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FOREWORD

The Diploma in Secondary Education Examination (DSEE) marks the end of two
years pre-service training of professional secondary teachers. It gives light on
effectiveness of training and skills gained in both academics and pedagogy. The
candidates’ answers to the examination questions are strong indicators of how the
training was conducted. It shows the competence of student teachers in teaching and
learning of Ordinary level Physics. The candidates’ items response analysis report on
Physics subject DSEE 2019 was prepared in order to give feedback to student
teachers, tutors, parents, policy makers and the public in general on how the
candidates responded to the examination questions.

The report highlights some of the factors which made the candidates fail to score high
marks in the questions. The factors include failure to identify the task of the question,
inadequate Physics skills and inadequate content knowledge in academics and
pedagogy topics. The views provided will help educational administrators, college
principals, school managers, tutors, student teachers and other educational stake
holders to identify proper measures to be taken in order to improve the training of
teachers and candidates’ performance in future examinations.

The National Examinations Council of Tanzania will highly appreciate observations
and suggestions from tutors, student teachers and the public in general that can be
used to improve future examiners’ reports.

Finally, the Council would like to thank the Examiners, Coordinators, the data
processing unit and other stakeholders who participated in the preparation of this
report.

Dr. Charles E. Msonde
EXECUTIVE SECRETARY



1.0

INTRODUCTION

This report is based on the analysis of candidates who sat for the Diploma in
Secondary Education Examination (DSEE) in May, 2019 in Physics paper 1.
A total of 1912 candidates sat for DSEE Physics examination, whereby 1,616
candidates were using University of Dodoma (UDOM) curriculum and 296
were using the Tanzania Institute of Education (TIE) curriculum.

The report is intended to measure, assess and evaluate the skills acquired by
the candidates as specified in the TIE 2009 academics and pedagogy syllabus.
The general performance of candidates was good as shown in the following
table.

Performance of Candidates in Physics Examination

Candidate | Sat Number of Candidates and Percentage
Types Passed Grades
A B C D F

TIE 296 296 45 150 101 0 0
Curriculum 100% | 15.2% | 50.7% | 34.1% 0% 0%
(DSEE)
UDOM 1616 | 1603 10 153 827 613 12
Curriculum 100% 0.6% 9.5% | 51.2% | 37.9% | 0.7%
(DSEE)
TOTAL 1912 | 1899 55 303 928 613 12

100% 29% | 15.8% | 48.5% | 32.1% | 0.6%

The table shows that 100 percent and 99.2 percent of candidates under TIE and
UDOM curriculum passed the examination respectively. Although there were
only 55 candidates who passed at A grade, most of them scored grade B to D
and 12 failed by scoring in F grade. Since the assessment for the candidates
who are pursuing DSEE using UDOM curriculum was in transition; in this
report, the detailed candidates’ items responses analysis was done for Physics
paper 1 (DSEE 2019) based on TIE curriculum.

In the TIE curriculum, the Physics paper 1 comprised sixteen (16) questions
which were categorized into three sections A, B and C. Section A composed
of ten (10) short answer questions and candidates were supposed to answer all
questions. This section carried a total of 40 marks. Section B and C had three
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(3) questions each. Candidates were required to answer two (2) questions from
each of sections B and C. These sections carried a total of 30 marks each.

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 to justify the observed
performance. Sample answers to the questions have been extracted from the
candidates’ scripts and attached to illustrate the cases presented. Furthermore,
graphs or charts have been used to summarize the candidates’ performance in
a particular question. The performance in each question is rated as good,
average or weak if the percentage of candidates” marks are in the range of 70 —
100, 40 — 69 and 39 — 0, respectively. These categories of performance are
also indicated by using special colours, whereas the green, yellow and red
colours denote good, average and weak performance respectively as seen in
the graphs or charts. The report also contains appendices A and B which show
the general performance in each topic and in terms of grades. Finally, the
report provides some recommendations that may help to improve the
candidates’ performance in future examinations.

CANDIDATES' ITEM RESPONSE ANALYSIS IN PHYSICS 1

Question 1: Measurements

This question had two parts (a) and (b). In part (a), the candidates were
required to define the term fractional error and part (b) required them to

deduce the fraction error of each quantity in a given formulaT = 27r\/I which
g

is an expression of the period of oscillation in a simple pendulum.

All candidates (100%) attempted this question, out of which 78.4 percent
scored from 0 to 1.5 marks, 15.2 percent scored from 2.0 to 2.5 marks and 6.4
percent scored from 3.0 to 4.0 marks out of 4.0 marks allotted to this question.
This indicates that the general candidates’ performance in this question was
weak since only 21.6 percent scored 2.0 marks and above. The performance of
the candidates in this question is shown in the histogram in Figure 1.
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Figure 1: Candidates’ Performance in Question 1

The candidates (78.4%) who performed poorly had inadequate knowledge on
fractional error as they failed to define the term fractional error and deduced it
incorrectly. Others tried to deduce the expression of fractional error but they
ended with a wrong expression because they skipped the step of introducing
natural logarithm. Extract 1.1 shows a sample from a candidate with poor
performance.
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Extract 1.1 is an incorrect response from a candidate who failed to explain the
meaning of fractional error and to deduce the fractional error.
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The analysis of the candidates’ responses shows that some of the candidates
(21.6%) who scored high marks had adequate knowledge on the concept of
measurements because they provided the correct meaning of the term
fractional error. They also managed to deduce the fractional error from the
given equation. The candidates were able to use the formula of natural
logarithm which made them to derive correctly the expression of fractional

error. Extract 1.2 shows a sample response from a candidate who provided
correct answers to this question.
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Extract 1.2 shows a correct response from a candidate who provided the
correct responses to this question.

Question 2: Mechanics

The question had two parts (a) and (b). In part (a), the candidates were
required to explain what will happen to the moment of a man standing in a
rotating turn table when he (i) suddenly stretches his hands horizontally (ii)
raises hands upwards. In part (b) candidates were given a stem which states
that; a disc of mass 2 kg and radius of 20 cm if free to rotate about an axis
through its centre and perpendicular to the disc. If a force of 50 N is applied



tangentially to the disc. The candidates were required to calculate angular
acceleration.

All candidates (100%) attempted the question and their scores were as
follows: 95.6 percent scored from 0 to 1.5 marks, 3.7 percent scored 2.0 to 2.5
marks and 0.7 percent scored 3.0 to 4.0 marks out of 4.0 marks allocated to
this question. The data analysis shows that the question was poorly performed
as 95.6 percent of the candidates scored below 1.5 marks. Figure 2 is a chart
that illustrates the candidates’ performance in this question.
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Figure 2: Candidates’ Performance in Question 2

The analysis of the candidates’ item response indicates that, the candidates
who performed poorly were unable to explain the effect to moment of inertia
when a man’s hands are stretched horizontally and raised upwards while he is
on a rotating table. They had insufficient knowledge on the factors that affect
the moment of inertia. The candidates did not retrieve the fact that the moment
of inertia depends on radius and hence the man’s hands saved the same
purpose as the radii. Some of them confused the concept of centripetal
acceleration with angular acceleration of a disc. This led them to apply
centripetal force formula to calculate moment of inertia of a disc. As a result,
they failed to obtain the value of angular acceleration of the rotating disc.
Extract 2.1 shows a sample response from a script of a candidate with weak
performance.
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Extract 2.1 is a sample of a response from a candidate who failed to answer
correctly the question

On contrary, some candidates managed to respond correctly to this question.
Their responses were related to the factors that affect the moment of inertia.
They were able to explain the effect of stretching hands horizontally and rising
hands upwards to the moment of inertia when a man standing on a turning
table. These candidates also, applied the right formula to calculate the angular
acceleration of a rotating disc. Extract 2.2 is a sample response from one of the
candidates with good performance.
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Extract 2.2 shows a correct response from a candidate who had knowledge on
the sub topic of Rotation of a rigid body.

Question 3: Properties of Matter

The question consisted of two parts (@) and (b). Part (a), required the
candidates to define the terms (i) inter atomic force (ii) perfectly elastic body
and (iii) brittle materials as used in strength of materials. Part (b) required
them to explain why a spring balance shows wrong readings after it has been
used for a long time.

The question was attempted by all (100%) of the candidates whose scores
were as follows: 54.4 percent scored 0 to 1.5 marks, 26.4 percent scored 2.0 to
2.5 marks and 19.3 percent scored 3.0 to 4.0 marks. According to this data
analysis, the overall performance in this question was average because the



majority (45.7%) of the candidates scored 2.0 and above. A graphical
presentation of these data is shown in Figure 3.
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Figure 3: The Candidates’ Performance in Question 3

The analysis of the candidates’ performance in this question shows that some
candidates (45.7%) performed well in this question since they managed to
define correctly the term inter atomic force, perfectly elastic body and brittle
materials and gave right explanations on how accuracy of spring balances is
affected after it has been used for a long time. This implies that they were
knowledgeable on the topic of Properties of Matter. The extract 3.1 is a
sample response from a candidate who provided a correct answer to the
question.
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Extract 3.1 is good response from a candidate who provided correct answers
in all parts of the question.

The analysis of the candidates’ performance in this question shows that the
candidates who performed poorly had insufficient knowledge on the topic
Properties of Matter. One candidate for example, defined inter atomic force as;
the deformed force of the elastic material and another defined it as inter
atomic force is the internal force of the body which resists deformation when
the deforming force is applied. These responses indicate that the candidate
confused the concepts of inter atomic forces with that of restoring force of
elastic materials. In addition, they failed to associate fatigue in metals with the
weakening of the spring in the spring balance. Hence they gave incorrect

9




2.4

explanations why spring balances give wrong readings after being used for a
long time. Extract 3.2 is an example of a response from a candidate who
performed poorly.
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Extract 3.2 shows an incorrect response from a candidate who failed this
guestion.

Question 4: Heat

This question had three parts (a), (b) and (c). In part (a), the candidates were
required to explain the term internal energy of a system. In part (b) they were
required to write the equation of the change in internal energy of the system
AU in terms of heat supplied to the system AQ and the work done on the
system AW. In part (c) it was given that a quantity of heat Q is supplied to a
sample of an ideal gas under reversible condition. The candidates were
required to explain how the first law of thermodynamics is used to describe
the changes that occur if the gas is maintained at (i) constant volume and (ii) at
constant pressure.

All candidates (100%) attempted this question. 94.9 percent of these
candidates scored from 0 to 1.5 marks, 4.1 percent scored from 2.0 to 2.5
marks and 1.0 percent scored from 3.0 to 4.0 marks. The total marks allotted
to the question were 4.0. The data analysis shows that the performance in the
question was weak, because most of the candidates (94.9%) scored low marks
(0 to 1.5). The histogram in Figure 4 illustrates the candidates’ performance in
question 4.

10
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Figure 4: Candidates’ Performance in Question 4

The analysis of the candidates’ responses show further that, the candidates
who scored (0 to 1.5) marks provided incorrect answers in most parts of the
question. This implies that they lacked knowledge on the basic concept of
thermodynamics. Some of them failed to explain correctly the meaning of
internal energy of a system and wrote a wrong equation of change in internal
energy of the system. On top of that, some candidates confused the first law of
thermodynamics with Boyle’s and Charles’s laws. One candidate for example,
described first law of thermodynamics at constant volume as; When a gas is
maintained at constant volume, then the pressure will be proportional directly
to the temperature and another one described that when a gas is maintained at
constant pressure, then the volume will be directly proportional to the
temperature. These candidates stated Boyle’s and Charles’s laws instead of
the first law of thermodynamics. Extract 4.1 is a sample response of an
incorrect answer taken from a script of one of the candidates.

11
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Extract 4.1 shows an incorrect response from a candidate who failed to all
parts of the question.

The analysis of candidates’ items response shows that the candidates who
scored good marks had adequate knowledge on the topic of heat specifically,
on the concept of thermodynamics. They managed to answer correctly all parts
of the question. These candidates had a good understanding of internal energy
of a system and its equation as well as the description of the first law of
thermodynamics at constant volume and pressure. Extract 4.2 shows a sample
response from one of the candidates who performed well in this question.

12
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Extract 4.2 shows a response from a candidate who provided a correct
response to the question.
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2.5

Question 5: Geophysics

This question consisted of two parts. In part (a) the candidates were required
to define the terms (i) primary waves (ii) secondary waves and (iii) surface
waves. In part (b) they were required to mention two types of surface waves.

The question was attempted by all candidates (100%) that sat for this paper.
Out of which 82.8 percent scored from 0 to 1.5 marks, 11.1 percent scored 2.0
to 2.5 marks and 6.1 percent scored 3.0 to 4.0 marks, where a total of 4.0
marks were allotted to the question. The data analysis shows that the
candidates’ performance in the question was weak because 82.8 percent of
them scored below 2.0 marks. Figure 5 is a chart that shows candidates’
performance in the question.
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Figure 5: Candidates’ Performance in Question 5

The data analysis reveals that the performance of the candidates in this
question was weak because most of them had insufficient knowledge on the
concept of earthquakes and surface waves. They were not able to define
correctly the term primary waves, secondary waves and surface waves. They
also failed to mention properly two types of surface waves. Some of them
associated the types of surface waves with mechanical and transverse waves.
As a result they gave a wrong description of surface waves. Extract 5.1 is a
sample answer from one of the candidates with weak performance.

14
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Extract 5.1 shows an incorrect response from a candidate who failed to define

primary

waves.

Furthermore, the analysis shows that the candidates (17.2%) who performed
well in the question had sufficient knowledge on the concept of earthquakes.
They were able to provide the correct definitions of primary, secondary and
surface waves. These candidates mentioned two types of surface waves
correctly. Extract 5.2 is a sample from one of the candidates with good
performance.
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Extract 5.2 shows a correct response from one candidate who defined

primary

, secondary and surface waves.
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Question 6: Waves

The question demanded the candidates to explain why sound is easily
diffracted through windows but light cannot.

All candidates (100%) attempted this question whereby 94.9 percent scored
from O to 1.5 marks, 1.7 percent scored from 2.0 to 2.5 marks and 3.4 percent
scored from 3.0 to 4.0 marks. Generally, candidates’ performance in this
question was weak because 94.9 percent of them scored 1.5 and below. Figure
6 shows a pie chart presenting a summary of candidates’ performance.

1.7% 3.4%

Scores
m0-15

20-25
m30-4.0

Figure 6: Candidates* Performance in Question 6

About ninety five (94.9%) percent of candidates with (0 to 1.5 marks) failed to
give correct responses required in this question. These candidates had little
knowledge on the concept of diffraction of sound waves. They were not able
to link sound waves diffraction behaviours with its wavelength; the longer the
wavelength the greater the diffraction. Some of these candidates confused the
concept of sound diffraction with sound waves and light waves transfer. Hence
they gave wrong answers to this question. Extract 6.1 shows a sample of a
weak response from one of the candidate’s script.

16
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Extract 6.1 shows an incorrect response from a candidate who performed poorly in
this question.

On the other hand few candidates (3.4%) performed well in this question.
They had adequate knowledge on the concept of waves especially sound
waves diffraction. They were able to give correct reasons why sound waves
are easily diffracted through windows. These candidates were also able to
recognise that light cannot be diffracted through windows because the
diameter of aperture that it passes through should have the same dimensions as
the wavelength of incident. However, sound waves have long wavelength,
hence windows are enough to diffract them. Extract 6.2 shows a sample of
good response from a candidate’s script.
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Extract 6.2 shows a good response from a candidate who provided correct
answers.

Question 7: Physics Laboratory Management

This question required the candidates to explain why laboratory cupboards
have locks and labels.

The question was attempted by 100 percent of the candidates whose scores
were as follows: 18.2 percent scored from 0 to 1.5 marks, 31.5 percent scored
from 2.0 to 2.5 marks and 50.3 percent scored from 3.0 to 4.0 marks. In
general the data analysis shows that candidates’ performance in this question
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was good because 81.8 percent of them scored 3.0 marks and above out of 4.0
marks allotted to the question. The performance of the candidates in this
question is also shown in the histogram in Figure 7.
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Figure 7: Candidates’ Performance in Question 7

Analysis of the candidates’ performance shows that the candidates who
managed to respond correctly to the question, explained the right reasons for
laboratory cupboards to have locks and labels. These candidates were aware
that locks and labels on laboratory cupboards ensure security and safety of
stored apparatus. Some of them added that, locks on laboratory cupboards
limit unauthorized access to the apparatuses while labels ensure available the
apparatus are easily recognized for easy access when setting an experiment.
Extract 7.1 shows a sample of a good response from a candidate.
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Extract 7.1 shows a response from a candidate who provided correct
justification why laboratory cupboards have locks and labels.

Some candidates (18.2%) with low marks (0 to 1.5) failed to give the correct
responses needed for this question. These candidates did not understand
laboratory management particularly, storage and maintenance of laboratory
apparatuses. Extract 7.2 shows a sample response from a script of a candidate
who scored poorly in this question.
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Extract 7.2 shows an incorrect response from a candidate who performed
poorly.

l—
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2.8

Question 8: Physics Laboratory Management

The question demanded the candidates to write four possible causes of fire in a
Physics laboratory.

All candidates (100%) attempted the question, whereby 13.2 percent scored 0
to 1.5 marks, 25.0 percent scored 2.0 to 2.5 marks and 61.8 percent scored 3.0
to 4.0 marks. According to this data analysis, the overall performance in this
question was good because the majority (86.8%) of the candidates scored 3.0
to 4.0 marks out of 4.0 marks allotted to this question. A graphical
presentation of these data is shown in Figure 8.

Scores
m0-1.5
25.0% 2.0-25

m3.0-4.0

Figure 8: Candidates’ Performance in Question 8

The analysis of the candidates’ items response shows that most candidates
(86.8%) performed well this question. The candidates’ good performance was
due to by sufficient understanding of the concept of safety rules in a Physics
laboratory. Therefore, most candidates were able to provide correctly four
causes of fire in a Physics laboratory. Extract 8.1 shows a sample of a good
response from one candidate.
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Extract 8.1 shows a correct response from a candidate who provided four
causes of fire in the Physics laboratory.

There were however a few candidates (13.2%) who scored low marks by
providing incorrect responses to the question. This implies that they had a
little understanding of Physics laboratory safety rules. Some of these
candidates mentioned general Physics laboratory rules instead of causes of fire
in the Physics laboratory. As a result they scored low marks (0 to 1.5) in this
question. Extract 8.2 shows a sample response from a script of a candidate
who scored low marks in this question.
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Extract 8.2 shows a response from a candidate who failed to respond
correctly to the question.

Question 9: Planning for Teaching

The question required the candidates to explain four considerations when
preparing a scheme of work.

The question was attempted by all candidates (100%) that sat for this paper
whereby 16.2 percent of them scored from 0 to 1.5 marks, 38.2 scored from
2.0 to 2.5 marks and 45.6 percent scored from 3.0 to 4.0 marks, out of 4.0 that
marks were allotted to the question. The data analysis shows that the
candidates’ performance in the question was good because 83.8 percent of
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them scored 2.0 marks and above. Figure 9 shows a chart presenting a
summary of the candidates’ performance.
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Figure 9: Candidates’ Performance in Question 9

The analysis of candidates’ performance in the question shows that most of the
candidates had sufficient knowledge on preparation of a scheme of work. As a
result they were able to state correctly the four considerations when preparing
a scheme of work. Extract 9.1 shows a sample of a correct response from one
of the candidate’s script.
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Extract 9.1 shows a response from a candidate who provided a correct
answer to the question.

The analysis of candidates’ performance shows that a few candidates (16.2%)
who performed poorly had inadequate knowledge on the concept of
preparation of scheme of work. Hence they failed to explain the four
considerations when preparing a scheme of work. One of these candidates
mentioned four considerations when preparing a scheme of work as; name of
school, name of scheme of work designer, year in which scheme is to be
implemented and name of class, while another candidate mentioned, general
objectives, topics, sub topic and specific objectives. The responses from these
candidates were irrelevant to the question asked; these candidates provided
preliminary information written in a scheme of work and a lesson plan
respectively. Extract 9.2 shows a sample response from a script of a candidate
who performed poorly.
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Extract 9.2 shows an incorrect response from a candidate who failed to
explain all four considerations when preparing a scheme of work.

2.10  Question 10: Assessment in Physics

The question required the candidates to mention four assessment tools used in
the teaching and learning of Physics.

The question was attempted by all candidates (100%) who sat for this paper.
Out of them 2.0 percent scored from 0 to 1.5 marks, 2.7 percent scored 2.0 to
2.5 marks and 95.3 percent scored 3.0 to 4.0 marks out of 4.0 marks that were
allotted to the question. The data analysis shows that the candidates’
performance in the question was good because 98.0 percent of them scored 2.0
to 4.0 marks. Figure 10 is a chart that shows candidates’ performance in this
question.
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Figure 10: Candidates’ Performance in Question 10.
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The analysis of the candidates’ item response shows that majority (98.0%)
performed well because they had adequate knowledge on assessment tools
used in teaching and learning of Physics. They were able to mention correctly
four assessment tools used in Physics. Extract 10.1 presents a sample of a
good response from one of the candidate’s script.
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Extract 10.2 presents a good response from a candidate who provided correct
answers of the question.

Furthermore, the analysis of the candidates’ responses shows that those who
scored low marks provided incorrect answers to the question. This implies that
they insufficient knowledge on the basic concepts of assessment in teaching
and learning Physics. Hence they failed to mention four assessment tools used
in teaching and learning of Physics. For example one of these candidates
mentioned assessment tools used in Physics as; syllabus, text books, reference
books, teacher’s guard and teacher’s practical manual. The response from
this candidate was irrelevant to the question requirement. The candidate
mentioned Physics curriculum materials instead of Physics assessment tools.
Extract 10.2 shows a sample response from a script of a candidate who
performed poorly.
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Extract 10.2 shows a response from a candidate who failed to respond
correctly to the question.
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Question 11: Mechanics.

This question consisted of three parts. In part (a) the candidates were required
to explain why a curved path is always banked. In part (b) they were required
to give two necessary conditions for an oscillatory motion to be considered
simple harmonic. In part (c) they were given the equation x :rcos(a)t+(p)

and were required to: (i) identify the meaning of each symbol in the equation
(if) write the velocity-time graph and acceleration—time graph equations and
(iii) use equations in (ii) to sketch the corresponding graphs showing how
velocity and acceleration vary with time.

A total of 88.9 percent of the candidates attempted this question, out of them
33.5 percent scored from 0 to 5.5 marks, 55.1 percent scored from 6.0 to 10.0
marks and 11.4 percent scored from 10.0 to 15.0 marks, where 15.0 marks
were allotted to the question. These scores imply that the candidates’
performance in this question was good since 66.5 percent of them scored 6.0
marks and above. Figure 11 illustrates the candidates’ performance in this
question.

Scores

m0-55
6.0-10

m10.5-15

55.1%

Figure 11: Candidates’ Performance in Question 11.

The analysis of the candidates’ response shows that 66.5 percent of candidates
performed well because they had an adequate knowledge on the concepts of
circular motion and simple harmonic motion. They explained correctly why
roads are banked round a curved pathway. Furthermore, they managed to
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apply knowledge of mathematical skills in calculus. Therefore, they were able
to differentiate the  displacement equation to get velocity

((;—)t( =v=-rcos(wt+¢)) and acceleration ((il_\t/ =a=-ro’cos(ot+g))

equation, this enabled them to draw the corresponding velocity-time and
acceleration-time graphs.

These candidates were also able to use the given displacement- time equation
X = rcos(a)t +¢) for a particle with simple harmonic motion to state correctly

the meaning of the symbol in the equation. Extract 11.1 presents a sample of a
good response from one of the candidate’s script.
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Extract 11.1 presents a good response from a candidate who provided correct
answers in all parts of the question.

The analysis of the candidates’ response shows that the candidates who scored
low marks provided incorrect answers to most parts of the question. This
indicates that they lacked knowledge on mechanics especially the concepts of
circular motion and simple harmonic motion. Some of them failed to explain
correctly. Some of the candidates were able to explain why roads are banked
round a curved pathway but failed to associate a curved pathway on the road
with a centripetal force which acts upon the vehicles.

Furthermore, these candidates failed to recognize that centripetal force is
provided by the friction force between the tyres and the road. When the road is
banked, the centripetal force which keeps the vehicle from moving in a
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2.12

circular path is provided by the horizontal component of the normal
force Fc =Rsiné.

These candidates also had little knowledge of mathematical skills in calculus.
Due to this they failed to differentiate the displacement equation to get
velocity and acceleration equations. As a result, they were not able to draw the
corresponding velocity-time and acceleration-time graphs. Extract 11.2 shows
a sample of a weak response from one of the candidate’s scripts.
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Extract 11.2 shows an incorrect response from a candidate who performed
poorly in this question.

Question 12: Current Electricity

In this question, the candidates were required to find (a) the current in 10 Q
and (b) the potential difference across the whole circuit given that two wires of
10 Q and 5 Q are parallel and arranged in series with 20 Q wire and that the
current in 5 Q wire is 2 A.

A total of 271 (91.6%) candidates attempted this question, out of which 14.8

percent scored below 6.0 marks, 26.9 percent scored 6.0 to 10.0 marks and
58.3 percent scored 10.5 to 15 marks. These scores show that the candidates’
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performance in this question was good because 85.2 percent of them scored
6.0 to 15 marks. Figure 12 illustrates candidates’ performance in the question.
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Figure 12: Candidates’ Performance in Question 12.

The analysis of candidates’ responses in this question shows that 85.2 percent of
the candidates scored good marks. These candidates had a good understanding of
the concepts of current electricity in particular parallel and series arrangement of
resistors. Moreover, most candidates had a good understanding of the behaviour
of resistors when in parallel or series connection in an electrical circuit. In
addition, they were able to apply correctly Ohm’s law equation to calculate the
voltage drop in a particular resistor and to deduce right equations for equivalent
resistance in parallel and series arrangements of resistors. Extract 12.1 shows a
sample of good responses to this question.
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Extract 12.1 shows a good response from a candidate who provided correct
responses to the question.

Those who scored 0 to 5.5 marks (14.8%) provided incorrect responses in
most parts of the question and some of them answered some parts and skipped
other parts. Generally, most of these candidates had inadequate knowledge on
the topic of current electricity hence, they provided inappropriate responses in
most parts of the question. Extract 12.2 shows a sample of a response from
one of the candidates who scored poorly in this question.
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Extract 12.2 shows a response from a candidate who performed poorly in this
guestion.

2.13  Question 13: Waves

The question is under the topic of waves. It consisted of three parts namely (a),
(b) and (c) in which, part (a) required the candidates to state the necessary
conditions for interference of light to occur. Part (b) required them to calculate
the radius of curvature of a Plano-convex lens and the diameter of the
twentieth bright fringe of a Plano-convex lens is used to produce Newton’s
rings. If the diameter of the tens dark rings viewed by normal light of

wavelength 5.00x107" m is 4.48 mm. In part (c) the candidates were required
to explain why explosions from other planets are not heard on earth.

The 19.3 percent of candidates who sat for this paper attempted this question.
The data analysis shows that the scores were as follows: 82.5 percent scored
from 0 to 5.5 marks and 17.5 percent scored 6.0 to 10.0 marks. No candidate
scored above 10.0 marks. These scores show that the overall performance in
this question was poor as only 82.5 percent performed poorly in the question.
Figure 13 is a bar chart that shows the candidates’ performance in this
question.
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Figure 13: Candidates’ Performance in Question 13.

The analysis of the candidates’ item response indicates that most of the
candidates (82.5%) who scored low marks in this question provided responses
characterised by incorrect concepts, formulae and errors in computation. One
candidate for example used wrong formula to calculate radius of curvature of a

-3
Plano—convex lens as follows; R:% while another one applied

nAD =ay which is used to determine the position of bright fringes in Young’s

double slit experiment. Generally, it was noted that failure in this question was
contributed by various reasons including: low ability to recall important
concepts of the topic waves and insufficient knowledge in solving equations
involving the radius of curvature of a Plano-convex lens and the diameters of
bright rings in Newton’s rings experiment.

A number of candidates failed to explain why explosions in other planet are
not heard on earth. The response from one candidate read: Because they have
low frequency and wavelength therefore the do not heard on the earth.
Another candidate wrote: The explosions on the other planet not head on the
earth this is due to high collision with air since they move at high speed and
get ionized before to reach to the earth’s surface. These irrelevant responses
show that candidates had poor understanding on the concept of sound waves
propagation. However candidates were supposed to say that since there is vast
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empty space (no medium) between the planets and earth, the sound waves of
explosions cannot propagate up to earth. Extract 13.1 represents an example of
responses from one of the candidates who performed poorly in this question.
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Extract 13.1 shows an incorrect response from a candidate who performed
poorly.

As for the candidates who had average performance (17.5%) they were able to
provide correct answers to some parts of the question. They managed to state
correctly all six necessary conditions for interference of light. In addition, they
applied the right formula to calculate the radius of curvature of a Plano—
convex and the diameter of the twentieth bright ring. Hence, they managed to
get average marks (6.0 to 10.0). Extract 13.2 shows response from one of the
candidates who got average marks in this question.

38



B T eean, b by lclocte
e 4, habt T vy ,

b | ~

(D e [y ou fdf v e 7« ]I‘if;};—jf

Wdye — ¢hofd  Br — pgochv pabe G e

srdos B Do LAl > Jhdago Y,

feroaw |, oo ov  feo w8\ & lish

L34 UD PodS Lo ' Mo dhardl

(h) ”\p (Wb _bv S Dare o o Tﬁfﬁf

ol be  [ohwef Wt~ [kt K hapd

o |hat s T 6y e LSAue  &ns

> b spov  a« @helnfF v

Py 1

(| [br 6o it & < bt
h| 0 bo DU)IU4 oy {mjtgal()q' nowce

S h‘_di Walo AT | (aw ,:gpmalg Frum O
¥ b 4% hevee 0 pvdov &

phfetne

bouvy & (b of o

lught.  iaus

houlo b PSL'ZQ) 5 U

Pao

. ) |

{'J) ”\Q {@ Gy Mrﬁ _!ufbu/@ c:f( 4
,D‘(Z 1 I i S’hé‘/&]‘) be e-?CLCb ’LJ( Ly »

|WevTovenle S ILghl— R oaus | 1o

B o' v Ko 'oF & lgbF SPe-
c' Bg ' C!@)’D Gach dL@r

V)  [he 5 oV we uve 9 2«
‘gh GNP & SCweov) .  forbon
5’/\1) R [Wweelavy —Fo Ju. ¢v§raulee 2
o shF  wato ' '

39



12

(&0 [ we

fndve

[t~ Wave Go|

Wwd &

Fww

@GN goch

Y
& Dok _4)  bid)

gy hno o

 JghF wav Ly

Dlpddatn viﬁ

(A

b

xiz p(NJ(lJf)

f A

/Jdl/ﬂ }v\ Jr

= T)db)(o

rM
e

D UMLW Gf@,ﬁ wgov

~1v

GAW 5L "

(A

dwl(r)— 414 Jm-=

J4

4845

Tk

[N

\

&

@5 @r@fu»e °1

AN -—(Omla)( [oinsa

\

& P

= T4

v

AT

o

e ] ! fringly «

J’ 5’40

adly dp < (uma’@a

£l gl

U
a
A
y
A

209 londh

e Tl

gk

Mb

fb})mlf’ Lo U ‘;79

)

None
/

e

(4l @’T 5

3
!

= A7

40




,2 N . N . ' —
(b D vide (ﬂ+ /fé/) A = (oo
= "+ h
/[ e\ b ”‘L_-_f_ =
(WYL N n+v, A
[2_ = V<
dt—ts l;_;’(
¢ 2 )’
/ e 42 o
N — Gaexlst)EE
! N/ \ N Y N
(ToF), JXL OOXTC 7%
- L a2
[2 — (ér 4-0x [0 7) pT
! = P
i QEERESEIREXYIIAIST
N . P
— Y R\
Y A
T P LX[T O
If) — o2 _’L——‘[LA(— 3 g2 M
f \ .
T The 0Tl Of Gudee of o Phve
(DYI\JP)( Jﬁ\,._( !L 2‘: g? }_,‘ .

Extract 13.2 presents a good response from a candidate who provided correct
answers to this question.

2.14  Question 14: Assessment in Physics

This question had two parts; (a) and (b). In part (a) the candidates were
required to explain six characteristics of a good Physics test. In part (b),
candidates were required to explain three domains of educational objectives.

The question was attempted by 98.0 percent of the candidates that sat for this
paper. The data analysis shows that 4.5 percent of the candidates scored from
0 to 5.5 marks, 56.2 percent scored 6.0 to 10.0 marks and 39.3 percent scored
10.5 to 15.0 marks. The general performance in the question was good since
95.5 percent scored 6.0 marks and above. Figure 14 illustrates candidates’
performance in this question.
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Figure 14: Candidates’ Performance in Question 14

The analysis of the candidates’ responses in this question shows that majority
(95.5%) of them performed well and scored 6.0 marks and above. Good
performance was due to ability of the candidates of explaining correctly six
characteristics of a good test and three domains of educational objectives. This
indicates that the candidates had sufficient knowledge on the topic of
assessment in Physics. Hence, they were able to give the required details of
objectives from each educational domain. Extract 14.1 shows a sample
response from a candidate with good performance.
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Extract 14.1 shows a good response from a candidate who provided correct
responses to the question

—t

™1

5

However, some of the candidates (4.5%) performed poorly in this question.
They were not able to explain correctly characteristics of a good test and the
domains of educational objectives. One of the candidates for example wrote
the following are domains of educational objectives for Physics subject: are:
curriculum, syllabus, and scheme of work. This response indicates that the
candidate confused the concept of domains of educational objectives with
planning for teaching of Physics. As a result, such a candidate scored low
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marks especially in part (b) of this question. Extract 14.2 shows a sample
response from a candidate that performed poorly in this question.
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Extract 14.2 shows an incorrect response from a candidate who wrote
answers which were irrelevant to the question.

2.15 Question 15: Laboratory Management

The question demanded the candidates to explain how experiments/practical
sessions make students participate in learning.

This question was attempted by 92.9 percent of candidates, out of which 78.9
percent had scores in the range of 0 to 5.5 marks, 17.8 percent had scores in
the range of 6.0 to 10.0 marks and only 3.3 percent had scores in the range of
10.5 to 15.0 marks. The data analysis shows that the general performance of
the candidates in the question was poor because majority of them (78.9%)
scored below 6.0 marks. Figure 15 is a bar chart that illustrates the candidate’
performance in this question.
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Figure 15: Candidates’ Performance in Question 15.

The analysis of the candidates’ item response shows that majority (78.9%) of
the candidates who performed poorly in this question failed to explain
correctly how to engage students in different learning activities when
experiments/practicals are being carried out. They did not explain how to
enable students learn by doing during the practical sessions. Some of these
candidates scored low marks because of explaining the importance of
experiments instead of how experiments make students participate in learning.
Extract 15.1 shows a response from one of the candidates who performed
poorly in this question.
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Extract 15.1 shows an incorrect response from a candidate who performed
poorly.

A few candidates (21.1%) that performed well in this question were able to
explain correctly the way activities in experiments/practicals make students
participate in learning. They also highlighted some of the activities that
involve students when doing of experiment. This indicates that these
candidates were conversant with the concept of preparation and conducting of
Physics practicals. Extract 15.2 presents a response from one of the candidates
who answered this question correctly.
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Extract 15.1 shows a correct response from a candidate who managed to
answer the question.
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2.16

Question 16: Teaching

The questions required the candidates to explain how to measure the resistance
of a coil of wire by using voltmeter-ammeter method in Ohm’s law.

This question was attempted by 9.1 percent of the candidates, out of which
66.7 percent scored from 0 to 5.5 marks, 11.1 percent scored 6.0 t010.0 marks
and 22.2 percent scored 10.5 to 15.0 marks. The data analysis of this question
reveals that the general performance of the candidates was poor because only
33.3 percent of them scored above average. Figure 16 is a histogram that gives
a summary of the candidates’ performance in this question.
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Figure 16: Candidates’ Performance in Question 16

The analysis of candidates’ responses shows that 66.7 percent of the
candidates performed poorly in this question because they failed to explain
correctly how to measure the resistance of a coil of wire by using voltmeter-
ammeter method. Instead of drawing a complete electric circuit with a
voltmeter V connected across a resistor R, some drew an electric circuit either
without a voltmeter or connected in series to a resistor R. This shows that the
candidates lacked a clear understanding on the concept of measuring the
resistance of a coil wire using voltmeter-ammeter method. Furthermore, some
of them failed to apply Ohm’s law to draw a graph of potential difference V
(V) against current 1 (A). Hence, they were not able to determine the slope
from the graph which is the resistance of the coil wire. Extract 16.1 is a
sample of an incorrect answer from one of the candidate’s scripts.
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Extract 16.1 2 shows an incorrect response from a candidate who performed

poorly in this question.
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The candidates who performed well in this question understood the concept of
measuring resistance of a coil wire by voltmeter-ammeter method. These
candidates were able to describe correctly the procedures of using voltmeter-
ammeter in measuring resistance of a coil wire. They drew a correct electric
circuit and managed to apply Ohm’s law to sketch a graph of potential
difference, V (V) against current 1 (A). The slope of the graph helped the
candidates to determine the resistance of a coil wire. Extract 16.2 shows a
sample response from a candidate who performed well this question.
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Extract 16.2 shows a response from a candidate who provided a correct
response to the question.
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3.0

4.0

4.1

ANALYSIS OF CANDIDATES’ PERFORMANCE PER TOPIC

In Physics 1 examination paper, a total of sixteen (16) questions were tested.
There were a total of 7 academic and 4 pedagogical topics. These topics are:
Teaching, Current Electricity, Physics Laboratory Management, Assessment
in Physics, Planning for Teaching, Geophysics, Properties of Matter, Heat,
Mechanics, Waves and Measurements.

The analysis of the candidates’ performance shows that three topics;
Assessment in Physics, Planning for Teaching and Current Electricity had
good performance because the percentage of the candidates’ scores ranged
from 96.8 to 85.8 percent. The good performance was attributed to sufficient
knowledge and skills on items that required explanations and mathematical
manipulations. Average performance of candidates was noted in the topics;
Physics Laboratory Management (63.2%) and Properties of Matter (45.6%).
Some of the main reasons for average performance included failure of the
candidates to comprehend the concepts in some parts of the question items and
lack of mathematical skills to perform required calculations. Furthermore, the
analysis shows that there were six topics with poor performance. These topics
were; Mechanics (34.6%), Teaching (33.3%), Measurements (21.6%), Heat
(17.2%), Geophysics (5.5%) and Waves (5.1%). Poor performance was
contributed to insufficient mastery of the content knowledge, lack of formulae
derivation skills, inadequate knowledge in explaining Physics facts/
phenomena in relation to daily life context.

The summary of the candidates’ performance in all topics is shown in
Appendix A.

CONCLUSION AND RECOMMENDATIONS

Conclusion

The analysis of the candidates’ item response revealed that majority of the
candidates performed well but some of them faced challenges in responding to
the questions. The major challenges which were identified through this
analysis is an inadequate knowledge which caused some of the candidates to
provide incorrect responses in some parts of the questions. This may have
been due to ineffective revision, poor coverage of some topics by tutors and
lack of practice which could enhance candidates’ understanding.
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4.2

Despite explained challenge in attempting questions in DSEE 2019 for Physics
1, it is observed that, the candidates’ performance was good. This is due to the
fact that, all candidates who sat for this paper passed with grades A to C as
shown in Appendix B.

It is expected that the feedback given in this report will enable stakeholders,
tutors and student teachers to take the necessary measures to improve
teachers’ training and candidates’ performance in DSEE Physics examination
in the future.

Recommendations

In order to improve performance in future, it is recommended that:

(@)

(b)

(©)

(d)

(€)

(f)

Tutors should continue applying participatory learning method by
teaching through demonstrations and experiments. They should also
assess all the topics as stipulated in both the academic and pedagogy
syllabus to enhance the learners’ level of understanding on the subject
matter.

Tutors should guide the candidates to work hard to master Physics
concepts involving manipulation skills since it is noted that they failed
to associate description of physical quantity with formula in a
particular topic.

Candidates have to prepare well for the examinations. They have to
read and understand theories, principles and laws of Physics to enable
them to relate the acquired knowledge and skills in their day to day
activities.

Candidates have to concentrate on conceptual understanding of
theories and the subject matter in each topic covered under both
academic and pedagogy syllabus. They should not to rush to solve
questions without adequate theoretical knowledge.

Candidates should work hard in attaining mathematical skills so that
they can be able to solve problems which include mathematical
manipulations.

Tutors should conduct more practical work during normal teaching
hours. This will enhance understanding of content knowledge and
improve student teachers’ level of competence on the subject matter.

55



Appendix A

THE CANDIDATES’ PERFORMANCE PER TOPIC IN PHYSICS

No

Topic

Question Performance in
Number Percentage
Candidates | Average
> score 40%
or above

Remarks

4 | Physics 7 81.8 63.2 Average
Laboratory
Management 8 86.8
15 21.1
5 | Properties  of 3 45.6 45.6 Average
Matter
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Appendix B

CANDIDATES’ PERFORMANCE PER GRADE IN PHYSICS

Percentage of Candidates
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