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FOREWORD

The National Examinations Council of Tanzania (NECTA) is pleased to issue
Students’ Item Response Analysis (SIRA) reports in order to provide feedback on
students’ performance on form two national assessments 2018 in Electrical
Engineering subject. The report is intended to sensitize students, teachers,
examiners and other key education stakeholders on the general performance,
specific areas of weakness and suggestions for improvement. Therefore, this report
is an important guide for future Form Two National Assessment (FTNA)
processes.

The report is mainly based on responses obtained from students’ scripts and
statistical data processed by NECTA. The examiners have analyzed students’
responses for each question and identified some factors for scoring low marks
which include students’ inability to interpret the requirements of the questions,
failure in using correct formulae in solving problems and lack of knowledge and
skills in various topics. Each factor has been clarified using extracts from students’
scripts as illustrations.

The National Examinations Council of Tanzania is confident that the feedback
which is provided in this report will be useful to education stakeholders and that,
the suggestions offered will enable them to take appropriate measures in enhancing
students’ performance in future.

Finally, NECTA wishes to acknowledge the tireless efforts of the examination
officers, examiners and all who participated in one way or another to provide
important inputs that have been used in the preparation of this report.

A

Dr. Charles E. Msonde
EXECUTIVE SECRETARY



LIST OF SYMBOLS AND ABBREVIATIONS

A.C Alternating Current

BJT Bipolar Junction Transistor

D.C Direct Current
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1.0

INTRODUCTION

The Electrical Engineering paper comprised of two sections, namely A and
B. Section A consisted of 9 questions established from various topics on
Electrical Engineering Science. The students were required to answer all
the questions from this section. Question 1 was a multiple choice with ten
items set from different topics within the syllabus. Question 2 was
composed from Nature of Electricity, while question 3 was taken from
Batteries and Cells. Questions 4 and 5 were based on Electric Heating and
D.C. Circuits, respectively. Question 7 was composed from Conductors,
Insulators and Cables, while question 8 was set from A.C Voltage. The
topic of Magnetism and Electromagnetism was covered in question 9. Total
marks allocated to this section were 50.

Section B consisted of two parts, namely part | and part Il. Students were
required to answer All questions from either part depending on their area of
specialization. Part | was from Electrical Installations which had one
question (Question 10) with five parts (a) — (e) drawn from different topics.
Part 10 (a) was from the topic of Safety, 10 (b) from Conduit, Trunking and
Ducts topic, 10 (c) from Conductors, Insulators and Cables, 10 (d) from
Wiring System and 10 (e) was from the topic of Inspection and Testing.
Total marks allotted to this part were 50.

Part Il also had one question (Question 11) set from Electronics, Radio
Repair and TV Servicing. The question consisted of five parts. Part 11 (a)
was from the topic of Transducers, 11 (b) from Tools and Test Equipment,
11 (c) from Semiconductors, 11 (d) from Electric Components and part 11
(e) was from Bipolar Transistors. This part was allotted 50 marks.

A total of 369 students sat for Electrical Engineering paper. 174 (47.15%)
of students passed, while 195 (52.85%) failed. The analysis of the students’
performance in each question is categorized into three grade ranges as
follows: The performance is considered to be good if the percentage of
students who scored from 30 percent and above of the total marks allocated
in a question is at least 65 percent. The question is considered to be
averagely performed if the percentage of the students who scored from 30
percent and above of the total marks is between 30 to 64 percent, and
poorly performed if the percentage of those who scored below 30 percent
of the total marks were more than 70 percent.
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2.0

2.1

211

ANALYSIS OF STUDENTS’ PERFORMANCE IN EACH
QUESTION
ELECTRICAL ENGINEERING SCIENCE

Question 1: Multiple Choice Items

Question 1 comprised of ten (10) items, (i) — (x) drawn from various topics
in the prescribed syllabus. Students were required to choose the correct
answer from the given alternatives by writing its letter in the box provided.
Total marks allocated for this question were 10.

A total of 369 students attempted this question. Among them, 26 (7.0%)
performed poorly because they scored from 0 to 2 marks. There were 274
(74.2%) students who performed averagely as they scored from 3 to 6
marks. The rest, 69 (18.8 %) had good performance by scoring 7 to 10
marks. The general performance of students in this question was, therefore,
good.

The items in which most of the students failed to select the correct
responses were (iii), (v) and (viii). In item (iii), the question required the
students to choose the unit of luminous flux among the provided
alternatives. Most students chose alternative A: candela as the correct
answer instead of B: Lumen. They confused the term luminous flux with
luminous intensity as both terms are used in the topic of illumination.
Students used these terms interchangeably in terms of their units. In this
context luminous flux bears the unit of lumen, while luminous intensity
bears the unit of candela.

In item (Vv), students were asked to give the relationship between voltage
and current when an alternating voltage is applied across a pure resistance.
The correct answer in this item was D: Voltage is in phase with current but
majority chose alternative C: Voltage is leading current by 90%. Students
failed to distinguish the relationship between voltage and current when an
alternating voltage is applied across a pure resistance and pure inductance.
They could not recognize that in pure resistance voltage is in phase with
current, while in pure inductance voltage is leading current by 90°.



Another item which was poorly performed was item (viii) which required
the students to identify the electrical circuit in which an ohmmeter operated
on. Most of the students opted for alternative A: Live current instead of
alternative B: Dead current. The analysis of the students’ responses
suggests that students were knowledgeable on various measuring
instruments, but could not distinguish one instrument from the other. For
example, those who failed could not differentiate ohmmeter from other
instruments such as voltmeter and ammeter that are used to operate on live
circuit.

The analysis indicates that a number of students had average performance
in items (i), (ii), (iv), (vi), (vii), (ix) and (x). The performance indicated that
most of students had sufficient knowledge on the topic of Measuring
Instruments.

The overall students’ performance in this question is summarized in Figure
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Figure 1: Overall Students’ Scores in Percentage for Question 1



2.1.2 Question 2: Supply System, Batteries and Cells

The question consisted of two parts, (a) and (b). The students were required
to mention two types of electrical sources in part (a) while in part (b) they
were required to define terms, (i) Local action (ii) Polarization as applied in
cells and batteries.

The question was attempted by 369 students, out of these, 323 (87.5%)
scored from 0 to 1 mark, 22 (6%) scored from 1.5 to 3 marks and the
remaining 24 (6.5%) scored from 3.5 to 5 marks. The overall performance
of the students in this question is summarized in Figure 2.
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Figure 2: Overall Performance of the Students in Question 2

The general performance of the students in this question was poor because
323 (87.5%) scored below average. This shows that the majority had
inadequate knowledge on the topic of Supply System, particularly in
Batteries and Cells. Most of the students failed to mention the types of
electrical sources as well as defining the terms, local action and
polarization. Extract 2.1 shows a sample of poor response from one of the
students who seemed to have little knowledge and skills in this area.



(a)  Mention two types of electrical sources,

XL AL Y A— i P —— ;
G Y e — ——

(b)  Define the following terms as applied in cells and battenics:
(1) Local action
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.........................................................................................
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Extract 2.1: A sample of poor response from a student who mentioned
the types of electrical generating devices instead of types of electrical
sources in part (a). Also, in part (b) the student failed to define the terms
local action and polarization.

Although most of students performed poorly in this question, there were 46
(12.5%) students who scored from 1.5 to 5 marks. Out of these, 5 (1.4%)
performed very well as they scored 5 marks. This suggests that, these
students had adequate knowledge in Supply System; hence they were able
to provide the correct responses in all parts of the question. 41 (11.1%) had
average performance as they scored from 1.5 to 4 marks. These students
managed to provide correct response for some parts of the question but
failed in others. Extract 2.2 shows a sample of good response from one of
the students.



(b)  Define the following terms as applied in cells and batteries:
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Extract 2.2: A sample of good response from one of the students who
mentioned two types of electrical sources and defined the terms local
action and polarization as applied in Batteries and Cells correctly.

2.1.3 Question 3: Magnetism and Electromagnetism

The questions consisted of two parts and required the students in (a) to
provide the meaning of the term self inductance as used in electrical
technology, and in (b), to calculate mutual inductance between the two
coils. If two coils, A and B had self inductances of 120puH and 300uH
respectively, and. a current of 1 A flowing through coil A produces flux
linkages of 100uWhb turns in coil B.

The question was attempted by 369 students. Out of these students, 352
(95.4%) scored from 0 to 1 mark, but 16 (4.3%) scored from 1.5 to 3
marks. Only 1 (0.3%) student scored 4 marks. Figure 3, summarizes the
overall performance of students in this question.



43

-
=
]

E

|70}

®

@
1

-
=
@
(]
-
2

[~

15-3
(Average)

Scores

Figure 3: Overall Students Performance in Question 3

The analysis indicates further that this question was poorly performed
because 352 (95.4%) of the students scored O to 1 mark. It has been
established that none of the students managed to score full (5) marks
allotted in this question. Majority failed to provide the correct meaning of
“self inductance” and to recall appropriate formula of calculating the
mutual inductance in coil A and B. This implies that a number of students
had no sufficient knowledge in Electromagnetism topic. Extracts 3.1.1,
3.1.2 and 3.1.3 are samples of poor responses extracted from three different
students.



(a) What is the meaning of the term “self inductance” as used in elecmca] technology?
............ l!..@.....cheq.....,.. ....l!\g.r.@.m.m.j............o..cr..am'.n-:).....o.f......
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(b)  Two coils, A and B have self-inductances of 120 pH and 300 pH respectively. If a
current of 1 A flowing through coil A produces flux linkages of 100 pWb turns in coil
B; Calculate mutual inductance between the two coils.

Extract 3.1.1: A sample of poor response from a student who provided
definition of insulator instead of self-inductance in part (a) and failed to
recall a formula to calculate the mutual inductance in part (b).
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Extract 3.1.2: A sample of incorrect response from a student who
provided irrelevant definition of self inductance in (a), and failed to
calculate correctly the mutual inductance in (b).



(a) What is the meaning of the term “self inductance” as used in electrical technology?
O o OO

(b) Two coils, A and B have self-inductances of 120 uH and 300 pH respectively. If a
current of 1 A flowing through coil A produces flux linkages of 100 pWb turns in coil
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Extract 3.1.3: A sample of incorrect response from a student who
provided the correct formula for inductive reactance instead of defining
self inductance in (a), and failed to calculate correctly the mutual
inductance in (b).

Students’ performance analysis for question 3 shows that 17 (4.6%)
students scored from 2 to 4 marks. These students managed to provide
correct responses at least in some parts of the question which enabled them
to have average performance. Most of them were able to provide some
explanations concerning self inductance, although they could not provide
the complete meaning as expected. However, for student who performed
averagely none had an ability to calculate the mutual inductance, as
required in 3 (b). Students with average performance lacked sufficient
knowledge in some aspects of Electromagnetism. Extract 3.2 shows a
sample of good response from one of the students who partly responded to
this question correctly.

10



3. {a)- Whatis the meaning of the term “self inductance” as used in electrical technology?
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(b)  Two coils, A and B have self-inductances of 120 pH and 300 pH respectively. If a
current of 1 A flowing through coil A produces flux linkages of 100 uWb tums in coil
B; Calenlate mutual inductanqe between the two coils.
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Extract 3.2: A sample of good response from one of a candidate who
provided correct meaning of self-inductance in part (a), but failed to recall
proper formula in calculating mutual inductance in part (b).

2.1.4 Question 4: Electrical Heating

The question had two parts which required students in () to define the term
“temperature” as used in electrical engineering science, and in (b) (i) to
convert 85°F into degrees Celsius, and in (b) (ii) to convert 90°C into
Fahrenheit.

369 (100%) students attempted this question. Performance analysis
indicates that 149 (40%) scored from 0 to 1 mark, 43 (12%) scored from
1.5 to 3 marks, and 177 (48%) scored 3.5 to 5 marks. The overall
performance in this question is as summarized in Figure 4.

11
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Figure 4: Overall Students’ Performance in Question 4

The general performance of the students in this question was average
because 220 (59.6%) scored average marks and above. This performance
suggests that, students were relatively knowledgeable on Electrical Heating
topic. Most of them managed to provide correct definition of the term
temperature and used proper formulae for heat conversion units. However,
few students could not provide correct responses to some parts. Extract 4.1
indicates a sample of good response given by one of the students.

12



4, (2)  Define the term “tempereture™ as used in electrical engineering science,
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Extract 4.1: A good respohse from the student who defined the
term temperature correctly and use proper formulae to convert
Fahrenheit to degrees Celsius and vice versa.

Performance analysis indicates further that 149 (40.4%) of students
performed poorly in this question. This implies that these students had no
knowledge in the concerned topic. Most of them failed to define the term
temperature and to apply correct formulae for conversion of Fahrenheit to
degrees Celsius and vice versa. Extract 4.2 shows a sample of poor
response given by one of the students.
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4. - (@  Define the term “temperature” as used in electrical engineering science., -
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{b) (i) Convert 85°F into degrees Celsius.

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

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

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

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

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

Extract 4.2: An incorrect response from a student who provided wrong
definition and failed to use appropriate formulae for temperature
conversion, thus failed to meet the requirements for question 4.

2.1.5 Question5: Batteries and Cells

The question had two parts and required the students to calculate in (a) total
internal resistance and (b) current through the external resistance of 4 Q.
Given ten cells each of em.f of 1.5 V and internal resistance of 0.2 Q
connected in series.

All students attempted this question. The students who scored from 0 to 1
mark were 217 (58.8%), those who scored from 1.5 to 3 marks were 115
(31.2%), whereas 37 (10%) scored from 3.5 to 5 marks. The general
performance of students in this question is summarized in Figure 5.
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Figure 5: Overall Students Performance in Question 5

The overall performance of the students in this question is average because
152 (41.2%) managed to score from 1.5 to 5 marks. 120 (32.5%) students
who scored 1.5 to 4 marks provided correct responses for some parts of the
question but failed in others. The analysis shows that 32 (8.7%) of the
students scored full (5) marks in this question. These students demonstrated
ability in recalling and applying proper formulae for computing the
required parameters. Extract 5.1 shows a sample of good response from one
of the students.
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8 Ten cells each of emf of 1.5 V and mtemnal resistance of 0. {1 are connected in senes.
{alculate:

fa Total inlr:rﬂal resistance.
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Extract 5.1: A sample of a good response from a student who correctly
calculated the total internal resistance in part (@) and current through
external resistance in part (b).

The analysis indicates that although a good number of students had good
performance, 217 (58.8%) performed poorly. This suggests that most of the
students had no sufficient knowledge on the topic, particularly in areas of
electrical circuit connection and Ohm’s law. Most of them failed to
calculate the total internal resistance for the given ten cells and the current
through the external resistance. A sample of poor response from one of the
students is shown in extract 5.2.
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5. Ten cells each of e.m.f of 1.5 V and internal resistance of 0.2 Q are connected in series.
Calculate:
(a)  Total internal resistance.
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(b)  Current through the external resistance of 4 Q.
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Extract 5.2: A sample of poor response from one of the students who
failed to calculate the total internal resistance in (a) and current through
external resistance in (b).

2.1.6 Question 6: Conductors and Cables

The question had two parts (a) and (b), and the students were required in ()
to define the “temperature coefficient” of resistance of a conductor and (b)
to calculate the resistance of the coil at 30°C if the resistance of a coil of a
copper wire at 0°C is 100 Q and the temperature coefficient of copper is
0.004 Q/Q°C.

This question was attempted by 369 (100%) students. Performance analysis
indicates that 212 (57.5%) scored from 0 to 1 mark, 86 (23.3%) scored
from 1.5 to 3 marks, and 69 (19.2%) scored from 3.5 to 5 marks. Table 1
summarizes the overall performance of the question.
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Table 1: Overall Performance of Students in Question 6

Students

Scores Remarks
Number Percentage (%)

15t03 86 23.3 Average
Total 369 100

The general performance of the students in this question was average
because 157 (42.5%) scored from 2 to 5 marks. Among those, 95 (25.7%)
scored between 2 to 4.5 marks. These students managed to provide correct
responses in some parts of the question but failed in others. Only 62
(16.8%) of the students were able to respond correctly in this question.
These students provided correct definition of the term “temperature
coefficient” and applied relevant formula in calculating the resistance of a
coil. These students had sufficient knowledge in Conductors and Cables
especially in the effect of temperature on conductors. Extract 6.1 shows a
sample of good response given by one of the students.

6. {u) DcJ';bc m lerm “Icmpcml:l.;:'..s j;ic :::t ;#_Mlmmi_p %de't
rr. ﬂ.[: 1%,

------------------------------------------------------------------------------------------------------

{c)  The resistance of a coil of a copper wire at 0°C is 100 €. Calculate the resistance of
the coil at 30¢, Take the Imp-eramre coeflicient of copper to be 0,004 0Q°C.

S
ﬁ EIHB«:AD e
| ’faf Zoe
A B2 222 2 1120h

IR Jﬂﬂll*‘ﬂﬂﬂ‘ﬂi;ﬂj )
Extract 6.1: A correct response from a student who defined the term
“temperature coefficient” of resistance of the conductor in part (a) and
calculate correctly the resistance of the coil in part (b).

18



However, the analysis showed that there were 212 (57.5%) students who
scored below average. Majority scored O in this question. This indicates
that some of the students lacked knowledge of Conductors and Cables,
particularly on the effect of temperature in conductors. They failed to
define the term “temperature coefficient” of resistance of the conductor and
could not calculate the resistance of the coil. An example of an incorrect
response given by one of the students is shown in extract 6.2.

6 () Befine the lem “temperature ﬁuiem“ of gesistance of a conductor,
o Gedahee A8 chacee OF nffoay oad (ol .o

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

{e}  The resistance of a coil of a copper wire at 0°C s 100 {2 Caleulate the resistance of
the coil at 30°. Take the temperature coeflicient of copper 1o be 0,004 (L0,

o CORXS X 00 e,
(T T (L S
B 140,205 N X 1/ o G

Extract 6.2: A sample of incorrect response from a student who provided
the definition of the term “temperature” instead of “temperature
coefficient” in (a) and failed to apply correct formula for calculating the
resistance of the coil in (b).

2.1.7 Question 7: D.C Circuits

The question required the students to calculate the supply current from two
resistors of 6 Q and 8Q respectively, which were connected across a 100 V
supply.

The question was attempted by 369 (100%) students. Among those, 320
(86.7%) scored from 0 to 1 mark, 19 (5.2%) scored from 1.5 to 3 marks,
and 30 (8.1%) scored from 3.5 to 5 marks. The overall performance of the
students for this question is summarized in Figure 6.
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Figure 6: The Overall Performance of the Students for Question 7

The general performance of the students in this question was poor because
320 (86.7%) of students scored from 0 and 1 mark. The analysis shows that
the students who scored zero were incompetent in the DC Circuits topic,
especially in the area of circuit connections. Many students failed to
distinguish between series and parallel connections. They failed to
understand that the two resistors were connected in parallel. The analysis
indicates that students who managed to score 1 mark were able to recall
Ohm’s law, but failed to find the equivalent resistance, thus failure to get
the supply current. Extract 7.1 shows a sample of poor response from one
of the students.
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7 Two resistors of 6 Q2 and 8 {2 respectively are connected across a 100V supply. Calculate thé

supply current. .
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Extract 7.1: A sample of an incorrect response from a student who failed
to calculate the supply current from two resistors connected across the

supply.

Performance analysis indicates further that, 49 (13.3%) students scored the
average and above. Those who scored between 1.5 to 4 marks were able to
recall some concepts of DC Circuits, hence managed to calculate the supply
current but failed to find the equivalent resistance of the circuit. The
analysis establishes that, 28 students scored full (5) marks allotted in this
question. This indicates that these students were able to recall the formula
for computing the value of the supply current. A sample of a correct
response from one of the students is shown in extract 7.2

7 Two resistors of & £2 and 8 €] respectively are connected across a 100V supply. Caleulate thé

ly current.
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Extract 7.2: A sample of the student who provided good response by
applying Ohm’s law to find the supply current.
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2.1.8 Question 8: A.C Voltage

Question 8 had two parts, (a) and (b). Students were required to calculate
the period time in (a), and average value of current in (b), given an
alternating current with a maximum value of 6 A and frequency of 50 Hz.
The question was attempted by 369 students, out of these 328 (88.9%)
scored from O to 1 mark, and the rest 41 (11.1%) scored from 1.5 to 2.5
marks. Figure 7 summarizes the overall performance of students in this
question.

_’I

1.5-2.5
(Average)

Figure 7: The Overall Students’ Performance in Question 8

The general performance of the students in this question was poor because
328 (88.9%) scored below average. Out of these, 325 (88.1%) students
scored zero. These students failed to recognize the relationship between the
frequency and period time in (a) as well as average value and the maximum
value of the alternating current in (b); hence, applied inappropriate
formulae in calculating period time and average value. This suggests that
students had poor understanding on AC Circuits. Extracts 8.1.1 and 8.1.2
show samples of incorrect responses from two different students.
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8.

An alternating current has a maximum value of 6 A and frequency of 50 Hz. Calculate;
(a)  Its period time.

...................................................................................................
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(b)  Its average value.

IR ERR Ry
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Extract 8.1.1: A sample of poor response from a student who failed to
apply formulae for calculating the period time and average value of
current.

An alternating current has a maximum value of 6 A and frequency of 50 Hz. Calculate:
(@)  Its period time.

........... Fon e TSm0t
TN L. S
.......... tme = Rgence = @y
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(b)  Its average value.

....... T adge, Valve -~ fmaveny fewpn)

Extract 8.1.2: A sample of poor response from a student who failed to
apply formulae for calculating the period time and average value of
current.
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Even though the general performance of this question was poor, it was
observed that there were 41 (11.1%) students scored from 1.5 to 2.5 marks.
None of these students managed to score more than 3 marks. The analysis
indicates that these students applied correct formula for calculating period
time in (a) which enabled them to score averagely, while in (b) the majority
of students failed to score any mark. This suggests that most of students
had insufficient knowledge in the AC Circuits. A sample of this average
response provided by one of the students is indicated in extract 8.2.

8. An alternating current has a maximum value of 6 A and frequency of 50 Hz. Calculate:
(a)  Its period time.
................................ U RTTUUISO
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(b)  Its average value.

Extract 8.2: A sample of average response from a student who in (a)
calculated the period time correctly, but failed to find average current in

(b).

2.1.9 Question 9: Magnetism and Electromagnetism

Question 9 had two parts, (a) and (b). Students were required in (a) to state
Lenz’s law of electromagnetism, and in (b), to find the e.m.f induced in the
coil when a coil of 500 turns is limited by flux of 0.4 mWb and the flux is
reversed in 0.01 sec.

The question was attempted by a total of 369 students. Out of them, 363
(98.4%) scored between 0 to 1 mark. There were 4 (1.1%) students scored
2 marks and the rest 2 (0.5%) scored 4 marks. The overall students’
performance is summarized in Figure 8.
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Figure 8: The Overall Students’ Performance of Question 9

The analysis shows that compared to other questions provided in this paper,
this was the most poorly performed question. The general students’
performance in this question was poor because 363 (98.4%) scored from 0
to 1 mark. Among these, 348 students scored zero. This signifies that
students lacked the basic knowledge on electromagnetism especially in
Lenz’s law and its application for calculating the e.m.f induced in the coil.
Extracts 9.1.1 and 9.1.2 show samples of students who performed poorly in
this question.
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9.

(a)  State Lﬁ‘lfs law of elecfromagnetism.
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{by A coil of 500 tums is limited by a flux of 0.4 m Whb. If the flux is reversed in 0.01
second; Find the e.m.f induced jn the coil.
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Extract 9.1.1: A sample of an incorrect response from a student who
instead of stating the Lenz’s law of electromagnetism, he/she stated the
Law of magnetism in (a), while in (b) failed to apply proper formula for
calculating the induced e.m.f

(a) Sta ’s Jaw of electromagnetjsm, '
St Thet 1 .sx.....ezﬂmwh.\;s...fm..u..sm\el\she..l....-\ﬂ.a..ciw

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

Whenaey e op g ¢ r.ﬂw&\.\nkseg...mf.\.cm!.pr...(pném{?....

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

(b) A coil of 500 turns is limited by a flux of 0.4 m Wb. If the flux is reversed in 0.01
second; Find the e.m.f induced in the coil.

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

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

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

Extract 9.1.2: A sample of an incorrect response from a student who
stated Faraday’s law of electromagnetic induction, instead of Lenz’s law
of electromagnetism in (a), while in (b), applied formula for calculating
m.m.f instead of induced e.m.f.
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Performance analysis indicates further that there were 6 (1.6%) students
who scored above 1 mark. Out of these, 4 (1.1%) scored 2 marks and the
rest 2 (0.5%) scored 4 marks. None of the students managed to score full
(5) marks. The students who scored averagely failed to state Lenz’s law of
electromagnetism, though they managed to apply the correct formula for
calculating the induced e.m.f. These students had insufficient knowledge in
the magnetism and electromagnetism topic. Extract 9.2 shows a sample of
an average response from one of the students.

9. (a) State Lenz’s law of electromagnetism.

Extract 9.2: A sample of average response from a student who failed to
state Lenz’s law of electromagnetism in part (a), but applied appropriate
formula for calculating e.m.f in part (b).
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2.2
221

ELECTRICAL INSTALLATION

Question 10: Safety, Earthing, Conduit, Trunking & Ducts;
Conductors, Insulators & Cables, Consumer Circuit and Inspection &
Testing

The question consisted of parts (a), (b), (c), (d) and (e). Questions in these
parts were composed from various topics of Electrical installation. Total
marks allotted to the question were 50.

A total of 210 students attempted the question. 117 (55.7%) scored from O
to 14 marks, 84 (40%) scored from 15 to 31 marks, while 9 (4.3%) students
scored from 33 to 39.5 marks. The general performance of this question
was average because 93 (44.3%) students passed. Figure 9 summarizes the
overall students’ performance in this question.
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Figure 9: The Overall Performance of Students in Question 10
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Students demonstrated good mastering of the topic in parts (a), (b), and (c).
Students had average performance in part (d). However, part (e) was poorly
performed.

Part (a) had two items set from two topics namely, Safety and Earthing. In
item (i), students were required to name five protective garments used by
electricians and technicians, and in item (ii), students were required to give
five reasons that makes all metal parts of an electrical installation to be
earthed.

The students’ performance in this part was good because most of them
managed to provide correct responses in all items. This performance
indicates that students had enough knowledge on Safety and Earthing.
Extract 10.1 is a sample of good response from one of the students.

10, {a) (i) Namc five plp:;:twe garmenis used by electricians and technicians.
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Extract 10.1: A sample of good response from one of the students who
managed to name five protective garments as well as giving reason for
earthing all metal parts of an electrical installation.

29



Performance analysis showed that students with average performance
managed to provide correct responses in either of the items. There was a
student who was able to give the correct answer in item (ii) but failed in (i)
by mentioning; “Isolator, Cable, P.V.C, Vulcanized rubber and Plastic”
which was wrong. The student mentioned the materials found in conductors
and cables instead of listing the protective garments.

Few students failed to provide any correct response in all items of part (a).
These students lacked knowledge and skills on the area of Safety and
Earthing. Extract 10.2 shows a sample of poor responses picked from the
script of one of the students who performed poorly.

10. () (i} Name five protective used by ebectricians and technicians,
o OonWl_-uged dmve oof pe ditky
. us,’ih . f:!f:f }'.-,- prﬁw .. (’ﬁl fp‘:-‘ ﬂm{r
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ot an eapripndly..
gf(&{fw r!‘ y{rd’ P’.»J jﬁm 1”‘/&!}5}! .ar? a ;pﬁwér
and capauhl....
Brmu:r ,f‘ #Jm’ fu mfjm{y r‘:"# mp/q/ mﬂg’:}ﬂf{
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Extract 10.2: A sample of poor responses picked from a student who
couldn’t name five protective garments in (i) as well as give the reason for
all metal parts of electrical installation to be earthed in (ii).
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Part (b) of this question was derived from the topic of Conduit, Trunking &
Ducts. It had two items which required the students to list four basic
methods of fixing conduits in item (i), and write six advantages of metal
conduits in item (ii). Majorities were able to list basic methods of fixing
conduits and give the advantages of using metal conduits. The good
performance in this part indicates that students attained appropriate
knowledge in the area of conduits. Extract 10.3 shows a sample of good
response extracted from one of the student’s script.

{b) (i) List fopr basic method of fixing co I.1II‘.5
- Primg. JacensJaddlr:
o By g | Llip) -

Byimmg a@fﬂwr, :
. By wing  piulfigle fe,df{m

(i) Write six advantages of metal conduits.
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Extract 10.3: A sample of good response from a student who provided
correct response in item (i) and write correctly four advantages of metal
conduits in item (ii).

There were also few students who scored average marks in this part. These
managed to give the advantages of metal conduits but many of them failed
to list the methods used for fixing conduits as required in (b) (i) and (b) (ii),
respectively. This suggests that students had insufficient knowledge and
skills on conduits.
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Analysis indicates further that, there were some students who responded
poorly in this part. They provided wrong responses in each item as it was
seen in one of the student’s script who listed: “By using cable wire, By
using meatal conduit and by using had conduit in part (b) (i) as the basic
methods of fixing conduits, and in (b) (ii), the student wrote: “It is very
cheap, It is flus, It is very easily to get it, It is portable material and They
transfer small amount of electricity” as the advantages of metal conduit.
These responses were actually incorrect. This performance proved that
students lacked knowledge in the area of Conduits. Extract 10.4 shows a
sample of poor response from one of the students.

(b) (i) List four basic method of conduits,
- £ne, fizing. eord é"
. ."wo fm'lﬂ o N
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(i) Write six advantsges of metal conduits.
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Extract 10.4: An incorrect response from a student who failed to mention
the methods of fixing conduit in item (i), and list advantages of metal
conduits in item (ii).

Part (c) of the question was based from the topic of Conductors, Insulators

and Cables. It comprised of three items; (i), (ii) and (iii). In item (i) the

students were asked to name two physical properties and one chemical

property of the perfect insulator. Item (ii) required the students to give two

reasons that make copper material to be largely used in the manufacture of

cables in preference to other metals, whereas, item (iii) required the
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students to outline three essential characteristics which an insulator should
POSSESS.

This was another part which was performed well by most of the students.
They succeeded to give correct responses in all items. This demonstrated
that students had suitable knowledge in Conductors, Insulators and Cables.
Extract 10.5 illustrates a sample of correct response provided by one of the
students.

(c) (i) Mame two physical properties and one chemical property of the perfect
insulator.

.o ey Shold..ndt- bsoibesst ...
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(ii) Give two reasons that make copper material to be largely used in the
manufacture of cabjes in p ﬁ:rem:c 1o othe mcta
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(iii} Uuthm, three essential characteristics which an insulator should possess.
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Extract 10.5: A sample of good response from a student who scored full
marks in all items of this part.

Analysis also revealed that those who scored average in this part provided
correct response in items (ii) and (iii) but failed in item (i). The major
weakness of the students in this part was to differentiate between the
properties and characteristics of insulators, hence interchanged the two.
Also, there were those who provided properties instead of the types of
insulators. These students demonstrated poor mastery of the concepts of
this area particularly those used in insulators.
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However, few students who responded poorly in this part had no sufficient
knowledge on Conductors, Insulators and Cables. They failed to provide
properties and characteristics of insulators in items (i) and (iii) respectively,
and in item (ii), they could not pinpoint the criteria for selection of
conductors and cables, as illustrated in Extract 10.6.

(©)

(i) Name two physical properties and one chemical property of the perfect
insulator.

. ..f.hly.ﬂi.faﬁ...ﬁi ..... S

(i) Give two reasons that make copper material to be largely used in the

manufacture of\cables in preference to other metals.
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(iii) Outline three essential characteristics which an insulator should possess.
o bECecsX.. Lhe. Shole OIS0, Tl A
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Extract 10.6: A sample of poor response from student who failed to
provide correct answers in all parts.

Part (d) of the question was composed from the topics of Consumer Circuit,
Conductors, Insulators & Cables and Inspection & Testing. The general
performance of students in this part was average. Majority attempted some
item of this part correctly, but failed in others. Analysis shows that a big
number of students performed well in items (i), (ii) and (iv). However, item
(i) was poorly performed. This indicates that these students were familiar
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on the concepts of electrical wiring system, but lacked knowledge and
skills on standard and bunched conductors. Extract 10.7 is provided to
illustrate the scenario.

[d) r'm \l.lrmg system’ nsu in electrical installanon works.
(ZS Seslern.. ge. 1 m‘r ﬂcﬂizﬁf?f O

pdu,gfm fﬂﬁ e affacwﬁ Sy

(ii) Mcntmn l.hmc types I:Jfl:ablﬂ I?d in wiring 5:-sn:ms
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o Slandwd Conductor Js psed over 0l Peward ...
. (onduciance Iﬂ!ﬁ'ﬂ Canductarce, low (mdictunce, £f§}gtff.'.{e'ﬂ1" y-

(iv] Mention two main pants of an electrical cable.

. (nndvcter

o IDSUIET oo

Extract 10.7: A sample of good response from a student who responded
correctly in items (i), (ii) and (iv), but failed in item (iii).

The analysis confirms further that a significant number of students
performed poorly in this part. They failed to present correct responses in all
items. Majority provided answers which were irrelevant to wiring system
particularly in relationship to conductors and cables. This result implies that
students had little knowledge on the area of Consumer circuits, Conductors
and Cables. Extract 10.8 demonstrates a sample of poor response from one
of the students.

35



(d) (i) Defing the term ‘wiring system" as used in electrjcal installation works.
5 Jhe. )

......... prociss.of. fa Jafie. v o800 3t sood o Sy bsing gt
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..............................................................................

(iii) Give two differences between a standard conductor and a bunched conductor.

o Gandad Grduchy 1¢ dowo Yo dbe flow Corend
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(iv) Mention two main parts of an electrical cable.
o Qcacklomaled e

. .Hﬁiﬂﬁ.&@ .....................................................................

Extract 10.8: A sample of incorrect response from a student who failed
to define the term “wiring system” in item (i), mention three types of
cables in (ii), give two differences between a standard and bunched
conductor, and mention two main parts of an electrical cable in (iv).

Part (e) of this question was composed from the topic of Inspection and
Testing. This was the most poorly performed part because a number of
students failed to give the correct responses in all items. Very few students
managed to score marks in some parts but failed in other parts. This
revealed that, students had insufficient knowledge on the topic of Testing
and Inspection. Samples of poor responses are shown in extracts 10.9.1 and
10.9.2.

36



(¢) (i) Give two reasons of testing an electrical installatjon.
o tlchcal indollokon. is:Hie Sudy.bes 1&&@ afobeaqud..

(i) Mention six factors which influence earth resistance

. ].‘— g Gy houde dont Mm&-ﬂ'\c dcdﬁ‘(a[

Extract 10.9.1: A sample of poor response from a student who provided
irrelevant answers.
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(¢) (i) Give two reasons of testing an electrical installation.
. avoid fwcbmnﬂ '\\N Wi  an auso Joaﬂ,’,’

J— r‘.’?.f‘.i’?f......'\""“""j e dead o g m(’acia."j_..

........ f.?r.......ffé\.tiq....&@9?5‘.@.‘???/.03?.&?....F.‘%?ff“.'."f@ff‘.‘..ﬁ........

. P}...‘n!hq ..............................................................
" M“«crw RS
De— e

Extract 10.9.2: A sample of poor response from a student who provided
safety precaution when working in live circuits instead of reasons for
testing an electrical installation in (i), while in (ii) the student provided
terms which are irrelevant to the topic under test.
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On the contrary, few students performed well in this part. These students
were capable of giving the reasons of testing an electrical installation in
item (i), and mention factors which influence earth resistance in item (ii).
The good performance obtained by these few students was due to the fact
that they demonstrated high competency in the area of Inspection and
Testing. Extract 10.10 shows a sample of good response from one of the
students.

(e) (i) Give two reasgns of testing an electrical installation.

. To. 5 .... oK. Oty of Hp... Celred )

(ii) Mention six factors whi h influence earth resistance.
. f(/l ( 0"/4 7%

P of path elethnde
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Extract 10.10: A sample of good response from a student who was able
to give the reasons of testing an electrical installation in item (i), and
mention factors which influence earth resistance in item (ii).
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2.3
231

ELECTRONICS, RADIO REPAIR AND TV SERVICING

Question 11: Transducers, Tools and Equipment, Electronic Circuit
Components, Semiconductors, A.C Voltage and Bipolar Transistors

The question was attempted by 159 students who specialized in Electronics,
Radio and TV Servicing. The question was divided into parts (a) to (e) and
the total marks allotted for the question were 50.

Analysis shows that out of 159 students who attempted the question, 40.9
percent scored lower marks from 0 to 14.5, 51.6 percent performed
averagely as they scored from 15 to 32 marks and the remaining 7.5 percent
who performed well scored from 33 to 38 marks. There was no student who
scored above 38 marks. Figure 11 summarizes performance of the students.
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Figure 10: The Performance of the Students in Question 11

In this question, a number of students performed well in parts (b), (c) and
(e), whereas parts (a) and (d) were averagely performed. In part (b), the
question was divided into four items in which item (b) (i) required the
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students to state the major function of side cutter, screw driver and
electronic knife.

In item (b) (ii), the students were required to give the use of an Ohmmeter
in electronics. Students were also required to study the circuit given in
Figure 1 and answer the questions that followed in item (b) (iii). Moreover,
in item (b) (iv), students were asked to find the power delivered to a load
resistor of 20 Q if the electronic circuit has a total voltage of 20 V and
internal resistance being 50 Q.

Majority of students performed well in this part as they were able to
provide correct responses in each item. The analysis indicates that students
had sufficient knowledge and skills in the area of tools and equipment.
Extract 11.1 presents a sample of good response picked from one of the
students’ script.
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) (i) State oot major function of each of the following electronics ioals:

Mmﬁéspfw!

(i) WIntu. he use of an Ohm rim cl | ¥4

(iii} Study carcful the clectronic measurement circuit given in Figure | and answer
the gquestion that follows.

Figure 1
Wh:t :ll!-lrl.lmml should be connected at point A and B for measuring the

{iv) IF the clectronic circuit has a todal voltage of 20 Y and internal resistance of 50
i1 Find the power delivercd o o load resistor ofF 150 £

..... Y N=do, g [ ST L
........... V=80 8o KT 90Dl SO0
=10 Jop

Extract 11.1: A sample of good response from one of the students who
was capable of providing correct responses in all items of part (b).

42



Nevertheless, there were few students who performed poorly in this part as
they failed to supply correct responses in each item. There was a student
who stated wrong application of side cutter by writing “It is used for cutting
the side electronic devices to be in a certain regular shape”. These students
seemed to lack practical knowledge and skills in the uses of various
electronics tools and equipment. Extract 11.2 presents a sample of poor
response from one of the students.
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State one major function of each of the following electronics tools:

(b) )
Side cutter
S e e Sdtter e Behemen o 5 i MOER o= Sy,
CoRbee ok are O oy

Screw driver
ty the  ochenics o an Swews 2t Fhe oo o %

(iii) Study careful the electronic measurement circuit given in Figure 1 and answer
the question that follows.

B~

Vs A

g <

Figure 1

What instrument should be connected at point A and B for measuring the
required quantities?

(iv) If the electronic circuit has a total voltage of 20 V and internal resistance of 50
Q. Find the power delivered to a load resistor of 150 Q.

..... Datzagiven | Furent = Bosutane t Besttor

Vol tzag, - 20v e Voldzcqee
.................................... R, TIPS (. . N

L esisteace = 5o | Pesceqance = 20

L Resatec = lsea | Vo lzge =29 =1t uthe Cumnd 4 Ao

Extract 11.2: A sample of poor response from one of the students who
failed to provide correct responses in all items of part (b).

44



In part (c) the question was required the students to:

(i)  Name two commonly used semiconductor materials

(i) Identify two devices which are made up from semiconductor
materials.

(iii) Give the meaning of the term “doping” in semiconductors.

(iv) Outline two types of semiconductors obtained in “doping”.

(v) List two main uses of a zener diode.

Most of the students attempted the question appropriately. They were able
to provide correct responses in all items of the part. Generally, students
demonstrated sufficient knowledge in the area of semiconductors materials
except few students who failed to list two main uses of a zener diode as
required in item (c) (v). Extract 11.3 shows a sample of good response.

(¢) (i) Nametwo commonly used pure semiconductor materials.

.« SILICON. .ottt ee e

o B0 o
(ii) Identify two devices which are made up from semiconductor materials.

. jode

. Tronststor

---------------------------------------------------------------------------------------

(iii) What is the meaning of “doping”™ in semiconductor?

.Depiog..: . oo . prows. _or...oddlog  impusitien oo,
.................... seoniconduc oc.. Yo...madipy. ... conduhivity:.

-------------------------- L R e

(iv) Outline two types of semiconductors obtained in “doping“.-

o LB byee . semmiconduttor e,

(v) Listtwo main uses of a zener diode.

o Ded o clablizews | civcutts:

Extract 11.3 A sample of good response from one of the students who
indicated high capability in presenting correct response in all items of part

(©).
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Performance analysis indicates further that few students performed poorly
in part (c) because they presented wrong responses in each item. For
example, the response that was provided by one of the students in item (c)
(iv) was “At absolute zero and Above absolute zero” which was wrong.
This suggests that students had no sufficient knowledge in the topic of
semiconductors. Extract 11.4 is presented as a sample to illustrate how
poorly some students performed in this part.

(¢) (i) Name two commonly used pure semiconductor materials.

(ii) Identify two devices which are made up from semiconductor materials.

(iif) What is the meaning of “doping” in semiconductor?
deping 1. Yo wheh dlchieay op | Lot condudur. a o

-----------

(iv) Outline two types of semiconductors obtained in “doping”.
: dor Bbviogd  femiconduchers
D‘or?aﬁ Sorte ;:r'lcth :h iy

(v) List two main uses of a zener diode.
o 2umer ckedes

Extract 11.4: A sample of poor response from a student who
performed poorly in all items of part (c).

Part (e) was also performed well by many students. This part comprised
three items. Item (i) required the students to give two types of bipolar
junction transistor, in (ii), students were to find the value of I¢ if Iz = 5.34
mA and Ig = 475 PA. In item (iii), students were required to mention two
types of extrinsic semiconductor, whereas in item (iv) required the students
to give reason as to why an ordinary junction transistor is called bipolar
transistor.

46



Performance analysis indicates that students performed well in this part as
they were able to provide correct responses in all items. This suggests that
students had enough knowledge and skills on bipolar junction transistors
and semiconductors. Extract 11.5 presents a sample of good responses from
one of the students.

() (i} What are the two iypes of bipolar junction transistor?

(il What will be the value of Ic if g = 5.34 maA and I = 475 pA.
o JEz Te TR
Aoz Te-Te

Ic :(; . 3¢ xru'gjﬂ -~ {'"a;-'?s:-:ra }.4
Tc- 0.0053¢4 - o000675A
lcz 0i00g86sA

) rr: -85 mA

Iz 4-BEsmA..

{1ii) Mention two ypes of exinnsic semiconductor.
: ....."r?.::.ﬂf& ...................................................................
{iif) Why mnﬂu‘m transy lsl_‘allad lpula.rl_ran#stur‘?

A Al L

Extract 11.5: A sample of good responses from one of the students
who was capable of delivering correct responses in all four items of

part (e).

However, there were few students who performed poorly in this part as
they failed to provide correct responses in all items. There was a student
who responded to item (iii) wrongly by writing “insulator and conductor”
as two types of extrinsic semiconductor instead of N-type and P-type.
Students with this performance demonstrated insufficient knowledge and
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skills on the area of bipolar junction transistor and semiconductors. Extract
11.6 illustrates this performance.

{¢) (i) Whatare the two types of bipolar junction transistor?
PR . Ner s, B ettt e e eaans

. A}_w@.vc\% ..................................................................

(i) What will be the value of I if Iz = 5.34 mA and Ig = 475 pA.

(iii) Mention two types of extrinsic semiconducr.
- e Bty *ﬁ."‘%?ﬂ Smalﬁb‘ﬁﬁ-‘f—é‘_

..................................... P‘%#%&ﬁammm““

(iii) Why an ordinary junction transistor is called bipolar transistor?

Extract 11.6 is a sample of poor responses provided by one of the
students who failed to give two types of bipolar junction transistor,
calculate the value of I, mention two types of extrinsic semiconductor
and give reason as to why an ordinary junction transistor is called
bipolar transistor.

In part (a), the question was set from the topic of Transducers. Item (a) (i)
required the students to give the major function of electrical transducer. In
item (a) (ii), students were asked to list two categories of electrical
transducers, and in part (a) (iii), students were to draw symbols for
loudspeaker, headphone and earphone. The marks allotted to this item were
10.
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The analysis indicates that students’ performance in this part was average.
Most of them were able to provide correct responses in parts (a) (i) and (a)
(ii) ,but failed in part (a) (iii) because majority of them could not draw the
symbols. There was a student who drew a picture of microphone, instead of
an earphone as required in (iii). The highest score in this part was 5 out of

10 marks allotted.

Extract 11.7 presents a sample of partial responses

provided by one of the student whose performance was average.

LE] i) Wl at = the n'|n_|or n\.,l N O c.,lc.u.u— trgnsducer?
. "\o vi i #:—»e 'ﬁ‘ﬂ }V’E" ’f“’..".‘.’
C’% G’“‘"‘éﬁ' ‘5"*** -zl e, 37
Ciiy L.ist lx oﬁ;lrggoq‘s 3{'4,3:(: ical trransducers.
- Passce rensducer ..........,.........._..........ZZQ.'_'ZZZ:.'ZZZ:.'Z.':ZZZ:.'
Ciii) Draw electronic symbol for cach of the following parts of o radio system,

Loudspenker

Extract 11.7:

A sample of response from a student who managed to

provide correct responses in part (a) (i), (a) (ii) and one component in (a)
(iii) but failed in the two components in (a) (iii).
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Analysis revealed further that part (d) was averagely performed by most of
the students. The gquestion was set from the topic of A.C Circuits and the
students were required to calculate the electrical power dissipated in a 100
Q resistor in part (d) (i). In part (d) (ii), students were supposed to
determine the period, frequency and the r.ms voltage of an alternating
voltage waveform having a peak value of 10 V and 50 Hz frequency, as
shown in the given Figure.

In this part, many students were able to provide correct responses only in
item (i), but failed in item (ii) which involved calculations. Some of those
who failed in item (ii) used wrong formulae in calculating the period,
frequency and the r.m.s voltage by just summing up the value that has been
given in the question. This performance implies that students had
insufficient knowledge on the topic of A.C Circuits, particularly in areas
that involve calculations. Extract 11.8 illustrates the performance of the
students.
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id) (i} Whal is the electrical power dissipated in a 100 £2 resistor Carrying a current af
HmAT

Dot j'ld‘ﬁ"*: R £ | = TR T VNI TR
F_"C"l‘""- e EMOOX BOXIG S

B v
wicedd . Mf' W

LCEREht b Eﬂi\u*’*xg
. b T80 x0T

oo 2 28 ...
Fom Raee=I. o Alectoival. fnmf ___________ 0 26 untic
Etod. N grom

ot Aeni.... ..o Electrizal. ?Pﬁlmprg- 075wl

(i) An alternating voliage waveform has a peak value of 10V end 50 Hz frequency

as shown in Figure 2. Determine the period of the waveform, the frequency of
the wavelform and the rom.s vollage,

v b
+10

&0\/1‘-}.01 0.03 "
=10 .

Flgure 2
T T TANTYR I s eeaee s renmnss e rmnsss s reess st beimsssinsns
Feoid = A= 2o e Vel B s e i

e BB

r"'fw.g.mnw L R S

O U = - 2% W= 7 S R
..'!"!?m;‘ f"-rr‘*' f"ﬁ-.-a&-'**-

= ﬂ-nu :l. :p—rﬂﬂ-.
' _\l:ﬂ.\i-q = |n~m¥

Extract 11.8: A sample of an average response from a student who
managed to calculate electrical power in item (i), but failed to

determine the period, frequency and the r.ms voltage of the given
waveform.
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3.0

SUMMARY ON THE STUDENTS’ PERFORMANCE IN EACH
TOPIC

The analysis of the topics which were assessed in Electrical Engineering
paper for the year 2018 indicated that most of the students performed
averagely in many topics covered in the paper. However, in few topics, the
students’ performance was either good or poor.

The analysis of the students’ performance in each question showed that
questions 2,3,7,8 and 9 which were set from Supply System & Battery and
Cells, Magnetism & Electromagnetism, DC Circuits and AC Voltages were
poorly performed, whereas questions 4, 5, and 6, which were set from the
topics of Electric Heating, Batteries and Cells and Conductors, Insulators
and Cables, respectively were averagely performed. Question 10 was set
from the topics of Safety, Earthing, Conduits, Trunking & Ducts,
Conductors, Insulators & Cables, Consumer Circuits and Inspection &
Testing, while question 11 was based on Transducers, Tools & Equipment,
Electronic Components, Semiconductors, A.C Voltages and Bipolar
Transistors topics. Generally, the analysis established that question one (1)
which was composed from different topics within the syllabus was the best
in terms of performance.

The analysis suggests further that students had no sufficient knowledge and
practical skills on some topics, particularly those covered in Section A.
This section contained questions from the area of Electrical Engineering
Science. Students demonstrated poor capability in performing some
calculations. However, section B which comprised of Parts | (Electrical
Installation), and I1 (Electronics, Radio and TV Servicing) were performed
well by most of the students because were the areas of their specialization.

Table 2 presents a summary of the students’ performance in each topic.
Green, yellow and red colours represent good, average and weak
performance, respectively.
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Table 2:

Engineering Paper

A Summary of Students’ Performance per Topic in Electrical

SIN Topic Question | Percentage of students Remarks
number who scored 30 percent
or more
3 Tools & 11 59.1 Average
Equipment,
Transducers,
Electronic
Components,
Semiconductors,
A.C Voltages and
Bipolar Transistors
4 Safety, Earthing, 10 44.3 Average
Conduits, Trunking,
Conductors &
Cables, consumer
Circuits and
inspection &
Testing
5 Conductors and 6 42,5 Average
Cables
6 Batteries and Cells 5 41.2 Average
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4.0

4.1

4.2

CONCLUSION AND RECOMMENDATIONS

Conclusion

The general performance of the students in Electrical Engineering paper for
Form Two National Assessment (FTNA) in the year 2018 was Average.
Out of 369 students who sat for the paper, 174 students (47.15%) passed,
while 195 (52.85%) failed.

The analysis indicated further that the general performance and quality of
students’ responses to the questions examined was satisfactory. However,
there were some few weakness noted. The major weaknesses noted include;
students’ insufficient knowledge and skills on some topics from which the
questions were set. Many students were weak on the areas of electrical
symbols & accessories, earthing, transistor amplifier as well as A.C
voltages. Another weakness observed was inability of some students to
tackle questions that involved mathematical computations, and failure to
understand the requirement of the questions.

It is expected that the weaknesses noted and feedback provided in this
report will be used as a guide to teachers and other education stakeholders
during teaching and learning processes in order to improve performance in
Electrical Engineering subject, in future.

Recommendations

From the shortcomings observed in the analysis of students’ item response,
the following are recommended:

Q) Teachers should provide enough exercises and tests to students
especially for those topics and areas that involve mathematical
computation. This will strengthen students’ learning ability in this
area.

(i) Teachers should guide the students in their preparation to make sure
that all topics are thoroughly revised before assessment.

(ifi)  Students should be encouraged to do appropriate preparations for
the National assessment well for the National assessment.

(iv)  Students should also be oriented on commonly used instructional
words used in composing questions in order to enable them follow
instructions and answer questions appropriately.
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