rule.

2753
M 8(’1/6'
(,,e.d fovee = 902 M

(/e\w zlocm
= ars = 7

M:FXL
M= 02 %10
A OJ<3

\t

The mosf of +he yvide = Zl<g_.

In Extract 8.1, the student failed to state the principle of moments and to
distinguish between stable equilibrium and unstable equilibrium.

Similarly, the student failed to use the principle of moments to calculate
the mass of the metre rule.

On the contrary, the students who scored full marks (0.2%) in this question
demonstrated mastery of the concept of forces in equilibrium as they were
able to correctly state the principle of moments and distinguished between
stable and unstable equilibrium. These students remembered to use a
rotational balance condition to calculate the weight of the ruler at the centre
hence they calculated correctly the mass of the ruler. Extract 8.2 shows a
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good response from one of the students who scored high marks in this

question.
Extract 8.2
8. (a) State the principle of moments.

he pﬂ""tr.-:‘a.u__c%“mqm.nk_{ ey dhat ".?,'...:l’_!_“?..;’.!".?tj..}f‘i..kf ........ ]

B eqiidiboiiom lvel wnder Whe ackion s Tenlle] feras the ..
...... 'bw.' 5 -f

...................................

(c) A metre rule is pivoted about a point O as shown in Figure 2 and it is balanced by a
load of 0.2 N.

i<+ 10cm —»

Metre rule

Figure 2

Calculate the mass of the rule.

Selution. R §
v Jkq = o~
‘ . :j%o.osw

]Ol‘dm = Iu_j X oSN

i
’ i o = kg xvrosK
= 4 B

'Fran- e ?r}ncf’:(& % momenks. : — 5005 k
Clockwise mements = anRelocle wase momanks. l o = Y
MX Lo — D2n XlOe™ L The mass 3 +L= matre
M X Lotm = 2ZNM wle s 0r00Sky.

M= 2NGS
Qoo :
M - O~OSN i

Extract 8.2 indicates that the student understood well the concept of
moments and hence provided correct answers to all parts of the question.
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2.3
231

Section C: Short Answer Questions
Question 9: Pressure

In this question the students were required to give the uses of (a) (i)
manometer, (i) Hare’s apparatus (inverted U-tube), (iii) U-tube and (iv)
barometer. In part (b), they were required to explain why a big elephant
manages to walk comfortably in mud soil without sinking while human
being may sink easily and part (c) required them to draw a well labeled
diagram which demonstrates that liquid pressure depends on depth.

About 100 percent of the students attempted this question and out of them,
93.3 percent scored from 0 to 2.5 marks, 6.2 percent scored from 3.0 to 6.0
marks. Only 0.5 percent scored from 6.5 to 10 marks. The students’
performance in this question was poor because only 6.7 percent of them
scored above 2.5 marks. These data are summarized in Figure 5.

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0 +
20.0 6.2
0.0 - . '

0-2.5 3-6 6.5-10
Scores
Figure 5: Tllustration of Students’ Performance in Question 9.

Percentage of Students

The students who performed poorly in this question had inadequate
knowledge of the concept of pressure, as a result they failed to provide the
correct uses of the given apparatus. Some were able to provide the use of
one of the apparatus and skipped the rest. They also failed to recognize the
fact that small area exert a higher pressure while large area exert low
pressure hence failed to understand that the wide feet of elephant minimize
the pressure of sinking as compared to human beings. Due to inadequate
knowledge of pressure they failed to demonstrate that liquid pressure
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depends on depth. Extract 9.1 shows a poor response from one of the
students who scored low marks in this question.

Extract 9.1
9. (a) What are the uses of the followicg devices? e \dhnat. Leré -
(i) Manometer.....}\! to el oo M eerdtrL vauwrae | R\ B

(b) Explain why a big Elephant manage to walk comfortably in mad soil without sinking
while human being may sink easily?

\oecwm{:tepmmmb\h»wwuucmmbw
o Made . clott ustitout TSitauding |\ Watle b an,
Sordng A5 JImallest thed buk e el NS
B D T =7 ¥ OO
(¢) Draw a well labeled diagram which demonstrates that liquid pressure depends on
depth.
" Mt
se\lwedd it ek
dopth
Jrame

In Extract 9.1, the student failed to comprehend the question. The student
lacked knowledge on the concept of pressure as he/she failed to provide
the correct answers to all parts of the question. For example, instead of
drawing a diagram which demonstrates that liquid pressure depends on
depth, he/she drew micrometer screw gauge.

On the other hand, the students who did well (6.7%) had adequate

knowledge on the basic concepts of pressure as they were able to provide

the correct uses of the given apparatus. Some students were able to use the

fact that the smaller the area the higher the pressure and the bigger the area

the small the pressure to explain why a big elephant manages to walk

comfortably in mud soil without sinking while a human being may sink
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easily. They also demonstrated correctly how liquid pressure depends on
depth. Extract 9.2 shows the sample answer from a student who attempted

this question well.

Extract 9.2

9. (a) Whatare the uses of the following devices?
() Manometer..Li....aveddbemeaduse.. Gk PRl

(i} Hare's apparatus {inverted U-lubt)[“"‘WJ‘t“m'mfﬁLﬂ‘Cl“”‘i:g
{iii) u-mhc...l.-t...ng.......F-;'.....f:q.-:f'{e.cs_-.{.’._.f.ba.,é.m.s.s'_l;j._.e?...u.tnm;;;_n.'laln..
(iv) Bmmar_.,..'u......,qn.,..:'n;_hzf.mai...._uﬂgl...}.ﬂ....m.E;.am.-.n_..._Iha,..
(b En;_llm'n why a.big Elephant manage to walk comfortably in mad soil without sinking
while human being may sink easily?
f‘ifg_je[wthh[mrgjﬂiutcﬂ”hmnﬁtui[ﬂn
.me-:"—.‘i'...q.n—ni..,..b?mwt!........‘-'.!..,..&F.—J.'...ﬂ.{....?“.'lﬁ...%&.f’.l{(\!‘i...nﬁ...\{i{;‘].....
Jarge wohich. noraces the . wudas. ama.. and o e
..cﬁﬂm,.mm... eerronrns the_praccuare. oo Me ool andd
cell o odd ook whilia. bimas baog ek thi
becne the fed o Mo bustan s gl which
..J:leﬂt.aﬁ.ﬂ.é...,..%a..,...n&.nr‘;as.r.‘...g.-r_tg,..a'?F.I....ﬁ..{ﬁ.’.\:ﬂ.f.lf}.mhi'mum_____
...‘.".“f'_‘.ﬁ‘,,,..,}'.‘.‘F.'!,?-.'-!‘EJ.....}.b.a.....__F'!_»Si«-'.s‘!....@’.‘1..:Hru...aus;'l....‘f‘.:‘.l?.-!]o..mum..
nlmmhunﬁknﬂlﬂltmig

() ?m; a well labeled diagram which demonstrates that liquid pressure depends on
epth. .

In Extract 9.2, the student was able to give the uses of given apparatus,
explain why a big elephant manages to walk comfortably in mud soil
without sinking while a human being may sink easily and drew a diagram
which demonstrates that liquid pressure depends on depth correctly.
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2.3.2 Question 10: Current Electricity

The question had three parts: (a), (b) and (c). Part (a) required the students
to mention three uses of current electricity while part (b) required them to
explain why it is advised to connect bulb in parallel arrangement during
installation of electricity in most buildings. In part (c), they were required
to draw a well labeled circuit representing an experiment to verify Ohms’
law in the laboratory where by form one students were instructed to
connect in series a resistor R, a battery B of two cells, a switch, an
ammeter A and rheostat S and then were required to connect a voltmeter V
across resistor R.

The question was attempted by the majority (99.9%) of the students and out
of them 86.5 percent scored from 0 to 2.5 marks, 10.8 percent scored from
3.0 to 6.0 marks; and 2.7 percent scored from 6.5 to 10 marks. These scores
indicate that the question was poorly performed as only 13.5 percent scored
above 2.5 marks.

The students who scored low marks (86.5%) provided incorrect answers to
most parts of the question as they lacked knowledge on the basic concepts
of current electricity. Some students failed to mention the uses of electric
current, instead, they mentioned as used in hydroelectric power, used in
wind power and solar panel as they failed to understand that hydroelectric
power and wind power are the sources of electricity while solar panels
absorbs radiant energy from the sun. Others wrote that it used in detection
of charge, measure quantity of current and measure ammeter showing that
they had inadequate knowledge on current electricity. In the same way,
most of the students failed to explain why it is advised to connect bulb in
parallel arrangement during installation of electricity in most buildings. For
example, one of the students wrote that:
we can connect bulb in parallel arrangement because to arrange all
bulb in the correct position to involve light or bright light in order
to improve dangerous to our houses and then to make houses free to
see some wild animals in our house like snake. Because snake is like
to across the house during night so, it can cause these dangerous.
Building it is better to put electricity for to maintain proper way of
use electricity to studing and to make building betters to bright
lights so, Electricity is so better to our buildings. The student could
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explain that, when you switch one bulb on or off does not affect the
others. Also the full p.d of source is applied across each bulb
regardless of the number of bulb hence reducing the resistance of
the circuit and increase the brightness of the bulb.

The students had also poor command of English Language. Several
students failed to draw a well labeled circuit which represents the

experiment to verify Ohm’s law. Extract 10.1 shows a sample of poor
responses.

Extract 10.1

10. (a) Mention three uses of current electricity. ]
@ The.y...exe..... wze. ol .. to..... PoeFietuaug. . te. . eledyiatsn .

Gy Th S wrecl. Mo comrod.. Hhe... commocotd. of. etechudly

(b) Explain why it is advised to connect bulb in parallel arrangement during installation of
electricity in most building?

Aoena. ... amreunde. . afe e kX (g e e
bulb. . can.. . be. . . . fyan .ff-.«rm.e.zQ.....@éﬁg. btz o
LNy e X ... fLorx....... LA sisvisvsvevissssmmasasinsasomss wnss. wumtn

(¢) The form one students at Saku Secondary School who were conducting an experiment
to verify Ohms' law in the laboratory, were given the following instruction: Connzect
in series a resistor R, a battery B of two cells, a switch K, an ammerter A and rkeosrat
S. Then connect a voltmeter V across resistor R. Draw a well labelled circuit

representing this experiment.

7 ¢ E
AN MAL- 1 ] =5

|

,/} L a dwritkeyw
yes Ut T ?

> G ~
%

P

The responses in Extract 10.1 indicate that the student failed to mention
the uses of current electricity and to explain why it is advised to
connect bulb in parallel arrangement during installation of
electricity in most buildings. He/she also drew incorrect circuit
representing the experiment to verify Ohm’s law.

On the contrary, the students who performed well in this question were able
to give correctly the uses of current electricity. Some of them were able to
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remember that when bulbs are connected in parallel arrangement the p.d.
across each bulb is the same hence the switching on bulbs or off does not
affect the others. Furthermore, they drew a well labeled circuit representing
an experiment to verify Ohm’s law in the laboratory. Extract 10.2 shows a
sample answer from a student who attempted this question well.

Extract 10.2

10. (a) Menti hi £ 1 icity. -
a (i)en:IOF'Ctul;eieEI:\sﬂese :mgf)m“y‘a el g‘:"" \« ('}\“‘h“b Lolhos -
(ii] ) 1 _-Ljf
i Q\"‘a’-’\—e—\‘ia"‘hl AN - fe ined L v
an PavEore s»m.l’\ s :}~ """"""""" {; ------ J-Q“- Q.-MLK;:; ------ iy PR

o oo ewnd olodh

Explain‘why' it is advised to connect bulb in parallel arrangement during installation of
clectricity in most building?

®

USROS U SOV (V7 PO S PURRIPORPAFPRPE L HAOL LY YW

(<) The form one stud at Saku S !

ry School who were conducting an experiment
to verify Ohms' law in the laboratory, were given the following instruction: Conrecr
inr series o resistor R, a barttery B of rwo cells, a switch K, arn ammeter 4 and rhcostar
S

Then connect a voltmerer V across resistor K. Draw a well labelled circuit
representing this experiment.

A CAav uuu\'-k'

a
i 1
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2 Rhae koA

= Vol niawn

=3 A das

= Bedlony ctbn T el
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Extract 10.2 indicates a work of a student who understood the concept of

current electricity and hence provided the correct answers to all parts of
the question.
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3.0

4.0

4.1

ANALYSIS OF PERFORMANCE IN EACH TOPIC

The FTNA 2017 Physics paper had ten (10) questions set from various
topics of Form | and Form Il. The analysis of the performance shows that
two questions 1 and 2 had good performance since the percentages of the
students who passed were 75.0 and 73.8 respectively. Question 1 was a
multiple choice question that was set from different topics, which are
Introduction to Physics, Introduction to Laboratory Practice,
Measurement, Archimedes’ Principle and Law of Floatation, Work, Power
and Energy, Forces in Equilibrium, Motion in Straight Line, Newton'’s
Laws of Motion, Simple Machines, Light, Temperature, Magnetism, Static
Electricity, Current Electricity and Sustainable Energy Sources, while
question 2 was matching items set from the topic of Introduction to
Laboratory Practice. Additionally, the topic of Work, Energy and Power
which was tested in Question 4 had average performance since 44.5 percent
scored 30% to 100% of the question.

Furthermore, the analysis shows that, the remaining seven (7) questions had
poor performance as most of the students scored below 30% in each
question. These questions were constructed from the topics of Motion in
Straight a Line, Simple Machines, Newton’s Laws of Motion, Forces in
Equilibrium, Pressure, Light, Structure and Properties of Matter and
Current Electricity. Appendix 1 summarizes the students’ performance in
each topic, where a red, yellow and green colour shows weak, average and
good performance respectively.

CONCLUSION AND RECOMMENDATIONS
Conclusion

The question-wise analysis of the performance of students in Physics, 2017
clearly highlighted challenges faced by students in understanding the
content and requirements of a particular question. Further, it provides the
suggestions that can help to overcome the observed problems.

Failure to understand or mixing up of certain concepts necessary to answer
most of the questions, coupled with poor conceptualization of the subject
matter by students, has led to the generally poor performance. Besides,
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4.2

difficulty in applying mathematical knowledge to solve questions which
required the use of mathematical concepts caused some of the students fail
to manipulate the data given in order to obtain the required answers. This
was observed in questions 4, 5, 6, 7, and 8 which were set from the topics
of Work, Energy and Power, Motion in Straight Line, Pressure, Light and
Forces in Equilibrium. Additionally, lack of drawing skills led the students
to score low marks as they drew poor diagrams. The situation was noted in
questions 6 and 10 which were set from the topics of Pressure and Current
Electricity. Moreover, incompetence in using English Language led to
students’ failure in presenting the answers in the questions which required
explanations.

Generally, the students’ performance in most questions was poor. The only
items which were well performed were the multiple choice items and
matching items. The averagely performed question was only Question 4.
The rest of the questions had poor performance. See Appendix 1.

The general performance in this year has increased by 8.61 percent as
compared to last year where 28.13 percent of the students passed the
assessment. The general performance for the year 2017 was average
(36.74%). The performance in the year 2016 and 2017 in different grades is
shown in Appendix 2.

It is expected that the feedback given in this report will enable the
stakeholders, students and teachers, to take necessary measures to improve
the students’ performance in FTNA Physics assessments. During the
preparation period, it is vital for teachers to enable their students
understand the subject matter of each topic before attempting any question.

Recommendations
In order to improve the students’ performance in future, it is recommended
that:

(@) Students need to be encouraged to concentrate on subject matter of
each topic covered under the syllabus and not to rush to solve
questions before understanding them.

(b) Students should learn and understand the use of various apparatus in

daily life activities as stipulated in the syllabus.
29



(©)

(d)

(€)

During preparation and assessment periods, students need to be
repeatedly advised on the importance to identify the
demand/requirements of the question before attempting the question.

Teachers need to promote the spirit of understanding the subject
matter and not the habit of working through questions before

acquiring the necessary knowledge.

Teachers are supposed to cover the syllabus in time in order to give
the students enough time for revisions.
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Appendices

Appendix 1

THE STUDENTS’ PERFORMANCE IN PHYSICS IN EACH QUESTION IN 2017

Question | The %  of
Number | Students who

S/n | Topic scored an | Remarks
Average of 30%
and Above

Work, Energy and Power
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Percentage of Students
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Appendix 2

71.87
63.26
Year
2016
=2017
21.22
2.74 : ﬁll
211
126 210 2 | |
A B C D F

Grades

The performance in the year 2016 and 2017 in different grades
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