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FOREWORD

The Students’ Items Response Analysis report in Mechanical Engineering subject
for Form Two National Assessment (FTNA) 2015 was prepared in order to provide
feedback to students, teachers, parents, policy makers and the public in general on
the performance of the students.

The Form Two National Assessment is a two years formative evaluation which
among other things shows the effectiveness of education system in general and
education delivery system in particular. Essentially, students’ responses to the
assessment questions is a strong indicator of what the education system was able or
unable to offer to students in their two years of secondary education.

The analysis presented in this report is intended to contribute towards
understanding some of the reasons behind the performance of students in
Mechanical Engineering subject. The report highlights some of the factors that
made some students score low marks in the questions. Such factors include lack of
knowledge in relation to a particular concept, failure to interpret the requirement of
the questions, poor command of English language and inability to answer
questions which demand explanations, formula and symbols. The feedback
provided will enable the educational administrators, school managers, teachers and
students to identify proper measures to be taken in order to improve students’
performance in future assessments administered by the Council.

The National Examinations Council of Tanzania (NECTA) will highly appreciate
comments and suggestions from teachers, students and the public in general, that
can be used to improve future Assessors’ Reports.

The Council would like to convey thanks to the Assessors, Examination Officers
and all others who participated in preparation of this report. We would like also to
express sincere appreciation to all staff of the Department of Information and
Computer Technology who participated in the analysis of the data used in this

report.
4

Dr. Charles E. Msonde
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1.0 INTRODUCTION

This report is based on the analysis of individual questions for students who sat for
Mechanical Engineering paper in FTNA 2015. The paper was set in accordance
with the form one and two Mechanical Engineering syllabi of 1994.

There were eight (8) questions in this paper, grouped into sections A, B and C.
Sections A and B had a total of three compulsory questions whereas section C had
a total of 5 questions of which the students were required to answer only one
question. Section A had 10 marks, section B had 30 marks and section C had 60
marks.

A total of 388 students sat for the Mechanical Engineering National Assessment.
The results show that 119 (30.67%) students passed while the remaining 269
students (69.33%) failed.

This report provides the analysis of each question. It highlights the demand of the
question, the general performance and finally the possible reasons for good/poor
performance and the misconceptions that were observed. In this analysis, a
question was categorized as either weakly performed, averagely performed or good
performed if the percentage of students who scored 30 percent or above, out of the
allocated marks lies in the intervals of 0 — 29, 30 — 49 and 50 — 100 respectively.

2.0 ANALYSIS OF INDIVIDUAL QUESTIONS
2.1 Section A
2.1.1 Question 1: Multiple Choice Items

The question consisted of five (5) items (i) - (v), which were set from various
topics within the syllabus. The students were required to choose the correct answer
for each item from the given four alternatives.

A total of 387 students (99.7%) attempted this question, out of which 5.7 percent
scored 0 mark, 46.4 percent scored from 1 to 2 marks, 42.5 percent scored from 3
to 4 marks and 5.2 percent scored 5 marks.

The data indicate that the students’ performance was good as 78.4 percent of the
students scored from 2 to 5 marks and among them 20.1 percent scored high marks
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i.e from 4 to 5. Many students were able to identify the correct answer from the
given alternatives. Those who poorly performed failed to make correct choice of
answers in items (i), (ii) and (iii).

In item (i), the students were required to identify the part of the blast furnace at
which the highest temperature occurs. The students chose option D 'hopper' instead
of the correct answer B 'bosh’ because they failed to recall the structure of the blast
furnace and its sequence of operation for the production of pig iron.

In item (ii), the students were required to identify the property of rubber which
allows it to be used for vibration dampers of machines. Many students chose
distractor C ‘malleability property’ instead of the correct answer D ‘elastic
property.” Such students failed to distinguish between different properties of
engineering materials.

Item (ii1) required the students to identify the group of instruments under which a
divider falls. The correct response was C ‘marking tools’ but most of the students
opted for B ‘measuring tools’ since they failed to understand that a divider does
not have any scale for measurements. In general, such students lacked practical
skills in marking or laying out processes.

2.1.2 Question 2: Matching Items

This question required the students to match each item in list A with a correct
response in list B by writing its letter below the number of the corresponding item
in the table provided.

The question was attempted by 386 students, out of which 35.3 percent scored
from 0 to 1 mark, 33.0 percent scored 2 marks and 31.2 percent scored from 3 to 5
marks as shown in Figure 1.
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Figure 1: Performance of students in question 2

Figure 1 shows that, majority of the students (64.2%) managed to score 2 marks
and above, hence the general grading of performance in this question was ‘Good’.

However, incorrect responses were commonly noted in items (i), (ii) and (iii). Item
(i) tested the students’ ability in identifying a material which improves
machinability of steel. The correct answer was F ‘Copper’. Most of those who got
it wrong wrote D ‘Ductility’. Students were probably attracted to the softness of
ductile materials therefore associated it with the task of improving machinability of
steel. Students in this category failed to recall the fact that when copper is alloyed
with steel it improves machinability.

Item (ii) required the students to identify a metal which have the ability of cutting
other metals. The correct answer was H ‘HSS’ but some of the students matched it
with G ‘Nodular iron’. These students failed to associate ability of cutting metals
with the property of hardness. This indicated that students had inadequate
knowledge on properties of HSS and other metals. Such students were supposed to
understand that HSS is one of the hardest metals which is used for making cutting
tools.

In item (ii1), the students were required to identify the material which is suitable
for the manufacture of chemical containers. A material possessing corrosion
resistance property was to be chosen from the list by the students who could be
able to recall the fact that some chemicals are corrosive therefore they need to be
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kept in containers which are made from corrosion resistant materials. Few students
got the item correct by matching it with the response E ‘Plastic’ but several
students went astray by matching it with option A ‘nonferrous metal’.

2.2  Section B: Short Answer Questions

2.2.1 Question 3: Engineering Materials, Lubricants and Coolants and
Production of Engineering Materials

This question had three parts: (a), (b) and (c). In part (a), the students were
required to (i) mention five main uses of copper and (ii) list five elements which
are used for production of alloy steel. In Part (b), the students were required to (i)
state five characteristics of a good lubricant, (ii)) name two materials which are
commonly used to make hacksaw blades and (iii) mention the ores from which
aluminium, zinc and lead are extracted. In part (c), the students were required to (i)
explain with the aid of sketches the difference between a square bar and a square
pipe and (ii) define the terms ‘pig iron’, ‘ingot’ and ‘cementite’.

The question was worth 30 marks. It was attempted by 98.7 percent of all students,
out of which 20.4 percent scored a zero mark, 67.9 percent scored from 0.5 to 8.5
marks, 10.4 percent scored from 9 to 14.5 marks and 1.3 percent scored from 15 to
23 marks. There were no students who managed to score above 23 marks. Figure 2
is a line graph which displays the performance of students in question 3.
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Figure 2: Shows that, majority of the students (88.3%) scored below 9 out
of 30 marks, indicating a poor performance in this question.



The students who scored low marks in part (a)(i), failed to give the uses of copper.
Some were interchanging the uses with properties of copper while others regarded
copper as a raw material for manufacturing iron, which is wrong. In part (a)(ii), the
students failed to list all five alloying elements. Few students listed elements which
are found as traces in pig iron instead of the elements which are added to steel to
improve its properties as required by the question.

In part (b)(i), the students were not able to state all five characteristics of a good
lubricant. Some students did not comprehend the meaning of the term
‘characteristics’ as it was revealed from the answers by some of the students who
wrote ‘water’, ‘Air’, ‘minerals’ and ‘waxes’ which were quite out of the question
demand. In part (b)(ii), the students could not name the materials which are used
for making hacksaw blades. They failed to recall that high speed steel and high
carbon steel are commonly used for making hacksaw blades. The students lacked
both theoretical and practical knowledge of the hand tools which are used in the
workshop. In part (b)(iii), the students were not able to correctly name the ore from
which aluminium and lead are extracted. Many students gave the names of metals
such as tin, cast iron and copper instead of the ores.

In part (c)(i), most of the students failed to draw sketches to indicate the difference

between a square pipe and a square bar. Some of them gave explanation without
sketches while others produced sketches which did not show any remarkable
difference. In part (c)(ii), the students also failed to give correct definition of the
terms pig iron, ingot and cementite. Some students defined these terms as ‘tools
which are used in the workshop’ instead of defining them as ‘the type of iron
produced at the first stage in the blast furnace’, ‘form of steel poured and solidified
in the mould’ and ‘hard form of iron produced by the combination of carbon and
steel” respectively. The responses of this kind reflected that the students had
limited or lacked knowledge on the production of engineering materials. Extract
3.1 shows a sample of poor response from the script of one of the students.



Extract 3.1

(b) (i) State five characteristics of a good lubricant.

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

(i) Name two materials which are commonly used to make the hacksaw blades.

AX_xeduse  Emebron.. il T

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

Aluminium...... QX0ALL. Hhe. meniby,

Zineorrrn S RO, S0 SNV

Lead 255 o) W Conkaun. Ahe .. .mac .n.f.é.!},.v ..........................
(¢) (i) With the aid of sketches explain the difference between a square bar and a

square pipe.

Sothe. prowess ol MOLETLOL  Haae otcur

Pigiron......0%... NE.... 0TLES  that preciuct cpal
ingot... k= RL...... 000 LYS....... ¥ 8. 6T, 2.
DM OOLCAL..... O0CA el
Cementite........ w...co.atenun... 85%..... 1f7*’~V7Q ...........
VIR T Y e T L R RIOCKUCE. ... REAg

Extract 3.1 shows that the student could not state, name, explain,
draw and define the given materials/terms indicating that he/she had
no knowledge on the subject matter and also had poor English

proficiency.

Few students (1.3%) who scored above 14.5 marks exhibited knowledge on the
topics comprised in this question. The students were able to mention the
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characteristics of a good lubricant, name materials for making hacksaw blades,
write the names of ores from which aluminium, zinc and lead are extracted. They
were also able to differentiate a square bar from a square pipe and define the terms
pig iron and ingot. The students demonstrated adequate knowledge on the topics of
production of engineering materials and properties of metals. Extract 3.2 portrays

such a response.

Extract 3.2

(b)

(i)

State five characteristics of a good lubricant.
........... = thovld ety ewsy o)) faf gencpled daring machming
- It shodd pol Le /Jcr?xonow g 16n Fasit

R T (e AP P e, 4

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

(i) Name two materials which are commonly used to make the hacksaw blades.

S

(111) What are the ores from which the folowing metals are extracted?

(1)

(i)

Bavx &

PN T R et e G T U TS 0 Sty PN N

LR P

With the aid of sketches explain the difference between a square bar and a

square pipe.

- Square bar i fhe bar fhad hove no Lol Fole 3»|J“'f"-*

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

square o stope Whife Square pipe fu cenfi] boje.

¥ Sam | ) while Q_“ﬁﬁ% (J‘iu,e P J

Pig iron.. ”’L/”“’U"TOL/‘U}’d oa—fﬁr- Q(/DJ"" wﬁ ;rbr ofe M’W s BlesT

" moe -

In Extract 3.2 the student managed to write four characteristics of a
good lubricant, name correctly the materials for making hacksaw blades
and the ores for production of aluminium, zinc and lead. He/she also
drew correct sketches to differentiate the square bar from a square pipe
and defined the terms pig iron and ingot but failed to define the term
cementite.



2.3 Section C

2.3.1 Question 4: Common Tools, Drilling Machine, Lathe Machine and
Safety

This question had three parts: (a), (b) and (c). In part (a), the students were
required to: (i) Show by means of a sketch how a try square is used to produce
parallel lines on work piece. (ii) Outline four operations which can be done using a
lathe machine. (iii) Give three methods on how the drill is held and three on how
the work is held when drilling.

In part (b), the students were required to: (i) Define the terms cutting speed and
feed as used in relation to turning operations. (ii) Explain the function of chuck,
tailstock, carriage and tool post of the lathe machine. (iii) Name three taps
comprised in a set of hand taps.

In Part (c), the students were required to: (i) Differentiate between single cut file
and double cut file, cross filling and draw filling. (ii) List four types of chisels. (iii)
Write four general causes of accidents in a fitting and turning workshop.

This question was attempted by 113 students whose area of specialization was
Fitting and Turning. Seven (7) percent of them scored 0 mark, whereas 57.6
percent scored from 1.5 to 17.5 marks, 23.9 percent scored from 18 to 29.5 marks
and 11.5 percent scored from 30 to 52 marks. The students’ performance is
presented in Figure 3.

100 -
90 -
80 A
70 4 64.6
60 o
50 H
40

Percentage of Students

30 ~ 23.9

20 A
11.5

0 T T
00 -17.5 18.0 -29.5 30.0 - 52.0
(Weak) (Average) (Good)

Scores

Figure 3: The performance of students in question 4.
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Figure 3 shows that more than half of the students (64.6%) who attempted this
question scored below 18 marks, whereas 35.4 percent managed to score 18 marks
and above. Therefore this question is classified as averagely performed.

The students who scored low marks in part (a), failed to produce a proper sketch to
indicate the application of a try square for drawing parallel lines. This part was the
most omitted in the question, indicating that the students were not conversant with
the practical use of a try square. Some of the students managed to outline the four
operations carried out using the lathe machine but failed to explain how drills and
workpieces are held during drilling operation.

Students who performed poorly in part (b) failed to define ‘cutting speed’ and
‘feed’ in relation to turning operation as well as to name three taps comprised in a
set of hand taps. Some students gave functions of a drilling machine instead of
mentioning the ways the drills are held ready for drilling. One of these students
provided answers to (b) (ii) by writing the functions of lathe chuck, tailstock,
carriage and tool post as to produce ‘heat and melting’, ‘to produce lathe machine
in the workshop’, ‘to produce more heat’ and ‘to prevent accident in the
workshop’. Such obviously incorrect answers are indicators that, the students
lacked adequate knowledge on the tested topics.

Furthermore the students who did not perform well in part (¢) could not
differentiate a single cut file from a double cut file. They were also unable to
mention the four common types of chisels. Most of them did well on sub item (iii)
of part (c) which required them to write the general causes of accidents in the
workshop. Extract 4.1 is a sample of poor response from one of the students’
script.



Extract 4.1

(b} (i) Defingthe folkmug terms ay nsed in relation 1o beming operation
Cutting speed,.. L} 18 (N3amerd  thot 11
Cmtmbmecoﬂﬂ Hu,x,d S
Feed M 1HE  MheasuTec b'u mcmy r’amPu

gt 00 2190100 dre

(it) Explain the function of the following parts of a lathe maching, .
Chuck LA XNE. BIOEESS Mo oocor N
Produce.  Ahe  toute oo
tasock.. Th £ Tansecck... f 0t praduct
WARE L geneY ok, 1O Pe.l.f.&.'.}im
WHRLE L TN B!
C'amage.......ﬂ?.-ﬁ......[(,'.{u: Lo thiid Ahr

439 VNNN R < Vo'oY e 7T ¢ Hm!’ ...!l’;'.g.-q.!l.‘
.and. me niee o

Tool post. 1., .Coeun. Hae  genercl
mab?‘h <:4 L.r S L EETE YA metnan:
() Mmc lhmc &’” ompased 1n a set of kand teps.

Na’"n .....,‘..t(.(,ﬁ.f.’.....-.......;........ -
EER T Haning.

AP RETBAOG

(<) (1) Differentiate berween the fellowings:

Single an file and double cut file.............oo.oon. .. o AT L

- T
1 { /\
Pege 6 of 13
Single cut Fite h ;
JHE ot e 1) dpupie weF
Extract 4.1 shows that the student could not comprehend the demand
of the question as he/she gave wrong answers to all parts of the
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question. In part (c), he/she drew sketches of one file and two files as
definitions of single cut file and double cut file which is not true.
Moreover the sketches do not portray the features of the files.

However, there were few students (5.31%) who scored high marks from 43 to 52.
These students were able to provide relevant responses such as drawing a sketch to
show the application of a try square for drawing straight lines on a workpiece,
defining the terms ‘speed’ and ‘feed’, explaining the functions of lathe parts and
listing the types of chisels. They also managed to name the taps comprised in a set
of hand tap. Their good performance indicated that they had enough knowledge
and skills, thus they were able to interpret the questions and use their knowledge to
solve the questions involving functions of machines and uses of tools in a fitting
shop. Extract 4.2 shows a sample response from one of the students who was able
to provide correct answers.
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Extract 4.2
4. (a) (i) Show by means of a sketch how a try square is used to produce parallel lines on
the ! .
ot R Pect
We A
/,‘MSQ wt

a workpicce.

V-
&

I's

_‘l——\

Y

(iii) How are drill bit and workpicce held when drilling? Give three metheds for cach
case.

Drill bit in the drilling
machine (). adet L bFL 23 hedd in fue do'l)

.......... M —————————— s
Cahdott bt heldto i doftl phede:

---------

U e progtwone v - L mouated 00

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

i dribon g attion s fable

(b} (i) Deline the following tenms as used in relation 10 tuming operation,
Cutting spccd‘!k"d”"«nc‘m“’?dhﬂ“mmﬂﬁm )
200 W werk O kol on Hee molcbig Work pec mnwte -
Feed.. M Wee  dithnce  Moved by o Tl | pre exeh.,

YRR s v I :
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(i) Explain the function of the following parts of a lathe machine.

QMo XERMENG Tk —
Tailstock. 14560 Yo Muerncd toorh . aken tweck ir Leld bobween
Qenpees, also  ured  ewlen  drellvao | reamuong. an.....

fapere e umong motied by ol chek ypsef. pp—
Lapeef s e anstaed oty ISR SRS AT A ol g
(umagcku‘»&mdhmm‘)h“‘eh’tu.“' . dude,

Tool post TWer, ([ Wwhe  twole are panerled and | Fodleeld oc mmnked

(iii) Name three taps comprised in a set of hand taps.

A TR AR e
6 nkwmedvade oy
(¢) (i) Differentiate between the followings: .
Singk cut file and double cut mc““su’tlﬁﬂui"“m‘u{tmu
L ooy vae bupe of et wide  We sme . piken
onwy Hege Feels Ok Jue toork byt dowble ob fle Ir
e pne whwel LS hoo dugerent  Jeetin otb Cerfoon angters
B dogperent o QN beung made  0n fue worte .

Cross filing and draw filing
Quss galng Lt wohen Bue Wehcuwlsle cite 15 movtinoy lone

e weorh comd U T commoly uted  olddle  deaw [S1ITWIN
Ao ol R grovtd CCe THag (o, TTRATTETLE T Uen gnd
oadsluorey Y3 rRaueied -

(ii) List four types of chisels.
HRat cwuvele:
ity Bramond clwsels . _
ug oty round  chutels
CU (ool clugels .

(iii) Write four general causes of accidents in a fitting and turning workshop.
Ty \gmotance
Wy Cheetes

ud  laaypes

Extract 4.2 shows that the student adhered to the demand of the
question as he/she drew a correct sketch to indicate the use of try
square, defined the terms cutting speed and feed, explained the
functions of some parts of a lathe and named correctly the taps which
are comprised in a set of taps.
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2.3.2 Question 5: Introduction to Welding, Gas Welding Accessories, Soft
Soldering, Arc Welding Accessories, Welding Joint and Resistance
Welding.

This question had three parts: (a), (b) and (c). In part (a), students were required to
(1) state two functions of the welding regulators and welding touch, (ii) give four
precautions to be taken in storing oxygen and acetylene cylinders and (iii) state the
four functions of the soldering flux.

Part (b) required the students to (i) write two examples of permanent joints and
four examples of temporary joints, (ii) identify the colour codes given for the
cylinders carrying acetylene, propane, oxygen gases and (iii) differentiate between
low pressure welding system and high pressure welding system.

In part (c), they were required to (i) name five tools used in arc welding, (ii) define
the terms fusion welding, tack welding and resistance welding and (iii)
differentiate between carburizing flame and oxidizing flame by using sketches and
give one use for each.

The question was attempted by 147 students whose area of specialization was
Welding and Metal Fabrication. Out of them, 10.88 percent scored 0 mark, 53.72
percent scored from 1 to 17.5 marks, 25.9 percent scored from 18 to 29 marks and
9.5 percent scored from 30 to 40.5 marks. The pie chart in Figure 4 illustrates the
relative proportions of students’ performance percentagewise.
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Figure 4: Shows the performance of students in question 5

This question falls under the category of averagely performed questions because
the total percentage of students who scored 18 marks and above is 35.4 percent.
Students who scored low marks, including those who scored a zero mark, failed to
give the functions of the welding regulators and the welding torch, which are
common tools in gas welding. Students were also unable to name tools used in arc
welding. The poor performance of students indicates that they did not have enough
knowledge in both gas welding and arc welding. Some students did not
comprehend the question requirements, there were some misconceptions. For
example one student mentioned human body and animal body as examples of
permanent joints in metal works and leg, shoe and skeleton as examples of
temporary joints. The correct answers for this part were, welded joints and riveted
Jjoints as examples of permanent joints and bolted, pinned, soldered, hooked and
screwed joints as examples of temporary joints. This student associated the term
joint with the human biological body structure instead of metal fabricated
structures.

Some students had poor command of English language, as a result they could not
express themselves clearly and construct meaningful sentences. Also, there were
misconceptions of the term ‘welding torch’ in the question. For example, one
student wrote the function of a welding torch as ‘to give light in the workshop’.
This student considered ‘torch’ as the one used in normal lighting for domestic
purposes. In actual fact, the preceding word ‘welding’ in the question specified the
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type of torch as that which is used for heating and melting metal during welding

processes. A sampled answer from one of the students who performed poorly is
shown in Extract 5.1.

Extract 5:1

(b)

(i) Give four precautions to be taken in storing oxygen and acetylene cylinders.

G 2Te ke ok thamased. tleamning... S oldenmy
W[ Ta. ks Yaken. chimasad. s Leas “jtm‘:“‘j
v Ne e Baken. chaan mlcwuwjox ......

(111) State the four furxctions of the soldering flux.
C/SOLJ;:*W‘ ....... :f‘—uxuwwcwuwl ........................
\‘(fwﬂ&&“éﬂj{ﬁuxo)(xc[‘aiwh .......................................
l..G..l....S.se&.&s.!..y.&»f.}.... U GO L e il R
vl Soddecbong. Llax b fillar o Xon Silder
(1)  Write two examples of permanent joints and four examples of temporary joints. i
Permanent joinla.....rg%.em:{f?.(nﬁé....ﬁl.{ﬁ....ﬁﬁS;ﬁxmﬁbﬂ. ,M-hc\&w v,
R T TS A L AL
Temporary joints..... & v (x&.&i«x&&v&t»%,@‘-utwﬁ
ebbeatody hacdna ke

(i1) What are the colour codes given for the cylinders carrying the following gases? >
AcctylcncAi&f‘j\%t&um&&%*—%c(«m\m:ﬂ ‘ffnw\ c-lxm.rv-:-
Propane...... L pant.. 1. sede.. o Moan.. frame. A2 by lams s
Oxyynumvﬁoxké?wt\tumctwtnn@w‘“
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Extract 5.1 continues
(iii) Differentiate between low pressure welding system and high pressure welding
system. E
Low PrESSMER. . stk | X Yoo e RIS ara, '(
RETRY Lo, th\i .‘.T(.\‘.\«..".‘?..&.‘:}*.\.:k\.ﬁi.\)\* .. j ek small.
O g, wwwx ad. i «1L» Frcs&,‘.u L'vd.r\*‘\‘\..‘:.. :
\K\,\ f‘r PSAAR br{ 5 S L taa. £ad ¥ Luw‘\c] {(.um«.‘«

I 5, < lng DX g cJ PIESLUAS L.

d

(c) (1) Name five mols uscd in arc welding,

LYl b v b bl S E I et il e
e R o 0,0 S OV < P f\..?.t...&..t..( ..................................................
! F\‘LL{V‘

Extract 5.1 shows that the student failed to adhere to the need of the
question. Some words and sentences given by the student as answers
are not related to the question while some are related but not
organised to bring the intended meaning.

There were some students who gave correct responses to most parts of the question
hence scored good marks from 30 to 40.5. Most of the students in this category
managed to correctly write the precautions to be observed when storing acetylene
and oxygen cylinders. These students demonstrated their knowledge of the safety
rules practiced in welding shops. Furthermore, their answers were presented in a

clear language. A sample answer from a student who had a relatively good

performance is shown in Extract 5.2.
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Extract 5.2

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

(i11) State the four functions of the soldering flux. .
~ Jt rameves ;mfw;/iob bnm Jhe Jo/Jcrm.q Qe -

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

....... r.lf..‘.?f'&é../&....fmlﬁ.a&...e e beTwess, oo plies o mifilds

........

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

(b) (i) Writc two cxamples of permanent joints and four examples oflcmponr) Jjoints.

Permanent joints............ t""’"‘j .......... . ...

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

(i) What are the colour codes given for the cylinders carrying the following gases?
Acetylene..... HAGIBS . o coii

(iii) Differentiate between low pressure welding system and high pressure welding
system.

= H,'g}, freivre wd:qu l}u#}.. vie z(d‘/me b?m.fﬁ

?/’f':!{d'l _while ko ’prw Mﬁ» wdj(f? ﬁufmun 7em)77’¢)
lu.y

........................................................
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Extract 5.2 continues

(c) (1) Name five tools used in arc welding,

- Wire brush

‘Fq‘”’"‘f'_

C A’M.{."

it ”’/’”"‘1 Permosr

- *4 uw »;'h-m,f
-

T T R T T S P R R TS e TR R TR P

(i) Define the following terms . -
Fusion welding...# Tk oy weldie Wod ivusfve it f e

5.l [Re bere melsps 3"1’ (e, m} ?" ﬁ /9( f' 740 Mo o.!',. "‘7:11'[50-
Tack welding

Resistance welding...! ” /h’ r& £ "h' “"d"ﬁ_,:_}_ wh“" f‘ J 41._
D&&h" "‘a’ﬁ 7}! l«‘r‘f;ﬁt. ’& ”A [‘m c[" u‘((}r,k »_r‘,‘n_’z_

(1) With the aid of sketches differentiate between carburizing flame and oxidizang

flame. Give one use for each.

Car be !L'nzi t faze o YL'Y,"-'L;-'."; L, | oS
— ~
- S N - —_—
- \ )
— A = »
v "tl. : = + / - J
- ——” |
prme— O aidofins o i :.,‘;,'“ s bAa prsi 4
[T 7 coor anfsran g

Extract 5.2 shows that the student was able to state the functions of
the given devices, identify the colour codes of the gas carrying
cylinders, name the tools used in arc welding, define the terms and
draw a sketch to differentiate between carburizing flame and
oxidizing flame.

2.3.3 Question 6: Power Unit (Engine) and Fuel System.

The question comprised of three parts: (a), (b) and (c). Part (a) required the
students to (i) give the number of revolutions a crankshaft makes in order to
complete one cycle for a two strokes cycle engine and for a four strokes cycle
engine, (ii) explain what happens in a cylinder of a diesel engine during
compression stroke, (iii) mention four parts in the engine which rotate when the
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engine is working and (iv) write four advantages of a two stroke compression
ignition engine over a four stroke compression ignition engine.

In part (b), the students were required to: (i) state engine classification according to
fuel, cooling and ignition system and give two classes in each case, (ii) write three
functions of an engine flywheel and (iii) list four main components of the fuel
supply system of a compression ignition engine.

Part (c) required the students to: (i) calculate the volume of the combustion
chamber if a petrol engine has a cylinder bore of 95 mm and a stroke of 120 mm
and the compression ratio is 9 to 1 and (ii) explain the meaning of thermal
efficiency, firing order, combustion and carburation.

The question was attempted by 117 students (30.15%) whose area of specialization
was Motor Vehicle Mechanics. Out of them, 9.4 percent scored a zero mark, 57.3
percent scored 1 to 17.5 marks, while 23.04 percent scored 18 to 26 marks, 10.26
percent scored 30.5 to 47.5 and no students scored full marks. Table 1 summarizes
the students’ performance in this question. This question is also of average
performance.

Table 1: Performance of students in question 6

Scores 0-17.5 18-29.5 |30.5-475
Total
Performance Weak Average Good
Number of 78 27 12 117
students
Percentage 66.7 23.04 10.26 100

The students who scored a 0 mark, failed to interpret the questions and therefore
gave answers that were not related to the question. For example, in part (c) (i),
some students were unable to extract data from the given information and apply
the engine compression ratio formula to calculate the required clearance volume
(V). Extract 6.1 shows a poor response from one of the students.
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Extract 6.1

6. (a) (1) How many revolutions does a crankshalt rotate in order to complete;

E T T T T LI L L L T T e e T LT o P P PP PP P PP PP

O L 222 e A,
é’o@/fan/Jb
OLIRF

(iv) Write four advantages of a two stroke compression ignition engine over a four

stroke compression ignition engine.

(b) (1) State engine classification according to fucl, cooling and ignition system. Give

lrro —

two classes in each case.

(111) List four main components of the fuel supply system of a compression ignition

engine.
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Extract 6.1 continues

(c) (1) A petrol engine has a cylinder bore of 95mm and a stroke of 120mm. If the

compression ratio is 9 to 1, calculate the volume of the combustion space or

clearance volume, e 77 4(‘ fyza-&«no_-mm- ol
- @ady=7" | f1e9 iR
BLEXT5 7 pzo if Yierw — 4

A7 - 7
Bl 729

e ' X178 7=
ngb %

7 1 6; mﬁfcpéyf?%r—m
46/ TFZ.
2{7;’«3 L = 19€T#
ee‘fa = 9: [6lo & 3 xio

1 J21097 3 A4
ﬂi—i——é e
/ 7¢9 =3 vu--(u.n\.ﬂ‘oﬁ 7’:_4_
4787 €

(i) Explain the meaning of each the following terms:

i &ﬂiwlfz‘pum/, ...................

Extract 6.1 shows that the student could not calculate correctly the
clearance volume of the engine cylinder. He/she also provided
irrelevant answers to other two parts (a & b) of the question.

On the other hand, most of the students (33.3%) who scored good marks from 30.5
to 47.5, to a large extent, they correctly interpreted the requirements of the
question. They managed to identify the events which occur in a compression stroke
of a diesel engine, the main components which make the fuel system of a
compression ignition engine and the formula which enabled them to use the
extracted data in calculating the swept volume and finally correctly calculated the
clearance volume. Extract 6.2 shows a sample of good response from one of the

students who scored good marks.
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Extract 6.2
6. (a) (i) How many revolutions does a crankshatt rotate in order to complete:

One cycle of a two stroke cycle engine S\ vave W Re u

One cycles of a four stroke cycle engine Ewe vavaluhion

(i1) What happens in a cylinder of a diesel engine during compression stroke?
b“""‘.}f} omavasion,  Shoke 0

Yo temprass. A avd ey and aif lad valve Lete Qe

(iii) Mention four parts in the engine which rotates when the engine is working,

(iv) Write four advantages of a two stroke compression ignition engine over a four
stroke compression ignition engine.
Wi o et Waaviar  Maan Tour fdake anging  aasilp Yo cangty
| & SRS da svay A\/\A Ned- a4 ARawviivae Yo Ao M(\\'\\‘\-b“':‘\g
O a o avswwa  Yhawn ww Newv ¢ Wola AVES\\Wa .

(b) (i) State engine classification according to fuel, cooling and ignition system. Give
two classes in cach case.

W) Geoling. e xample A'\r- (cb\um and ey ling

..................................................................... FLLRITEET T T T TTE, EUTETIES

\5.1\‘\ \joy\ ttXnM{\q . C,OI ‘ lg n:\\'c w m.\el ‘\.')na_(.)'a_;_*p \S)m'kch ggl\lm
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Extract 6.2 continues

(1i) Write three functions of an engine flywheel.

..... Cavey tha  angina Ovar -ven  werRing sheka
Cany stevhan Was odicleawiat vy, Sy et la
.............. \bwéar\'w"AYmﬂjx“‘& *Lx\“'“\“hh '

(¢) (1) A petrol engine has a cylinder bore of 95mm and a stroke of 120mm. If the
compression ratio is 9 to 1, calculate the volume of the combustion space or

clearance volume.

<A 1.14- X 2025 A 8O I,gfcu:s,c;o!ss*
R TV cy=gholspmet | 3557 T
- K= v Qv =46 a154 et dyv= 85055
\Ju-*‘ b\\\" 8
SV =1V LL, Cce=sv T4 .@\!:\O(z%‘l@ﬁ»’-
— o _
4 T = ﬁols;?{i txev | €N=106 %q.gigmw@

- 2 \gx@s)x )20
g

1

|
gV = g5 6l85 YV
quu-« = §5015€
Qv = g 50165

) . L\Qm\nqu V‘:’\U\vc

V< 1O 62EG-3T6mn,

= 2tux(qc Y xR0

Qlaovanea vluwma 18 106269 THmd,

Extract 6.2 shows that, the student was able to: mention the
number of revolutions for one cycle in diesel engine, explain what
happens in an engine cylinder during compression stroke, name
parts of the engine which rotates when the engine is working, state
engine classification and calculate clearance volume of the engine.

2.3.4 Question 7: Charging System, Battery and Ignition System.

This question had three parts namely: (a), (b) and (¢). In part (a), the students were
required to (i) define the terms: generator, insulator and e.m.f., (i) identify the type
of battery which is mostly used in automobiles and (iii) state the functions of spark
plug, condenser, ignition coil, alternator and contact breaker point.

Part (b) required the students to: (i) mention four main electric circuits of a car and
(i1) calculate the equivalent resistance, the total current flowing in the circuit and
the voltage across each resistor, given three resistors of 2, 3 and 4 ohms which are
connected in parallel to a battery of 12 volts.
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In part (c), the students were required to: (i) define the term ‘relay’ as used in auto
electrics, (i1)) name five parts of the ignition coil and (iii) identify the names of
components represented by the given symbols.

This question was attempted by one student whose area of specialization was
Autoelectrics. The student did not perform well as he attempted few items in three
parts of the question of which all were wrong answers except one part where
he/she obtained 1 mark. This indicates that the student had no knowledge on the
subject matter.

2.3.5 Question 8: Heat, Temperature and Pressure, Refrigeration and
Refrigerants, Air Conditioning, Brazing, Refrigeration Tools and
Equipment

This question had three parts: (a), (b) and (c). In part (a), the students were
required to: (i) define the terms heat and pressure, (i1) name two instruments which
are used to measure temperature and (iii) mention four methods which are used to
preserve foods apart from refrigerators and (iv) convert -20 °C and 35 °C to kelvin
scale.

Part: (b) required the students to (i) state Boyle’s law of gases, (ii) define the term
secondary refrigerant and (iii) define the terms: air conditioning, humidity,
pressure and psychrometer.

In part (c), the students were required to (i) mention five places where air
conditioning systems are commonly used and (ii) write the purpose of using a
spanner, hacksaw, pinch off tool, flaring tool, pliers and tongs in refrigeration and
air conditioning.

The question was attempted by 9 students whose area of specialization was
Refrigeration and Air Conditioning. There was no zero score for this question. The
students who scored from 2.5 to 13.5 marks were 7 (77.8%) while 2 students
(22.2%) scored from 20 to 26 marks. These ranges of scores indicate that the
question had poor performance since many students scored below 18 marks which
is the minimum average score for this question.

Students were not able to answer all items. Instead they attempted few items in
each part; thus many parts remained blank. Some failed to define the terms ‘heat’
and ‘temperature’, name two instruments which are used to measure temperature
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as well as to convert the given temperatures of -20 °C and 35 °C into Kelvin scale.
Few of them managed to state Boyle’s law, but could not define the terms
refrigerant, air conditioning, humidity, pressure and psychrometer. It was probably
easy for them to recall Boyles’ law because it is also taught in one of the topics for
Engineering Science subject. The analysis of the students responses shows that,
they had no sufficient knowledge on the topics comprised in this question.

3.0 PERFORMNCE OF STUDENTS IN EACH TOPIC

The analysis of the students’ performance in FTNA 2015 in Mechanical
Engineering for each topic indicates that the performance was good in the topic of
Production of Engineering Materials as the percentage of students who scored 30
percent or more was 51.3. The analysis also reveals that, 35.39 percent of the
students had an average score of 30 marks and above in the topic of Drilling
Machine so this topic falls under average score. Further analysis shows that, the
topics of Gas Welding Accessories, Arc Welding Accessories, Soldering and
Resistance Welding had average performance because the percentage of students
who scored 30 percent or above was 35.37. There was also an average
performance in the topics of Power Unit (Engine) and Fuel System whereas 33.3
percent of students in these topics scored 30 percent or above.

However, the analysis of students performance indicated that, 25 percent of the
students scored 30 percent or above in the topics of Heat, Temperature and
Pressure, Refrigeration, Refrigerants, Air Conditioning, Brazing and Refrigeration
Tools and Equipment. This indicates that these topics were performed weakly.
Moreover, weak performance was observed in the topics of Charging System,
Ignition System and Battery where the percentage of students who scored 30
percent and above was zero, (see appendix).

4.0 CONCLUSION AND RECOMMENDATIONS

4.1 Conclusion

The general performance of the students in Mechanical Engineering for Form Two
National Assessment (FTNA) 2015 was average as 30.67 percent of the students
passed the assessment and the rest (67.33 percent) failed. The questionwise
analysis shows that students had good performance in question 1 (multiple choice
items), that was set from Production of Engineering Materials and question 2
(matching items) that was set from Properties of Engineering Materials topic, (see
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appendix). The students exhibited relatively good performance on these types of
questions as compared to short answers questions such as question 3 which was
from the same topics.

Further analysis shows that the students averagely performed on questions 4, 5 and
6. However, students had poor performance in question 3, 7 and 8 whereby, most
of the students seemed to have inadequate knowledge on the respective topics.
Some of the students lacked drawing and computing skills and proficiency in
English Language.

It is our hope that the feedback provided in this report will be useful to all
educational stakeholders including teachers, students, parents, guardians,
employers, educational policy makers and finally the government as a whole to
take the necessary measures which will help to improve the students’ performance
in Mechanical Engineering Subject national-wise.

4.2 Recommendations

Recommendations to students

The students should:

(a) Read properly the given instructions on each section as well as on
individual questions so as to understand clearly the requirements of
each question and each area of specialization.

(b) Be encouraged to read variety of materials so as to broaden their
knowledge and skills in Mechanical Engineering.

(c) Be assisted to improve their writing skills in English Language

Recommendations to Teachers

(a)  Teachers should provide enough exercises and tests to students in
order to improve their ability to answer questions.

(b)  Tests and all other modes of assessments given at school need to
comply with the NECTA assessment format.

(c)  More practical should be provided to students so as to help them
relate practical knowledge with theories covered in the classroom.

Recommendations to the Ministry of Education, Science, Technology and

Vocational Training.
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(a)

(b)

In order to improve the standard of performance on this subject in
the future, the Ministry should supply the Technical Secondary
Schools with enough training materials in order to raise students
practical skills and competences.

Common text books for this subject should be established and
directed to all Technical Secondary Schools so as to avoid disparities
among subject masters. This will enable students get common
understanding on the content of the subject.
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Summary of Performance of the Students — Question-Wise

Appendix

S/N

Topics

Lathe Machines

Drilling

Question
Number

Percentage of
Students
Who Scored
an Average
of 30% or
More

35.39

Remarks

Average

Gas Welding Accessories,
Arc Welding Accessories,
Soldering, Resistance
Welding

35.37

Average

Power Unit (Engine)

Fuel System

29

Average









