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FOREWORD

The Students’ Items Response Analysis Report in Chemistry subject in Form Two
National Assessment (FTNA) 2015 was prepared in order to provide feedback to
students, teachers, parents, policy makers and other education stakeholders on the
performance of students in this level of education.

The Form Two National Assessment is a two years formative evaluation which
among other things shows 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 observed performance of students in
Chemistry subject. The report highlights some of the factors that made students fail
to score high marks in the questions. Such factors include; lack of knowledge in
relation to a particular concept, failure to interpret the requirement of the questions
and poor command of English Language.

The feedback provided will enable school administrators, school managers,
teachers and students to find proper measures to be taken in order to equip students
with appropriate knowledge and skills intended for Form Two, before sitting for
Form Four National Examination.

The National Examinations Council will highly appreciate comments and
suggestions from education stakeholders that can be used to improve future Items
Response Analysis Reports. The Council would like to thank the Chemistry
Coordinators, Assessors and all others who participated in the preparation of this

report.

Dr. Charles E. Msonde
EXECUTIVE SECRETARY
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1.0

2.0

INTRODUCTION

This report on the performance of students in Form Two National
Assessment (FTNA) 2015 is based on the Chemistry paper. The paper
assessed students’ competences in accordance with 2010 Chemistry
syllabus for secondary education, for Form I and II levels.

The paper consisted of three sections, namely A, B and C with a total of 28
items. Section A consisted of ten multiple choice items, section B
comprised of ten matching items and section C had eight short answer
questions. The students were asked to answer all questions. Section A had a
total of 10 marks, whereas sections B and C had 20 and 70 marks
respectively.

In 2015 a total of 362,884 students sat for the Chemistry assessment, of
which 146,123 students equivalent to 40.27 percent passed. In 2014, a total
of 399,725 students sat for the assessment in which 38.43 percent passed.
Hence, these data show that, there is a drop of 36,844 (9.0%) students who
sat for this paper in 2015 and an increase of 1.84 percent of students who
passed compared to 2014.

The following section provides the analysis of the students’ performance in
each question.

ANALYSIS OF STUDENTS’ PERFORMANCE IN EACH
QUESTION

For each question analyzed, an overview of what the students were required
to do, general performance and the possible reasons for the observed
performance have been provided. Samples of extracts of students’
responses have also been inserted in appropriate sections to illustrate the
cases presented.

All questions were attempted by almost all (100%) students who sat for the
assessment. The analysis categorizes the performance as either poor/weak,
average and good, if the percentage of students who scored 30 percent or
more of the marks allocated to a particular question ranges from 0 - 29%,
30 - 49% and 50 - 100% respectively. Furthermore, three colours have been
used in different figures, where green, yellow and red denote good, average
and poor performance respectively.



2.1

Question 1: Multiple Choice Items

This question consisted of ten (10) multiple choice items composed from
different topics in the syllabus. Students were required to choose the correct
response from the given four alternatives. The weight of each item was one
(1) mark.

Almost all students responded to this question. Statistics indicate that, one
third, (33.0%) of the students scored 0 to 2 marks, 39.9 percent scored 3.0
to 4.0 marks and 27.1% scored 5.0 to 10 marks. The graphical
representation of these data is as shown in the Figure 1.

100 +
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50 -
40 4 33.0
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20 4
10 4
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39.9
27.1

% of Students

0.0-2.0 3.0-4.0 5.0-10.0
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Figure 1: Students' performance in question 1.

Figure 1 indicates that, the general performance was good as the percentage
of students who scored 3 to 10 marks was 67.0. The analysis revealed that,
although many students answered well most of the items of the question,
most of the students (33.0 %) who scored low marks faced challenges in
responding to items (iii), (v), (vi), (viii) and (ix).

Item (iii) required the students to identify from the given alternatives a
specie which is formed when an atom loses or gains electron. The correct
response was ‘A’ (an ion), but most of the students were attracted to option
‘B’ (anion) and ‘D’ (Charged ion). The choice of the incorrect responses
indicates that, students might have misconception on proper term given to
an atom when it loses or gains electrons.

2



Item (v) was based on the topic of Air, Combustion, Rusting and
Firefighting. The students were demanded to choose the type of fire which
is associated with electrical equipment. The correct alternative was ‘A’
(Class E), but students opted wrongly to either alternative; ‘B’, ‘C’ or ‘D’
(Class C, Class F and Class B) respectively. Failure of students in this item
might have been contributed to lack of sufficient knowledge on the
classification of fires. These students did not realize that fires, are classified
depending on the burning materials. Therefore, they ended up in guessing
the correct answer.

In item (vi), the students were asked to identify the two processes involved
during distillation. This item was based on the topic of Matter, and the
correct response was ‘C’ (Evaporation and condensation). However, most
of the students opted for either ‘A’, ‘B’ or ‘D’ (evaporation and
sublimation, evaporation and crystallization, evaporation and decantation)
respectively. Such students were attracted by these options because all the
options started with the process ‘evaporation’, therefore, ended up in
guessing the second process. The failure could have been attributed to lack
of sufficient laboratory practice on different methods of separating
mixtures.

Item (viii) was from the topic of Water and it enquired the students to
identify the chemical used to test for water in a substance. The correct
answer was ‘C’ (Cobalt chloride), but most of the students selected option
‘D’ (Copper (II) chloride). They failed to understand that when, water
reacts with cobalt chloride paper, the paper changes from blue to pink
whereas the reaction with copper (II) chloride has no such effect. These
students might have confused the chemical, copper (II) chloride with
anhydrous copper (II) sulphate which is a common chemical used to test for
water in which it changes from white to blue.

Item (ix) was on the concept of heat sources and flames. The students were
required to identify from the given alternatives what it means when a
burning fuel produces a blue colour. The correct response was ‘D’
(adequate supply of oxygen with production of more heat). Nevertheless,
students opted randomly to any of the four alternatives; that is: ‘A’
(adequate supply of oxygen with production of soot); ‘B’ (inadequate
supply of oxygen with production of more heat) and ‘C’ (inadequate supply
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2.2

of oxygen with production of soot). Guessing of the correct answer
signifies that, the students had insufficient knowledge on the types and
characteristics of flames.

Question 2: Matching Items

This question was aimed at assessing students’ knowledge on the Periodic
table. It consisted of List A and B. List A comprised of ten (10) items
which were to be matched with the correct responses in List B.

This question was allocated 20 marks. Statistics show that, 51.7 percent of
students scored from O to 5 marks while 27.2 percent and 21.1 percent
scored 6 to 9 and 10.0 to 20.0 marks respectively. The pie chart in Figure 2
is a pictorial representation of these data.

0.0%

Scores

m(0.0-5.0

6.0-9.0

= 10.0-20.0

Figure 2: Students' performance in question 2

Figure 2 shows that, a total of 48.3 percent of the students scored from 6 to
20 marks and therefore the performance was average. The analysis of
students’ responses revealed that, most of the students who scored low
marks (51.7%) matched wrongly items (i), (v), (ix) and (x).

Items (i) and (v) read: ‘Group of elements which react quickly with water
to form alkaline solution’ and ‘Group of elements which react slowly with
water to form alkaline solution’ respectively. The correct matches were ‘F’



2.3

Alkali metals and ‘I’ Alkali earth metals correspondingly. It was noted that,
many students interchanged the matches, ‘F’ in place of ‘I’ and vice versa.

Item (x) required the students to choose the response from List B which
matched correctly with the ‘Group of elements which have both metallic
and non-metallic characteristics’. While the correct response was ‘A’
Metalloids; a good number of students matched it with ‘D’ Transition
elements. Students could have been attracted by the word ‘transition” which
means ‘change’, with wrong conception that the elements can ‘change’
from metal to non-metal and vice versa.

Failure of the students in the stated items is an indication of inadequate
knowledge on general trends on the periodic table since it is the one which
explains change in properties of elements.

Question 3: Laboratory Rules and Safety, Matter; Formula, Bonding
and Nomenclature

This question had two parts; (a) and (b). In part (a), the students were
required to define the terms: oxidation state, an element, a compound and
fainting. In part (b), they were required to write the chemical formulae of
each of the following compounds; sodium sulphate, sodium chloride,
calcium nitrate and calcium oxide.

The performance in this question was poor since only 27.0 percent scored
3.0 marks or more, out of 8 marks for this question. Statistics show that,
10.4 percent of students scored 3.0 marks, whereas 16.6 percent scored 4 to
8 marks. On the other hand, 73.0% scored from 0 to 2.0 marks in which
more than one third (38.7%) scored 0 marks. These data can be visualized
more easily in Figure 3.
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Figure 3: Students' performance in question 3.

Figure 3 shows that, many students (73.1%) scored low marks, (0 — 2).
These students encountered difficulties in responding to both parts of the
question. In part (a), they failed to give definitions of an element and a
compound while they extremely omitted the definition of oxidation state. In
part (b), they failed to write correct chemical formulae of almost all the
given compounds. The analysis revealed that, students had inadequate
knowledge on the rules of writing chemical formulae which involves
exchange of valency and chemical symbols of the involved elements and
radicals. Extract 3.1 shows an example of poor responses.

Extract 3.1

3. ()

(b)

®

(i)

(iii)

@)

®

(i)

(iii)
(iv)

Define the following terms:
Oxidation sat.... 1% Ne_nComeound Ve fe Hbiguoe

AR O N e
Anelement \5. W SubUdance  KovC  Sone \bc
Subudance e Aement. Qrpcess, '




In Extract 3:1, the student failed to define terms in part (a) and to
write chemical formulae in part (b). In part (b), for example, he/she
wrote inappropriate descriptions of the given compounds instead of
writing chemical formulae. Moreover, the sentences are
grammatically incorrect, implying that the student had poor English
Language command.

Unlike the students who scored low marks, the students with good
performance gave proper definitions of most of the given terms and wrote
correctly the chemical formulae of the given compounds. The students who
scored all marks were able to answer properly all parts of the question as
Extract 3.2 shows.

Extract 3.2

(a) Define the following terms;
()  Oxidation state.... 5. [#Q Mesynr@ "’f"ke dyon Conbral tral

an atom hay v a Componad Compred 1o e pue element

(i)  Anelement..\5. 2. Pnr€ rESe ) e SR WD Sandh
............................. a7y SRR L R
(ili) A compound.. ) ('W{Q ) CS"Q‘”“ w‘j‘ . SM"’“‘\Q ““‘“\' S w\a_&a P G"e

(iv)  Fainting....\2.. VAR VAN :€ ............. HPr vy IPT AU -
Ao o oxyeyen 1w e Ly

(b)  Write the chemical formula for each of the following compounds:

()  Sodium sulphate............. NG, S Ok e
(ii) Sodium chloride.............. NC\C L ..................................................
(iii)  Calcium nitrate............ C i NO3J 2 [TTTRNpROy e
(v) Caletumoxide.......... COO .

2:4

In Extract 3.2 the student answered correctly all parts of the question.

Question 4: Oxygen

Question 4 stated; ‘Gas ‘X’ can be prepared in the laboratory by the
decomposition of hydrogen peroxide’. From this statement, the students
were required to: (a) identify gas ‘X, (b) state three physical properties of
gas ‘X’, (c) mention three chemical properties of gas ‘X’ and (d) state three
uses of gas ‘X’.




More than one third (39.0%) of the students scored 3 marks or more out of
10 marks signifying an average performance in this question. The data
indicate that, 14.3 percent scored 3 to 4 marks, 15.0 percent scored 5 to 7
marks and 14.0 percent scored 8 to 10 marks. On the other hand, 61.0
percent scored 0 to 2 marks with 37.1 percent scoring 0 marks.

Some of the students who performed poorly, incorrectly named the gas , as
a result they failed to respond correctly to the other parts of the question
[see Extract 4.1(a)], while others confused between the chemical properties
with physical properties of the gas. Furthermore, several gave answers
which were not related to the demand of the question. These students
lacked both practical skills and theoretical knowledge of preparation and
properties of oxygen.

The analysis also revealed that, students with moderate performance
managed to correctly identify gas ‘X’ as oxygen, but failed to exhaust all
the required properties and uses of the gas. Extract 4.1(b) is a sample
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answer illustrating this case.

Extract 4.1(a)

4. Gas X can be prepared in the laboratory by the decomposition of hydrogen peroxide.
(a) Identify gas X. :

B Y N
(b) State three physical properties of Gas ‘X’.

@ ... ?" ..Av.s\.n.& .........................................................................

@ .o .§\\@.\ ................................................................................

(iii) \AQ\V)TMQWCKQ;Q‘ ............. e
(c) Mention three chemical properties of gas ‘X’.

@D . .\i.Q..\.g....)f.hﬁ..yoﬁ.\iﬁi......, ..................................................

(i) ..}‘.\.Q.\.{z..)fhﬁ..ﬁﬂis.: ..................................................................

Gi) ...l ep.semnd.. e e

(d) State three uses of gas ‘X,
o) L\SQ&C\SC\Q&\Qﬂ ...........................................................

{) e \ 9.@.@3.1...&a...f.\’.)@.&’.\e....;zeﬁ. =L SO T
@) ... Lse _

B T




In Extract 4.1(a), the student wrongly identified the gas as hydrogen
(may be because the stem of the question bears the word ‘hydrogen
peroxide’). This led him/her to give properties and uses of hydrogen,
contrary to the requirement of the question.

Extract 4.1(b)

4. Gas X can be prepared in the laboratory by the decomposition of hydrogen peroxide.
(a) Identify gas X.

(b) State three physical properties of Gas ‘X’.

6) tE e cetowr e, odurtes ancl testlend Sereeaeins

Gi) b ddmeded

(i) LAkLEsnenamedel
(c) Mention three chemical properties of gas ‘X’.

) ..li...i..e....%.[%@?HQ?@..Q@.%.’(.,., ..........................................

G)  LALretm L medd e,

(i) LA Fom o nonameeld
(d) State three uses of gas ‘X’.

@ 3o .‘?f.?.@l.ih.l’.&j...f’.f‘?&?#; ................................

() b ANeR )l heading  @iRReH e

(i) 4L SYe® e el A bt r et eergrenaee o

In Extract 4.1(b) the student identified correctly the gas as oxygen
but managed to write only few correct properties and uses of it.

However, the students who performed well in the question gave the proper
answers by identifying the gas, stating both its physical and chemical
properties and three uses of the gas. Extract 4:2 is one of the good
responses.

Extract 4.2

Gas X can be prepared in the laboratory by the decomposition of hydrogen peroxide.
(a) Identify gas X.

b
0 MU Xs fedw) 3\<>\\\"“"\\G ..... ORRE ! e,
(ii) \\‘\\‘&M\mw\&“}\w%\ \W}W\Qﬁ ,,,,,,,,,,,,,, -
(iii) N T\.ﬁ....&.&\g&\\é e R weds -

R A R e RV
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(c) Mentlor\ ee chemical propertles of gas ‘X’.
(S \xs\\e(\ .

ii \\ ..... W“‘*‘S\sb{éo ....... @ \“ S\\‘Dcm é‘(\»\m OX\ADJ
PRI N U N WA W S O g

(d) State three uses,of gas ‘X’.
@ UQQXQ ........ SR TR
' R

(ii) \X* ...... \\“\‘5&“\ ...................................................
i) ...\ Q\Q\S i \003“\ & “\CB\QK\QX\\

LEEETR R PRTINRE - oD ....4.......,..........4....,........./ ................

The responses shown in Extract 4.2 fulfill the demand of the
question. All parts are correctly answered.

Question 5: Matter; Formula, Bonding and Nomenclature

This question had parts (a) and part (b). Part (a) required the students to
give the names of chemical compounds (NH4),CO;, CaCl,, Na,SO4 and
KCIOs; while in part (b), the students were required to differentiate
electrovalent from covalent compounds and solution from suspension. The
question was allocated a total of ten marks.

Statistics show that, 68.5 percent of the students scored 0 to 2 marks with
40.3 percent scoring 0 marks. The percentage of the students who scored 3
to 4 marks was 12.8 while 11.4 percent and 7.3 percent scored 5 to 7 and 8
to 10 marks respectively.

Majority of the students (40.3%) who scored a 0 mark gave incorrect
answers while some of them left some blank spaces. In part (a), the pattern
of the students’ answers was of two main categories: first category included
students who didn’t know names of the constituent atoms or radicals; for
example carbonate was named as sulphate. The second category was
students who lacked knowledge of combining power of different atoms or
radicals and therefore named the compounds wrongly, for example Na,SO4
was incorrectly named as Sodium II sulphate IV. Such answers suggest
that, these students had insufficient knowledge of chemical formulae.
Furthermore, in part (b) they failed to differentiate electrovalent
compounds from covalent compounds and solution from suspension
Extract 5:1 illustrates one of the cases of poor performance.
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Extract 5:1

5. (@) Write the name of each of the following compounds:
()  (NHL)2COs.. Q0. W 0UMS .o ee e
(i)  CaCly..ow.Shaltim. T aude: . e
Gi)  NapSOL8Um U0 T
(v)  KClOs... (RO 000 e,

(b) Give three differences between the following:

®

(i)

Electrovalent compounds and covalent compounds.

! Electrovalent Compounds Covalent Compounds
|
Ude 01000 comeaundy We covalunt ompound
HQJ g Pp Ha, low PD
By mt upifuno ¥ Uumbee

Solutions and suspensions.

Solutions Suspensions
Now  Gubgtave  f fyemed Now gubstang L pol tormod
Chorevca) ACo0 _taky  plaa Pyl @athn take fag -
YA op  Covavoundy Undergg  ®lagmen®- __J

In Extract 5:1, the student’s responses in part (b)(ii) are focused on
the differences between chemical and physical changes instead of
solution and suspension. However, all answers given are not correct.

On the other hand, students who performed well gave correct chemical
names of the given compounds and properly differentiated electrovalent
compounds from covalent compounds and solutions from suspensions.
Extract 5.2 shows an example of good response.

Extract 5.2

5. (a) Write the name of each of the following compounds:
() (NHCOs..A\Mmena. Sosboagde
(i) CaCly.......n2 A e SN e
(i) NaSOs...... \80&\““\ ...... o) ?\\ .......................................... -
(iv) KClOs....... @ Nasfam - Noreke (\\’3 .............................. ——
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2.6

(b)  Give three differences between the following:

1) Electrovalent compounds and covalent compounds.

Electrovalent Compounds Covalent Compounds

Tnvohr Fronsher  of Aeeved \nvdive ks\mss\c\& o Dy

Avre Q/\Qéﬁb\(\i S < A o - Qqéwe\é\m .
Nowe \\\é\\ \30\\3\0{3@ Newe  \ow bé\\ic\é )

ﬂ\?&‘t\(\c\ 90\(%&& . m%\)ﬁ(‘c\ 90‘\(\*&‘
(i)  Solutions and suspensions.
Solutions Suspensions
AVQ '\‘W&\\S ?0&0:‘3\’ A\E D?QUV\\Q .
A \\QNQAE\\QD\LS AR \'\?}texocmesm\x& .

Pores SANY QBN?\Q}KQXA Pordes oxe ok Csm\?\?ﬂ:
&\s w\ &\S\S@\\R& '

In Extract 5.2 the student gave the correct names of the compounds
and properly differentiated the given terms.

Question 6: Matter; Water; Formula, Bonding and Nomenclature

The question consisted of three parts; (a), (b) and (c). In part (a), the
students were required to state two chemical properties of water. In part (b),
they were required to calculate the molar mass of each of: (i) Al(SOs)s,
(i1)) NaHCOs and (iii) Fe,Os. Part (c) of the question required the students
to state whether the burning of charcoal and rusting of iron sheets is a
physical or a chemical change.

The performance in this question was not good as many students (82.3%)
scored 0 to 2.0 marks of the 7 marks allocated, with 32.5 percent scoring a
zero mark. The percentage of the students who scored from 2.5 to 3.0
marks was 9.5 and from 3.5 to 7 marks was 8.2 percent. Only 0.4 percent
managed to score full marks. Figure 4 gives the summary of these data.
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Figure 4: Students' performance in question 6.

As Figure 4 shows, many students (82.3%) scored low marks in this question.
Students with low scores performed poorly in both parts of the question.
Despite the displayed atomic masses on the question paper, these students
failed to perform the required calculations. This shows that, the students
had poor knowledge on molar masses and computational skills. Extract 6.1
shows a sample of poor responses.
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Extract 6:1

(a) State two chemical properties of water.

@) n O¢cuvi al?\?ﬁ“)/ Azjﬂ [QM Q_h\r—eq 'SWJ CF mqﬂ?k

@ e fie sveat ok onn &idve wmany sddter

(b)  Calculate the molar mass of each of the following compounds:
@ Al (SO4);.
b —2-+-2%2

_ So,
= 4 “’)Q,O bt -2+2¢
(axgxsen” 6 26

G <5002 26

(i) NaHCO.
Natl €0y
A+1+4-+bavn)
G +~6

;l i = D

(iii))  Fey0s.
EL&ZO_'Z

= Fez -+ ’a?}é-?

@el Nt

2F =6

o3

il
~ Leow {111)

U

0

—
P
”

(©) State whether each of the following is a chemical or physical change:
()  Bumning of charcoal.. SCV Q.. to . ....... 305 ....................................

(i)  Rusting of iron sheets. Sehd Yo L qu LS A e

In Extract 6.1 the student failed to give the chemical properties of
water and to calculate the molar masses. He/she attempted to
calculate oxidation number instead of mass number.
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On the other hand, a few students who scored high marks were able to;
state chemical properties of water, calculate molar masses of the given
compounds and identify the type of change which occurs during burning a
charcoal and rusting of iron sheets. Extract 6.2 shows one of the good
responses.

Extract 6:2

6. (a) State two chemical properties of water.

(1) H (_La»:ja.&‘ a\thJreVJ Lopper. QO .swl‘an/le ‘C‘om wL.-\»e L quk-

(b)  Calculate the molar mass of each of the following compounds:
i) Alx(SOy)s.

M-m o= (23x2) + (rexz) tllox1n)
(&% + 96 +192)g /ol
3‘?"3/»\0[

(LI

Mola)r MS

(i) NaHCOs.

MM =23+ 1 +124 (1exs)
=223 t11 4+ ug
2Y + (o

]

il

Mo\.cw nasl

‘(i) Fe0s.
Moo= (5éx2) +lex3

= U2 4 g
Molar mays = ‘GOJ/ml

(©) State whether each of the following is a chemical or physical change:

0] Burning of charcoal....... Chems eaf Change .

(ii)  Rusting of iron sheets...... c "‘“““ [ J‘M‘j £

In Extract 6.2, the student correctly presented the chemical properties
of water and accurately calculated the molar masses of the given
compounds. Finally, he/she identified the type of changes of matter
that were asked.
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2.7

Question 7: Introduction to Chemistry; Atomic Structure; Periodic
Classification

The question had two parts; (a) and (b). In part (a), the question tested
students’ skills on electronic configurations and knowledge of periodic
table in which some elements were represented by arbitrary letters. The
students were required to write collective names of elements in group II
and VIII and to name the elements that were represented by the letters A,
B, C and D on the periodic table. They were also required to write the
electronic configurations of the elements that were represented by letters E,
F, G and H. In part (b), the students were assessed on the applications of
Chemistry in daily life in the fields of medicine and food and beverage
industry.

Statistics show that, about half (47.0.0%) of the students scored from 0 to
2.0 marks out of the 10 marks allocated to this question. The students who
scored 3.0 to 4.0 marks were 27.4 percent, while those who scored 5.0 to 10
marks were 25.6 percent.

The percentage of students who scored 3.0 to 10.0 marks was 53.0. These
students showed a good mastery of general knowledge of the features of the
periodic table as they managed to write collective names of the elements in
group II and VIII and the names of the elements represented by the given
letters. Similarly, they had enough skills in electronic arrangements as they
correctly wrote the electronic configurations of the elements E, F, G and H.
Furthermore, they were able to mention the products made in the fields of
medicine and food and beverage industry, which are the results of daily life
application of Chemistry. Extract 7.1 shows an example of good responses.

16



Extract 7:1

7. (a)

(b)

Study the following Periodic Table and then answer the questions that follow.

I VIII
A I I v \Y VI vit [ B.
C D E
F G H
(1) Write the collective name of elements in:
Group 11 s ALL‘”\‘“‘L . ew:—“\ s W‘efx‘_‘l“‘ ..................................
Group VIII  ...... IUOLQ B L1 PP PR o

(i) Name the elements which are represented by the following letters:

A ) Woydeegen. oo B oo Vebiwee

C Bevplliwen oo D Corbon.. ...
(iii)  Write the electronic configuration of the following elements:

E ek Rile F o oad.723850

G LGaoankino H ..gl. 72303

Name two products in each of the following fields made by the application of
chemistry.

Field Products

(a) Medicine Pcdol ol Chlo rPguen

(b) Food and beverage
indusry 8“’1";“‘\ Povd}ﬁ“ omA Jn‘n ltr’&’ud\ af SOJA
o+

The answers illustrated in Extract 7.1 are indication that, the student

was

competent on electronic configurations, periodic classification

and applications of Chemistry. However, the word chloroquine is

misspelt.

The students with low scores (47.0%) had inadequate knowledge,

particularly

on the aspects of electronic configurations, periodicity, and the

general periodic trends as they failed to respond well on the demand of the
question. They failed also to name at least two products which are the
results of application of Chemistry. For example, one of the students wrote

crops such as fobacco, beans and cocoa as products which are made by the
application of Chemistry. Extract 7.2 is one of the poor responses.
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2.8

Extract 7.2

7. ()

(b)

Study the following Periodic Table and then answer the questions that follow.
I VIII
A I I v \'% VI v B

C D E

@) Write the collective name of elements in:
Group I O A S SRR R SR
Group VIII @Q

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

(i)  Name the elements whick are represented by the following letters:

A B p R\ bheon

RS =T s D Mh&émg%ﬁ
(iii)  Write the electronic configuration of the following elements:

e Element o F F

G ... (G <T H He

Name two products in each of the following fields made by the application of
chemistry.

Field Products

(&) Medicine Tc \)c\gq

(b) Food and beverage

(S ad L CC
industry beso Lewir (oeem wnd cocea

In Extract 7.2 the student associated arbitrary letters with real names
of elements in the periodic table whose initial alphabet resemble the
given ones and wrote its name. For example, letter A = Al; B =
Berilium; C = carbon.

Question 8: Formula, Bonding and Nomenclature; Laboratory

Techniques and Safety

The question had two parts; (a) and (b). In part (a), the students were
required to calculate the oxidation number of the underlined elements in
K>C,0,4 and SO;”. In part (b), they were demanded to explain the uses of
each of the following laboratory apparatus: thistle funnel, pipette, wire
gauze and burette.
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The general performance in this question was poor as 81.9 percent of the
students scored 0 to 2.5, out of 9 marks that were allocated to the question.
The data further show that, many students scored low (0 to 2.5) marks out
of which 61.1 percent scored a zero mark. On the other hand, students who
scored from 3 to 9 marks were 18.1 percent, out of which only 0.1 percent
scored all 9 marks. The summary of these data is presented in Figure 5.

Scores
m0.0-2.5

3.0-4.0
m45-90

Figure 5: Students' performance in question 8.

Figure 5 indicates that, many students (81.9%) scored low marks. These
students had a problem in calculating the oxidation numbers. For example,
some of them used atomic masses of elements in calculating oxidation
numbers instead of oxidation states of the eclements, while others
misunderstood the use of negative and positive signs in the concept of
oxidation. The students also failed to give proper uses of the given
laboratory equipment. This implies that, the students had insufficient
laboratory practical knowledge and skills on the basic laboratory
apparatuses and their uses. Extract 8.1 illustrates a sample of a poor
response.
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Extract 8.1

8. (a) Calculate the oxidation number of the underlined elements:
H KGO0, () Ssor
Kaefo, =0 S40, =72
@Batcatley = 3a¥0y =72
TgFCox CY =0 30) =237
Co X6 = O _3Ce) = 734
a(e) AWM =3 z S
2 (o) = > s e
2z _ o
C=T0

(b) ‘What is the use of each of the following apparatus?

@)  Thistle funnel . %55 Osed. e Segasaking, Xxe%ﬁvegaaiqu& ikkouee
(if) Pipene...!k..is..mﬁd ..... Cﬂ.w.Su.c‘ai.yS...ﬁh.:. SRS,
(i)  Wire gauze .10.\»mc&..\>emuk ..... asdher.. Bee.. comoinec:..

(v) Burette. 1}.05.05¢d Ao measuee. Naelusae. o . Seecive. gusds

In Extract 8.1, the student used atomic masses of elements instead of
oxidation states in calculating oxidation numbers of underlined
elements. Similarly, the student failed to state the uses of the given
laboratory apparatuses.

The few students (18.1%) who scored relatively high marks were able to
calculate the oxidation numbers of C and S in the K,C,04 and 5032'
respectively. Moreover, they correctly stated the uses of the given
laboratory apparatuses. These students showed to have mastered well the
concepts of oxidation states and the basic chemistry laboratory apparatuses.
Extract 8.2 shows a correct answer from one of students.
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2.3

Extract 8.2

8.(a)  Calculate the oxidation number of the underlined elements:

0 KGOy (i) SO-
Join Joln
{<22 04 =0 —‘-fO_i_
(fx2 (x2) + (-2%4) = O J05:"2
2120 ¢(78) =0 SF(2%3)="2
2(_ b “"g—_? 5 - 6 = "2
Z—( = é $ = é—_?
e =14
C - ’rs r" ‘\f=f4~f

(b)  Whatis the use of each of the following apparatus?
()  Thistle funnel ..{/vte/, when Heppg . o atling.. Liguids. in.an.. crpowtent .

(i)  Pipette....u¢d v musuie LIS VOl 5 igusl

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

(i)  Wire gauze . /2. . For. (4pigg.. 400t whor /Wﬁ@ a sabdtances

(iv)  Burette.. W&, cor maqaiiing  and Suupensing. liguidls:

In Extract 8.2, the student applied appropriate formula, carried out
proper calculations and eventually obtained correct oxidation number of
C and S. Similarly, he/she correctly stated the uses of the given
laboratory apparatuses.

Question 9: Hydrogen

The question had three parts; (a), (b) and (c). In part (a), the students were
required to identify the name of gas Z which is produced when dilute
hydrochloric acid is reacted with zinc metal. In part (b), they were asked to
mention four physical properties of gas Z while in part (c), the students
were enquired to state two uses of gas Z.

In this question, 68.8 percent of the students scored from 0 to 2.0 out of 7

marks, out of which 44.3 percent scored a zero mark. The percentage of the
students who scored from 3 to 7 marks was 31.2 of which 22.9 percent
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scored from 4 to 7 marks. Only 3 percent of the students scored full marks.
These data indicate an average performance in the question.

The students who scored low marks had insufficient knowledge on the
hydrogen gas. For example, some of them named carbon dioxide and
oxygen as the gases which are prepared in the laboratory when zinc
granules react with dilute hydrochloric acid. They failed to reason out that
HCI is constituted by hydrogen and chlorine, therefore, the reaction with
zinc could not produce either CO, or O, gases. Extract 9.1 present similar
poor response.

Extract 9.1

9. When dilute hydrochloric acid is reacted with zinc metal, gas Z is formed.

(a) Identify the name of gas Z.

(b) Mention four physical properties J:f gas
®
- (i)
(iit)
(iv)

() State two uses of gas Z.

In Extract 9.1, the student wrongly identified gas Z as “zinc” and
instead of writing physical properties of hydrogen gas, he/she wrote
the uses which do not relate to the gas.

The few students who scored high marks adhered to the demands of the
question. They presented proper answers, showing that they had enough
knowledge on the Hydrogen gas. Extract 9.2 shows the responses from a
student who performed well in this question.
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Extract 9.2

9. When dilute hydrochloric acid is reacted with zinc metal. gas Z is formed.
(a)  Identify the name of gas Z.

(b)  Mention four physical properties of gas Z.

@ e 0L W0 r{:j .............. e s
(i) U&m@@vm ............. T .

(c)  State two uses of gas Z.

@ Med b %\\nwunoinm"f’@ ..... s .
(i) u@éb\n ..... n%bo\\e»tgjtﬁtwi\{\j)w&f ..................

Extract 9.2 shows the student’s good responses which meet the demand
of the question.

2.10 Question 10: Formula, Bonding and Nomenclature

This question aimed at assessing students’ knowledge and skills on the concepts of
empirical and molecular formulae; and how to compute them from percentage
composition of a given compound. In part (a), students were required to define the
terms empirical formula and molecular formula. In part (b), they were required to
calculate empirical formula and molecular formula of a compound which consisted
of 85.7% carbon and 14.3% hydrogen by mass, given that the compound’s relative
molecular mass was 56.

The question was attempted by almost all students where 69.2 percent scored
below 3 out of 9 marks. About half of the students (50.8%) scored a zero mark.
The statistics further show that, the percentage of the students who scored from 3
to 9 marks was 30.8, out of which only 5.8 percent scored all 9 marks. These data
implies average performance in this question.
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The analysis of the students’ responses showed that the students who had low
scores failed to calculate empirical and molecular formula of the given compound.
Most of these students had also computation skills. Moreover, some failed to
define both empirical and molecular formulae. For example, one of the students
wrote “Empirical formula is formula where by elements are added in a compound
and Molecular formula is formula where by elements are removed in a
compound’’. Similar inadequate responses are shown in Extract 10.1. Such
inadequate answers imply that, students had insufficient knowledge and skills on
the concept of valence and chemical formulae.

Extract 10.1

10. (a) Define the following terms: _ ‘ { A\ %"
(1) . Empirical formula ........ (W\C& L= < \E“Y\k\\a x

(ii) Molecular formula . (_X\I$ s *\’\e S\Zl m\i\;a M\q&f

(b) A compound consists of 85.7% carbon and 14.3% hydrogen by mass. If its relative
molecular mass is 56. Calculate:
(1) Empirical formula. /
[\

ge e A3

EENGID: §
Seo
Qg% . Sropiraa) foe oy 188
(ii) Molecular formula.
15% 143 %
158
S@‘Q
%dﬁ ‘Mo\em\qr&ovm\i\ v ISk

In Extract 10.1, the student was unable to define the terms and to
calculate empirical and molecular formulae.

However, a few students who scored high marks were able to present clear
and correct definitions of empirical formula and molecular formula. They
also managed to calculate both empirical and molecular formula. This
implies that, these students were knowledgeable on the relationship
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between percentage compositions; atomic masses and the relative
molecular mass of the compound in calculating both its empirical and
molecular formula. Extract 10.2 illustrates a sample of good responses.

Extract 10.2

10. (a)  Define the following terms:
()  Empirical formula .. €. . Hoe.  aconpbiast. . pocmu b
SREeSSING. . th . compRaskian. by . .muas......

(i)  Molecular formula ..1%.. the.. fomodo.. of.. Commeaond . shcsuau\vj

of. s molecule. . poron. Compound .

(b) A compound consists of 85.7% carbon and 14.3% hydrogen by mass. If its relative
molecular mass is 56. Calculate:
@) Empirical formula.

Elerent e b '
Pecentlge gva 35.F lu-3 ]
Percentage gy, £5-F | 143 —luat
R-6n a 12 1 4
v o L =% i
binde smallesgy-1y  (lu-3
rasce CFie 3oy | EF=CHy
o= i
T (1) Molecular formaa. T T
2n
(E«F)ﬁ . Mm-F
(E.-F)n = R-(0 -0
(C Hgn =56
i +2n = 5¢€
luo=5¢6
¢y
Ny

(CHDy =Cy g

Motecotar Fermmutas Cuy g

In Extract 10.2, the student provided the correct definitions and
calculated both empirical and molecular formulae as required.

25



3.0

4.0
4.1

PERFORMANCE OF STUDENTS IN DIFFERENT TOPICS

The question wise analysis of the students’ responses revealed that question
1 which was multiple choice items was performed well. The items of the
question were from different topics which were: Air, Combustion, Rusting
and Firefighting, Matter, Scientific Procedures, Heat Sources and Flames
and Laboratory Techniques and Safety. Question 7 which was from the
topics of Periodic Classification, Atomic Structure and Introduction to
Chemistry had also good performance. Good performance was attributed to
sufficient knowledge on the items tested in these topics.

The questions number 2, 4, 5, 9 and 10 had average performance. These
questions were set from the topics of Periodic Classification, Oxygen,
Formula, Bonding and Nomenclature, Hydrogen and Matter. Average
performance in the stated topics was due to partial knowledge of students
on the concepts tested in these topics.

Further analysis showed that, question 3, 6 and 8 were performed poorly by
most students. In these questions most students experienced difficulties in
answering items from the topic of Formula, Bonding and Nomenclature
particularly, on writing chemical formulae of the given compounds, naming
chemical compounds and calculation of molar mass of compounds and
oxidation number of elements. This indicates that, the students had
inadequate knowledge on the rules of writing chemical formulae, which
involves exchange of valency and chemical symbols of the involved
elements and radicals. Further, they had poor computational skills.
However, students’ performance in terms of the assessed topics in 2015 is
as seen in the Appendix.

CONCLUSION AND RECOMMENDATIONS
Conclusion

The overall analysis showed that, the general performance of the students
in this paper was average as 38.0 percent passed the assessment. However
there is an increase in performance by 1.84% in 2015 as compared to 2014.
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4.2

The analysis revealed that poor performance in different questions could be
attributed to students’ insufficient of both theoretical and practical
experiences in the classroom and laboratory works, hence failed to obtain
necessary Chemistry knowledge, skills, and principles. Poor mastery of
English Language was also an obstacle that hindered them in understanding
the demand of the question and presenting clear and correct points to the
specific questions.

Apart from that, inadequate preparation of students for mastering the
subject might be another reason that led to poor performance. This could be
either due to the shortage of Chemistry professional personnel and facilities
or negligence of some learners and implementers in effecting their teaching
and learning responsibilities accordingly. These discrepancies’ can be
cleared out during teaching and learning process.

The National Examinations Council of Tanzania hopes that, the feedback
given in this report will enable educational stakeholders to take appropriate
actions to bring positive and progressive changes towards raising the
standard of performance of FTNA in Chemistry subject.

Recommendations

Based on the observations made through this Report, it is recommended
that:

(a) Teachers should devote more time and special attention in enabling
students to achieve all the objectives stipulated in the syllabus.

(b) Students should be motivated through various approaches such as
reading different novels, practicing in writing and speaking so that they
develop competences in English Language.

(c) Since the periodic table is the building block of the entire Chemistry,
teachers should give special attention to enable students to develop
basic skills on the periodic classification.

(d) Schools should ensure that laboratory activities are properly
administered so that students can acquire practical skills.
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Appendix

ANALYSIS OF STUDENTS’ PERFORMANCE PER TOPIC IN 2015

S/n

Topic

Question
Number

The % of

Students Wh
udents 0 Remarks

Scored 30 %
or Above

3. | Periodic Classification, 2 48.3 Average

4. | Oxygen 4 39.0 Average
Formula Bonding and

. ; 1. A
> Nomenclature; Matter > 315 verage
6. | Hydrogen 9 31.2 Average
Bondi

. Formula, onding and 10 30.8 Average

Nomenclature
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