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FOREWORD

The National Examinations Council of Tanzania is pleased to issue this
Candidates’ Item Response Analysis (CIRA) report on Computer Science in the
Advanced Certificate of Secondary Education Examination (ACSEE) 2022. The
analysis aimed at providing feedback to students, teachers, parents, policy makers
and other education stakeholders on how the candidates responded to the
questions.

Generally, the candidates’ performance in the 2022 Computer Science
Examination was weak as only 22.15 per cent of the candidates passed. The
analysis of performance on each topic shows that the candidates had good
performance on one topic, average performance on four topics and weak
performance on five topics. The candidates performed well on the topic about
Information System. The candidates’ performance was average on the topics off”
and Environment, Website Development, Visual Programming and C++
Programming. The performance was weak on the topics on Data Communication
and Networking, Data Representation, Computer Security and Privacy, Problem
Solving and Computer Basics. The weak performance on these topics was
attributed to the candidates’ lack of practical skills, failure to understand the
questions’ demandsand weak mastery of the English language.

The National Examinations Council expects that the feedback provided in this
report will help the education administrators, school managers, teachers and
students to identify proper measures that need to be taken in order to improve
candidates’performance in the future examinations administered by the Council.

Finally, the Council would like to thank all examination officers and all other
stakeholders who participated in the preparation of this report.

Athumani S. Amasi
EXECUTIVE SECRETARY
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1.0

INTRODUCTION

This report presents an analysis of the candidates’ performance on the
Advanced Certificates of Secondary Education Examination (ACSEE) for
the Computer Science subject in 2022. The examination assessed knowledge
and competences acquired by the candidates at the Advanced Level of
secondary education.

The examination had two papers, Computer Science 1 (Theory) and
Computer Science 2 (Practical). The theory paper had 2 sections; A and B.
Section A consisted of 7 compulsory questions of 10 marks each. Section B
had 3 optional questions of 15 marks each. The candidates were required to
attempt 2 questions. The practical paper had 3 questions of 25 marks each.
The candidates were required to attempt 2 questions, including question one.

A total of 298 candidates sat for the Computer Science examination in 2022.
Out of these, 66 (22.15%) passed the examination and 232 (77.85 %) failed.
In 2021, a total of 310 candidates sat for the Computer Science examination,
of these candidates, 187 (60.52%) passed and 122 (39.48 %) failed. This
means that there is a decrease in performance by 38.37 per cent in 2022,

The analysis of the candidates’ performance on each question is done by
showing the requirements of the questions, what the candidates wrote and
the mistakes they made while attempting the questions. Furthermore, the
extracts of candidates’ responses have been provided to illustrate the cases
presented. The candidates’ performance on each question/topic is
categorized using the ranges of 0 to 34 (weak performance), 35 to 59
(average performance) and 60 to 100 (good performance). These intervals
stand for the percentage of the candidates who scored 35 per cent or above
of the marks allocated to different questions. The candidates’ performance is
also presented in different charts in which the red colour stands for weak
performance, the yellow colour for average performance and the green
colour for good performance. Finally, the report presents conclusions and
recommendations.



2.0

2.1

ANALYSIS OF THE CANDIDATES’ RESPONSES PER
QUESTION

136/1 Computer Science 1

This was a theory paper whose duration was 3 hours. The paper consisted
of sections A and B, with a total of 10 questions. Candidates were required
to answer a total of 9 questions weighing 100 marks in total.

Section A consisted of 7 short-answer questions. Candidates were required
to answer all the questions. Each question carried 10 marks, making a total
of 70 marks in this section.

Section B consisted of 3 essay/structured questions. Candidates were
required to answer 2 questions. Each question carried 15 marks, making a
total of 30 marks.

2.1.1 Question 1. Computer Basics

In this question, the candidates were required to read the given paragraph,

and answer the questions that followed. The question read:

The headmaster of a certain school assigned you task to create a school

database that will store a record of students’ information using Microsoft

access. The database should be featured by a friendly user interface that

restricts unauthorized access to information.

(a) Explain the feature you would use to design a friendly user interface.

(b) Describe the steps you would use to create the feature in part (a).

(c) Explain three data security tools that can be applied to enforce security
in a school database.

A total of 298 (100%) candidates attempted this question, out of whom
284 (95.30%) scored 0 to 3 marks and 14 (4.70%) scored 3.5 to 5.5 marks
out of 10 marks allocated. There was no candidate who scored 6 to 10
marks in this question. Figure 1 illustrates the candidates' performance on
this question.



4.70%
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Figure 1: The Candidates' Performance on Question 1 of Paper 1

The general performance on this question was weak because 95.3 per cent
of the candidates scored below 3.5 marks. Most of the candidates who
scored low marks mentioned general features of Microsoft access database
such as table, form and query instead of explaining the features required to
restrict unauthorized access to information which includes macros,
switchboard and VBA (Visual Basic for Application) in part (a). Some of
the candidates explained Microsoft access while others explained
Structural Query Language (SQL) as features to restrict unauthorized
access. This signifies that the candidates did not understand the question.
In part (b), some of the candidates described the steps of creating a table, a
form or a query instead of macros, switchboard or VBA. Other candidates
wrote the steps to open Microsoft access. This indicates that the
candidates lacked knowledge about Microsoft access features and their
applications. Furthermore, some candidates wrote about steps of system
development such as problem identification and requirement specification.
This made them to score zero mark in this part. In part (c), most of the
candidates managed to mention at least one data security tool but failed to
give its explanation. Some of them explained correctly only one tool but
failed to explain other tools. Other candidates wrote about methods of
protecting a computer against virus such as avoiding sharing of materials,
avoiding downloading data from unsecured sources, etc. This shows that
the candidates failed to distinguish between data security tools and



measures used to protect a computer against computer attacks. Extract 1.1
represents a sample of an incorrect response to question 1.
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Extract 1.1: A sample of incorrect answer in question 1 of paper 1

In Extract 1.1, the candidate wrote an incorrect application software
instead of explaining one of the features that design a friendly user
interface in the Microsoft access in part (a). In part(b), the candidate
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described incorrect steps to create the feature as explained in part (a).
Furthermore, in part (c); the candidate listed only one data security tool
without providing explanation.

Some of the candidates (4.70%) who scored average marks gave the
correct features required to design a friendly user interface but failed to
explain them in part (a). Other candidates explained form control features
applied on Microsoft access instead of the features required to restrict
unauthorized access. For example, one of the candidates explained User
Id, UserName and UserPhoneNumber. This shows that they did not
understand the question. In part (b), some of the candidates described
correctly only one step used to create automated features to restrict
unauthorized access but failed to explain other steps. This made them fail
to score full marks in this part. Other candidates wrote the procedures of
designing database instead of procedures to create automated features of
database. This shows that they failed to understand the question. In part
(c), most of the candidates explained correctly only one data security tool
but failed to explain other tools. Some of them gave three correct data
security tools but failed to explain them. A few candidates explained
correctly two tools with an incorrect explanation on one security tool. This
made them lose some marks. Moreover, some of the candidates wrote data
security principles instead of data security tools. For example, one of the
candidates explained on data integrity, data privacy and data
confidentiality. This signifies that the candidate failed to understand that
these three principles depend on data security tool.

2.1.2 Question 2: Data Representation

In this question, the candidates were required to:

(a) explain, why is it more efficient for a computer to use hexadecimal
number system instead of binary number system for data
representation? By giving two reasons.

(b) simplify the Boolean expression F = XY + XYZ + XY Z + XYZ and to
draw its logic gate;

(c) illustrate how AND gates can be derived from NOR gate using logic
gate circuit diagram.



A total of 298 (100%) candidates attempted this question, out of whom 243
(81.54%) scored from 0 to 3 marks, 29 (9.73%) scored 3.5 to 5.5 marks
and 26 (8.73%) scored 6 to 10 marks out of the 10 marks allocated. Figure
2 illustrates the candidates' performance on this question.

Scores
2 (.00-3.00
3.50-550
= 6.00 - 10.00

Figure 2: The Candidates' Performance on Question 2 of Paper 1

The general performance in this question was weak because 81.54 per
cent of the candidates scored low marks (0 - 3). Most of the candidates
(81.54%) who scored low marks differentiated hexadecimal from binary
number system instead of giving reasons as to why hexadecimal is more
efficient than binary number system in part (a). Some of them
differentiated hexadecimal from binary number system by relating them
with the computer programming language. For example, one of the
candidates wrote; Hexadecimal is simple to understand in programming
language, also it is short and easy to find the bugs. This indicates that
the candidates had insufficient knowledge about the number system. In
part (b), most of the candidates managed to give the first two steps on
simplifying Boolean expression but failed to complete other steps. Some
of them simplified correctly the Boolean expression but failed to draw
its logic gate circuit. Other candidates drew the truth table instead of
simplifying the Boolean expression.

Furthermore, some candidates drew the logic gate circuit of the given
Boolean expression without simplifying it. Others applied mathematical
symbols to draw the logic circuit. This signifies that the candidates did
not understand the requirements of the question. In part (c), most of the
candidates failed to make logical relationship between AND gate and
NOR gate. Some of the candidates drew separate AND gate and NOR
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gate instead of using NOR gate to draw AND gate. Others drew truth
table of AND gate and NOR gate. This indicates that, the candidates did
not understand question’s demands. Extract 2.1 presents a sample of
such incorrect responses to question 2.
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Extract 2.1: A sample of an incorrect response to question 2 of paper 1

In Extract 2.1, the candidate gave wrong reason for using hexadecimal
over the binary number system in part (a). Also, the candidates failed to
simplify the Boolean expression correctly hence drew a wrong logic gate.
Moreover, the candidate could not use NOR gates to draw AND gate.

On the other hand, most of the candidates (9.73%) who scored average
marks (3.5 - 5.5) managed to give one correct reason to explain why it is
more efficient for the computer to use the hexadecimal instead of binary
number system for data representation in part (a). Some of the candidates
defined the terms hexadecimal and binary number system instead of
giving the reasons. Other candidates repeated the same reason as if they
were two different reasons. This made them lose some marks. In part (b),
most of the candidates managed to simplify the given Boolean expression
and drew correctly the required logic gate circuit. Some candidates
followed all the procedures to simplify the given expression with improper
arrangement of the expression in the last step. This made them draw a
wrong logic gate circuit. In part (c), some candidates managed to draw
AND gate using NOR gate. Other candidates applied OR gate instead of
NOR gate to create AND gate. Moreover, some candidates combined two
NOR gates to form OR gate instead of AND gate. This shows that the
candidates had inadequate knowledge of drawing logic gates circuit.



The statistics show that a few candidates (8.73%) per cent scored high
marks (6 - 10). The analysis of the responses shows that the candidates
gave correctly at least one reason for the computer to use hexadecimal
instead of the binary number system for data representation. Some
candidates managed to give one correct reason and failed to give another
reason by writing the difference between the hexadecimal and binary
number system. This made them fail to score all the allotted marks. In part
(b), the candidates simplified correctly the given Boolean expression and
drew the required logic gate circuit. Some of the candidates managed to
simplify the Boolean expression but failed to draw the logic gate circuit.
In part (c), the candidates drew the correct AND gate by using NOR gates.
Extract 2.2 presents a sample of a correct response to this question.
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Extract 2.2: A sample of a correct response to question 2 of paper 1

In Extract 2.2, the candidate managed to explain two reasons for
hexadecimal to be more efficient than the binary number system in part (a).
Also, the candidate simplified correctly the Boolean expression and
managed to draw its logic gate in part (b). Furthermore, the candidate
managed to use NOR gates to draw AND gate.

Question 3: C++ Programming

In this question, the candidates were required to read the scenario and then
to answer the questions that follows;

You have been requested by a Natma Mall Director to construct a system
that will offer a discount of 10%, if the quantity purchased costs more than
Tshs. 100,000/-. The system prompts a seller to enter the quantity and price
per item through a keyboard,;

10



(@ Write a pseudocode to calculate the total payable amount for any
customers purchasing items from Natma Mall.
(b) Write a corresponding C++ program from the pseudocode obtained in

part (a).

A total of 298 (100%) candidates attempted this question, out of whom
260 (87.25%) scored 0 to 3 marks, 22 (7.38%) scored 3.5 to 5.5 marks and
16 (5.37%) scored 6 to 10 marks out of the 10 marks allocated. Figure 3
illustrates the candidates' performance on this question.
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Figure 3: The Candidates' Performance on Question 3 of Paper 1

The general performance in this question was weak because 87.25 per cent
of the candidates scored low marks (0 — 3). The candidates who scored
low marks failed to write the correct variables as they are given from the
scenario in part (a). Some of the candidates wrote the constant numeral
values instead of declaring the corresponding variables. For example, the
candidates wrote Tsh. 100,000/= instead of declaring it as a quantity.
Other candidates failed to arrange the proper steps of designing
pseudocode. Some of them wrote the steps of processing data before
inputting of the data. The candidates failed to understand that any data in a
pseudocode should be entered before being processed. Furthermore, some
of the candidates wrote C++ program instead of writing the pseudocode.
Others drew a flowchart instead of writing the pseudocode. This indicates
that the candidates did not understand the questions.



In part (b), most of the candidates failed to write the correct C++ program
from the written pseudocode. Some of the candidates wrote C++ program
with the formula to calculate values without including the main function
and variable declaration. Other candidates managed to declare the
variables but failed to use the proper steps in implementing the program.
Moreover, some candidates declared variables that did not exist in the
scenario. Others applied incorrect loops such as “For loop” or “While
loop” in a C++ program. This shows that the candidates had insufficient
knowledge of C++ Programming. Extract 3.1 presents a sample of an
incorrect response in question 3.
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Extract 3.1: A sample of incorrect response to question 3 of paper 1

In Extract 3.1, the candidate managed to write and accept only the
variables of quantity and price per item in the pseudocode in part (a).
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However, the candidate failed to write the formula to find the discount and
total payable amount. In part (b), the candidate declared correctly the
variable of quantity, price per item and total cost. Nevertheless, the
candidate failed to write the formula to find the total cost and total payable
amount.

On the other hand, 7.38 per cent of the candidates who scored average
marks (3.5 — 5.5) managed to identify and extract the variables from the
given scenario. Also, they managed to write some of the pseudocode
procedures in part (a). Some of the candidates applied wrong formula to
find total cost and discount. Others wrote incorrect conditional statement
for the total cost required to find the discount amount. In part (b), the
candidates managed to declare and read variables. However, they applied
a wrong formula with incorrect conditional statement.

The statistics show that a few candidates (5.37%) scored high marks (6 —
10). The candidates extracted correctly all the variables from the scenario
and applied them to write the pseudocode in part (a). Also, the candidates
were able to apply pseudocode in designing C++ program in part (b).
Some of the candidates failed to write the correct formula in calculating
total payable amount in pseudocode and C++ program. Others could not
write all the required variables which made them lose some marks. Extract
3.2 presents a sample of such correct responses.
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Extract 3.1: A sample of a correct response to question 3 in paper 1
14



In Extract 3.1, the candidate managed to write the pseudocode but failed to
list all useful variables in part (a). In part (b), the candidate was able to
correctly declare variables and accept them into the program. Also, the
candidate wrote the formula to find total cost, discount and total payable
amount.

2.1.4 Question 4: Computer Security and Privacy

In this question, the candidates were required to read the scenario and then

to answer the question that followed:

Student A sent a message “MAMBO” to student B through the email. Out

of their understanding, student C was able to capture that message but in

the form of “WKDQNBRX”. Student C failed to understand the meaning

of that message because it was in different form so their communication

remains protected.

(@) Differentiate the message “MAMBO” from “WKDQNBRX”

(b) What happened to the sent message which affected the word
MAMBO to change its letters?

(c) Explain two methods that can be used to ensure safe communication
between student A and B.

A total of 298 (100%) candidates attempted this question, out of whom 250
(83.89%) scored 0 to 3 marks, 23 (7.72%) scored 3.5 to 5.5 marks and 25
(8.39%) scored 6 to 10 marks out of the 10 marks allocated. Figure 4
illustrates the candidates' performance on this question.

1.72%

Scores
1(.00-3.00

3.50-550
=6.00-10.00

Figure 4: The Candidates' Performance on Question 4 of Paper 1
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The analysis from the candidates’ responses showed that most of the
candidates (83.89%) who scored low marks in this question differentiated
the message “MAMBO” from “WKDQNBRX” based on direct translation
not based on the scenario in part (a). For example, one of the candidates
wrote A message MAMBO are in Swahili language and WKDQNBRX are
in form of language which is not similar to Swahili language. Some of the
candidates related the two given messages with the programming
languages. The candidates wrote MAMBO as a human or natural language
while  WKDQNBRX as the machine language. Other candidates
differentiated the two messages by considering their character size. This
signifies that the candidates lacked knowledge of the message encryption
on a networking. In part (b), some of the candidates explained corruption
by virus as the reason for the message to change its letters. Others wrote
irrelevant reasons to explain why the message “MAMBO” changed to
“WKDQNBRX?”. In part (c), some of the candidates managed to mention
at least one method required to ensure safe communication between
student A and B, but failed to explain them. Other candidates explained
correctly one method but failed to explain another method. Furthermore,
some candidates explained the function of network communication device
such as router, switch and hub. This indicates that the candidates did not
understand the question. Extract 4.1 presents a sample of such incorrect
responses.
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Extract 4.1: A sample of incorrect response to question 4 in paper 1

Extract 4.1 shows the response of the candidate who gave incorrect
difference of the message “Mambo” from “WKDQNBRX” in part (a). In
part (b), the candidate gave an incorrect reason which affected the word
MAMBO to change its letters. In part (c), the candidate managed to
explain correctly only one method that ensured safe communication
between students A and B.

Further analysis from the candidates’ responses revealed that 7.72 per cent
of the candidates who had average performance (3.5-5.5) differentiated
correctly the message “MAMBO” from “WKDQNBRX” in part (a). Some
of the candidates gave the meaning of message but failed to give the
meaning of another message. In part (b), some of the candidates explained
the reason which caused the word “MAMBO” to change its letters but
failed to use the key terminology on their explanation. Others managed to
state “encryption” as the reason for the message to change but failed to
explain how it happened. In part (c), most of the candidates explained
correctly at least on one method required to ensure communication. Some
of the candidates had an idea but lacked the correct terminology of a
particular method. For example, one of the candidates wrote Using secret
key. The candidate should understand that the correct computer
terminology for the secret key is a password. Furthermore, others
explained the method of communication instead of method to ensure safe
communication. For example, one of the candidates wrote point to point
communications and broad cast communications which is the method of
communication. This shows that the candidate had inadequate knowledge
on computer security.

On the other hand, 8.39 per cent of the candidates who scored high marks
differentiated correctly the message “MAMBO” from “WKDQNBRX” in
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part (a). Some candidates were able differentiate them but failed to use the
required terminologies. In part (b), the candidates explained clearly what
caused the word MAMBO to change its letters. However, some of them
gave partial explanations. The candidates defined the term encryption
without relating it with the given scenario. This made them lose some
marks. In part (c), the candidates explained correctly two methods required
to ensure safe communication between students A and B. Some of the
candidates repeated to explain the same method by using different
terminologies. Extract 4.2 presents a sample of such correct response to
question 4.
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In Extract 4.2, the candidate managed to differentiate the message
“MAMBO” from “WKDQNBRX” in part (a). In part (b), the candidate
explained the reason for the message “MAMBO” to change to
“WKDQNBRX”, but did not provide clear explanation which led to lose
some marks. In part (c), the candidate gave correctly two methods that can

Extract 4.2: A sample of correct response to question 4 in paper 1

be used to ensure safe communication between students A and B.

2.1.5 Question 5: Web development

In this question, the candidates were required to read the scenario and then

to answer the question that followed:

Form six students have decided to design a school website. In one of the
pages, they included information related to time management in a class as

it appears in Figure 1.

2 a rt As
View Day & Time

Figure 1
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Write HTML codes that used to display a designed page.
Use the following Page Descriptions:
(i) Page background colour should be Magenta.
(if) Heading should have level 1 effect.
(iii) Text colour of the last sentence should be red.
(iv) When a user clicks ‘View Day & Time’ button, a statement ‘Play Your
Part As ...... > should be replaced with a current day and time.

A total of 298 (100%) candidates attempted this question, out of whom 99
(33.22%) scored 0 to 3 marks, 122 (40.94%) scored 3.5 to 5.5 marks and
77 (25.84%) scored 6 to 10 marks out of the 10 marks allocated. Figure 5
illustrates the candidates' performance on this question.

Scores
= (.00 -3.00
’ 3.50-5.50

40.94% ' = 6.00 - 10.00

Figure 5: The Candidates' Performance on Question 5 of Paper 1

The general performance on this question was average because majority of
the candidates (66.78 %) scored 3 marks. The analysis shows that some of
the candidates who scored high marks (6.5 — 10) were able to open and
close HTML tags correctly. Also, they applied correctly the formatting tags
and sat magenta background colour as it is instructed. The candidates
managed to set heading with the size of level 1 and formatted the last
sentence with red colour as required. The candidates managed to create
button and label with the text “View Day & Time”. However, some of the
candidates failed to activate the button to display the current day and time
using JavaScript. Other candidates applied “colour” instead of an attribute
“color” to set the font colour of the text and background colour of the page
which made them lose some marks. This signifies that the candidates had
insufficient knowledge of website development. Extract 5.1 represent a
sample of such correct response to question 5.
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Extract 5.1: A sample of a correct response to question 5 in paper 1
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In Extract 5.1, the candidate managed to write open and close HTML tags,
inserting, background colour, heading level 1 and horizontal line. Also, the
candidate applied correctly the formatting tags, insert text and colour.
Moreover, the candidate managed to create a button which activated it
correctly using JavaScript. However, the candidate failed to write tags to
display unordered list of questions.

On the other hand, the candidates (40.94%) who had average performance
wrote the correct syntax of html codes. They also managed to insert a text
and the background colour. Most of the candidates managed to apply
heading level 1 to the statement “Class Time Management”. However, a
few of them wrote “<h>" without indicating levell as “<h1>”. Others
wrote the correct tags “<hl> Class Time Management </h1>" but, they
located at the head section instead of locating it at the body section of the
page. Moreover, some candidates applied CSS tags instead of HTML tags
to set text colour and background colour of the page. This shows that the
candidates did not understand the question. Further analysis showed that
most of the candidates who scored average marks were able to create the
“View Day & Time” button but failed to activate the button using
JavaScript codes.

On the other hand, 33.22 per cent of the candidates who scored low marks
(0 — 3) managed to write the opening and closing html tags. Some of the
candidates set correct head level size 1. Others were able to apply the
correct formatting tags required to break statements and bold text.
However, most of the candidates failed to set colour for the body and text.
Some candidates set the body colour out of the body tags. This indicates
that the candidates had inadequate knowledge of the HTML codes. Other
candidates wrote table tags to list questions instead of using unordered list
tags. Furthermore, some candidates had misconception on writing heading
levels. For example, one candidate wrote “1 level effect” within the head
tag as <head> 1 level effect </head>. This indicates that the candidates
had insufficient knowledge on the writing heading levels. Moreover, most
of the candidates in this group failed to create and activate the button using
JavaScript. Extract 5.2 presents a sample of incorrect responses.
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Extract 5.2: A sample of incorrect answer in question 5 of paper 1

In Extract 5.2, the candidate managed to open and close HTML and use the
formatting tags that break. However, the candidate failed to insert the page
background colour and heading level 1. Also, the candidate failed to write
html codes required to insert the text colour, to list questions using

unordered format and to insert a button.
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2.1.6 Question 6: Visual Basic Programming

In this question, the candidates were required to;

(@) identify the controls that can perform the following tasks on a form;
(i) Enable an event to occur repeatedly at a specific interval.
(i) Draw circles, ellipses, squares and rectangles within the form.
(iii) Display text that is not editable on the form.
(iv) Display information from an existing database.

(b) describe the relationship between forms and controls as used in Visual
Basic (VB) programming.

(c) explain the procedures for adding new forms to the visual basic (VB)
project.

A total of 298 (100%) candidates attempted this question, out of whom 246
(82.55%) scored 0 to 3 marks, 20 (6.71%) scored 3.5 to 5.5 marks and 32
(10.74%) scored 6 to 10 marks out of the 10 marks allocated. Figure 6
illustrates the candidates' performance on this question.

6.71%
Scores

1 0.00-3.00
3.50-5.50
#6.00 - 10.00

Figure 6: The Candidates' Performance on Question 6 of Paper 1

The general performance on this question was weak because 82.55 per cent
of the candidates scored low marks (0 — 3). Most of the candidates who
scored low marks were able to identify at least one control required to
perform one of the analysed task in a Visual basic form in part (a). Some
candidates wrote program control structures such as looping structure,
sequential structure and conditional structure instead of forming controls
which include timer, text box, label, etc. Others wrote different types of
bars found on Visual Basic IDE such as menu bar and tool bar. This
signifies that the candidates had insufficient knowledge of the controls

24



used in Visual Basic (VB). In part (b), majority of the candidates managed
to define and explain the terms, “forms” and “control” but failed to relate
them. Other candidates managed to write relationship between the given
objects but failed to explain in detail. For example, one of the candidates
wrote The relationship between form and controls allow the user to insert
information on to the form. This implies that the candidates had inadequate
knowledge of Visual Basic objects. In part (c), some of the candidates
wrote stages of system development like; recognition, definition, design,
cognition, testing, debugging and documentation. Other candidates did not
attempt this part of the question. Extract 6.1 presents a sample of such
incorrect responses.

¢-| (a)
() Radic Box-
(o oMb buX .
G Texrkbux
W) mact
®B) e b e tied K creating  d formalt en
Uhat  vyou wand dotplen, arc momenk:
whale:  contarfs b wied B Credke e
o Contnd efledace of o Pryfek
© Fav wea sgg@cnce\ B apoen. Vuusl Reue
N o  S& wilec ar‘e‘- -Qu@gdl—e»l s i cde
= %NM ;

Extract 6.1: A sample of incorrect answer in question 6 of paper 1

In Extract 6.1, the candidate wrote other control tools which do not solve
the given tasks in part (a). In part (b), the candidate gave partial
explanations while relating “forms” and “controls”. In part (c), the
candidate wrote the procedures of creating “new form” rather than the
required procedures of “adding new form” to the already existing project.
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On the other hand, the candidates 6.71 per cent who scored average marks
(3.5-5.5) identified correctly two to three controls with other incorrect
controls in part (a). In part (b), the candidates explained partially the
relationship between forms and controls. Some of the candidates wrote the
function of “forms” and “controls” instead of showing how forms and
controls are related to each other in the Visual Basic Programming. This
shows that the candidates failed to understand the question. In part (c), the
candidates wrote steps of creating new forms instead of steps for adding
new forms to the Visual Basic (VB).

The statistics show that a few candidates (10.74%) scored high marks (6 —
10). The analysis of the responses shows that majority of the candidates
identified correctly three to four control objects with other incorrect form
controls in part (a). In part (b), the candidates managed to relate the Visual
Basic (VB) objects form and control. However, some of the candidates
gave unclear relation of the objects. Hence, they could not score full marks
on this part. In part (c), the candidates gave correct steps for adding new
form in the Visual Basic (VB) project. However, some of the candidates
provided steps for opening the Visual Basic (VB) form instead of the steps
for adding new forms in the Visual Basic project. This led to loss of some
marks. Extract 6.2 presents a sample of such correct responses to question
6.
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Extract 6.2: A sample of correct answer to question 6 of paper 1

In Extract 6.2, the candidate wrote controls as instructed in part (a). In part
(b), the candidate gave precise and good explanations on how forms and
controls are related. Furthermore, in part (c); the candidate wrote incorrect
procedures of adding new forms.

2.1.7 Question 7: IT and Environment

In this question, the candidates were required to study the scenario and
answer the questions that followed. The question read as follows:

A software developer working on Delle- IT Company spends almost 14
hours a day on the computer to fulfil official duties. After a consecutive
two years of the working schedule, he started falling sick;

(@) Identify three health risk hazards associated with the extended use of

a computer.

(b) Explain the possible three solutions for each health risk identified in
7(a).

(c) Briefly explain the main challenge that any IT company may face
when disposing computer parts.
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A total of 298 (100%) candidates attempted this question, out of whom 126
(42.28%) scored 0 to 3 marks, 109 (36.58%) scored 3.5 to 5.5 marks and
63 (21.14%) scored 6 to 10 out of the 10 marks allocated. Figure 7
illustrates the candidates' performance on this question.

Scores

= (0.00 -3.00
3.50-5.50

= 6.00 - 10.00

Figure 7: The Candidates' Performance on Question 7 of Paper 1

The general performance of the candidates on this question was average
because, 57.72 per cent of the candidates scored above 3 marks. Most of
the candidates (21.14%) who scored high marks (6-10) were able to give
three health hazard associated with the extended use of computers in part
(@). In part (b), some of the candidates managed to write three solutions for
each health hazards. However, other candidates managed to give only one
solution for each health hazard. This signifies that the candidates had
insufficient knowledge about IT and environment. In part (c), most of the
candidates explained correctly main challenges that any IT company may
face when disposing computer parts. Some of the candidates gave correct
challenges but failed to explain them. Other candidates managed to explain
the main challenge but not in detail. This made them lose some marks.
Extract 7.1 presents a sample of such correct responses
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Extract 7.1: A sample of correct answer in question 7 of paper 1

In Extract 7.1, the candidate managed to identify correctly three health risk
hazards in part (a). Also, the candidate explained three possible solutions
for each health risk in part (b). Furthermore, the candidate managed to
explain precisely the challenge that any IT company faced when disposing
computer parts in part (c).

Statistics showed that 36.58 per cent of the candidates scored average
marks (3.5-5.5). Most of the candidates managed to identify correctly at
least two health hazards in part (a). In part (b), some of the candidates
managed to explain only one possible solution to each health risk. This
implies that the candidate had insufficient knowledge of health hazards
associated with the extended use of the computer. Some of the candidates
managed to identify the health risk but failed to give its solution. In part
(c), some of the candidates managed to state correctly the main challenge
that any IT company may face when disposing computer parts but failed to
give detailed explanation of the challenge. Others associated the disposal
process with shortage of computer parts. For example, one of the
candidates wrote losing of repairs of computers. When disposing computer
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parts, the company may face with the problem of inadequate parts during
computer repairing because these parts are already disposed. This
indicates that the candidates had insufficient knowledge on how to dispose
computer parts.

On the other hand, 42.28 per cent of the candidates who scored low marks
managed to identify one health hazards in part (a). Some of the candidates
wrote other health problems which are not related to the extended use of
computer. For example, one candidate wrote reproductive problems, Lung
cancer and blood cancer instead of back and neck strain, repetitive strain
injury, eye strain, headaches or pain in the joints. In part (b), majority of
the candidates managed to explain only one possible solution for each
identified risk hazard. However, some of the candidates failed to associate
the risk hazard with its respective solution. In part (c), some of the
candidates wrote challenges that the IT company face when loosing
computer parts instead of the main challenge faced when disposing
computer parts. For example, one candidate wrote; losing of data and
information. Other candidates wrote other normal challenges that the
company faces when disposing computer parts including weak availability
of resources and lack of power supply. This signifies that the candidate did
not understand the question. Extract 7.2 presents a sample of such incorrect
responses.
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Extract 7.2: A sample of incorrect answer to question 7 of paper 1

In Extract 7.2, the candidate identified correctly one of the health hazards
required in part (a). In part (b), the candidates wrote only one possible
solution for one health risk without explanation. Furthermore, in part (c);
the candidate failed to explain the main challenge that any IT company
faced when disposing computer parts instead he/she explained about loss
of electricity and electric short circuit.

2.1.8 Question 8: Information System

This question was an essay question and the candidate was required to read
the scenario then, to answer the question that followed. The question read
as follows:

The Dar es Salaam Institute of Technology has recently experienced
exponential increase of the students and staff members. The institute has
planned to establish a database to store their data and be handled easily.
Describe six advantages the institute would enjoy from the new plan.
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The statistics shows that 289 (97.0%) candidates attempted this question,
of whom 87 (30.10%) scored 0 to 5 marks, 129 (44.64%) scored 5.5 to 8.5
marks and 73 (25.26%) scored 9 to 15 out of the 15 marks allocated.
Figure 8 summarises the candidates' performance on this question.

Scores
8 (.00-5.00
5.50 - 8.50
44 .64% ' 29.00-15.00

Figure 8: The Candidates' Performance on Question 8 of Paper 1

Generally, the candidates’ performance on this question was good because
69.9 per cent of candidates scored 5.5 to 15 marks. The analysis of the
candidate’s responses showed that the candidates (25.26%) who scored
high marks (9 to 15) gave correct introduction of database and suggested
the correct advantages of database in an institution. However, some of the
candidates did not give detailed explanations which led to loss of some of
the marks. It was also observed that some candidates wrote correct
advantages of database in an institution but failed to give clear introduction
and conclusion. Other candidates repeated some advantages by using
different terms/words with the same meaning. Moreover, some candidates
wrote correct introduction and all six advantages of database without
giving a conclusion. This made them fail to score full marks. Extract 8.1
presents a sample of such correct responses.
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Extract 8.1: A sample of correct responses to question 8 of paper 1

In Extract 8.1, the candidate gave the correct introduction and conclusion.
Also, the candidate gave correct advantages of database the institute would
enjoy for the new plan.

The candidates (44.64%) who scored average marks (5.5 to 8.5) managed
to write advantages, introduction and conclusion of database but failed to
explain them in detail. Some of the candidates wrote correctly three to four
advantages with other incorrect advantages of database. Other candidates
only defined database as an introduction and provided incorrect
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conclusion. Furthermore, some candidates wrote disadvantages instead of
advantages of database. For example, one of the candidates wrote database
is time consuming because members of an institution will spend more time
accessing data stored in a database. This indicates that the candidates had
insufficient knowledge of the database concepts.

On the other hand, most of the candidates (30.10%) who scored low marks
(0 — 5) did not understand the question. Some of the candidates explained
the characteristics and advantages of computer instead of advantages of
database. A few candidates interpreted database as a program or software.
This implies that the candidates lacked knowledge of database. Moreover,
some of the candidates outlined the advantages of database without giving
explanations. Other candidates did not write an introduction and a
conclusion. Extract 8.2 presenting a sample of incorrect responses.
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Extract 8.2 A sample of incorrect answer to question 8 of paper 1

In Extract 8.2, the candidate wrote about advantages of ICT in an
institution instead of advantages of database. Also, the candidate wrote
incorrect introduction and conclusion.

2.1.9 Question 9: Data Communication and Networking

This was an optional question. The candidates were required to study the
scenario and answer the questions that followed. The question read as
follows:

A new bank TBP established in Dodoma is planning to own branches in 10
more regions of Tanzania. The bank wants to have all its offices to be
connected electronically. Describe six important devices which can assist
the bank to implement the idea.

The statistics show that 196 (65.8%) candidates attempted this question, of
whom 134 (68.37%) scored 0 to 5 marks, 31 (15.82%) scored 5.5 to 8.5
marks and 31 (15.82%) scored 9 to 15 out of the 15 marks allocated.
Figure 9 summarises the candidates' performance on this question.
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Scores

= (.00 -5.00
5.50 - 8.50

= 9.00-15.00

15.82%

Figure 9: The Candidates' Performance on Question 9 of Paper 1

The general candidates’ performance on this question was weak because
68.37 per cent scored low marks (0 — 5). The analysis shows that the
candidates who scored low marks managed to write at least one
networking device that TPB bank will need to establish branches in other
regions. Most of the candidates failed to give correct introduction and
conclusion. Some of the candidates gave partial description of networking
devices and failed to explain how they can be used to link different
branches of TPB bank. Others failed to describe networking devices.
Instead they made the description of other terms such as computer, bank,
etc. In addition to that some of these candidates wrote things needed when
opening an office instead of networking devices. For example, one
candidate wrote; use of computer, use of camera, ATM machine, server,
printer, monitor. This implies that the candidates did not understand the
question. Furthermore, some of the candidates wrote different types of
network topologies and others wrote the importance of using computer.
However, a few candidates managed to write at least one network device
but failed to give the correct description. This led them to score less marks.
Extract 9.1 presents a sample of such incorrect responses to this question.
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Extract 9.1: A sample of incorrect answer to question 9 of paper 1

In Extract 9.1, the candidate mentioned and explained the hardware
devices of the computer system instead of network devices as required by
the question.

The analysis shows that 15.82 per cent of the candidates who scored
average marks (5.5 — 8.5) managed to explain at least two correct
networking devices. Some candidates described different types of
transmission media such as optical cable, twisted pair cable and wireless
transmission instead of network devices such as router, hub, switch, etc.
The candidates were required to understand that transmission media and
network devices are two different component of the networking. Some
candidates gave a correct introduction and conclusion but failed to describe
some of the network devices.

On the other hand, 15.82 per cent of the candidates who scored high marks
(9-15) gave correct introduction and explained correctly six networking
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devices that would be useful in establishing branches of TPB bank in other
regions with a correct conclusion. Some candidates wrote correct
introduction, explained correctly four networking devices but failed to give
a detailed explanation of the other two networking devices. Other
candidates wrote correct networking devices with an incorrect introduction
and conclusion. This made them lose some marks. Extract 9.2 presents a
sample of such correct response.
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Extract 9.2: A sample of correct answer to question 9 of paper 1

In Extract 9.2, the candidate explained correctly six networking devices
required to assist the bank to be connected electronically. Also, the
candidate managed to write the introduction and the conclusion.

2.1.10 Question 10: Problem Solving

This question was optional and it carried a total of 15 marks. The question

required the candidate to:

(@) Design an algorithm using flowcharts for a program to find and print
all prime numbers between 1 and 50. The program should also count
and display their number.

(b) Use C++ programming to create the program that would implement
the algorithm in 10 (a).

The statistics show that 110 (36.9%) candidates attempted this question, of
whom 103 (93.64%) scored 0 to 5 marks, 7 (6.63%) scored 5.5 to 8.5
marks out of the 15 marks allocated. On the other hand, there was no
candidate who managed to score 8.5 to 15 marks. Figure 10 summarises
the candidates' performance on this question.
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6.36%

Scores
m0.00-5.00
5.50 - 8.50

Figure 10: The Candidates' Performance on Question 10 of Paper 1

The general performance of candidates on this question was weak because
93.64 per cent of the candidates scored low marks (0 — 5). In part (a), most
candidates who scored low marks drew correctly “start” and “stop”
symbols of the flowcharts, decision symbols, process operations and
input/output statements. On the other hand, they failed to initialize the
counter variables. This shows that the candidates had insufficient
knowledge in other symbols of the flowcharts. Some of the candidates
drew a parallelogram for variable initialization statement instead of a
rectangle. Other candidates were able to draw decision symbols but failed
to write the correct condition that will provide correct decision in the
flowchart. In part (b), some candidates wrote correct variable declaration
and initialization but failed to use the iteration structures such as
‘do...while loop’, ‘while loop’ and ‘for loop’ to implement the algorithm.
Further analysis shows that most of the candidates were not able to
translate the algorithm created in part (a) into relevant C++ program.
Extract 10.1 presents a sample of such incorrect response to this question.

43



o

(§rt)

A«»—Jazh.i, focnik ;9\
=4 /

N

J ’ A
— (htheryt >— o +1

> ~=
iy -
Mo AJ)«(JA fu 71 e Jon

AN

/i

ﬁ
M A ,a\

N
%

\C@w{ = (M*/'H,.

|

[ s 7

AR

44




10 35
w ™m J(ﬁfojk’(ﬁg«}

udloy nacee ppere chof

I'Hil’_ M—\Q.j\ﬂ ()

;V\k- "luvwger ).
b COoumbt = Of
mnd k)

Cok << " le pri e exy LiL»Xbe’« Lol 9p ap ) Pz €A«//j

Lcﬁr ( Nuabe, 5T Vundes £ 50 vicwabe 'H){
(ﬁzp ( bk ne L, n 2rnecde M V‘LM:,4+)°{'

kz V\Wbtf z nl'

"ff(v"wwxbcf % nzzo0)
(wwk « K «eddl;
Covesk = Cowk +1) ZI
1
[

v ~ 173
Lok & %"’t e ‘<< Ceyd << Ioon,e prebeny . Ke J;

nzé(,yr\ 0).
1.

Extract 10.1: A sample of incorrect answer to question 10 of paper 1

In Extract 10.1, the candidate managed to draw the start and stop symbols
but failed to draw correctly the process, input-output and decision symbols
in part (a). In part (b), the candidate wrote correct variables and if —
condition statement but failed to correct loops.

On the other hand, the candidates (6.36%) who scored average marks (5.5
— 8.5) managed to use correct symbols and statements to draw a flowchart.
The candidates were able to draw correct “start” and “stop” symbol,
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process as well as input/output symbols but failed to draw and write correct
decision statement in part (a). Some of the candidates drew correctly
“start” and “stop” symbols, decision symbols and their decision statement
but failed to draw and write correct process statement as well as input/
output symbols. In part (b), some candidates were able to write variable
declaration and initialization and ‘if condition’ correctly but failed to write
correct C++ statements for counting and the total number of prime
numbers between 1 and 50. This indicates that the candidates had
insufficient knowledge of program iteration.

2.2 136/2 Computer Science 2

This was a practical paper which lasted for 3 hours. The paper consisted of
3 questions. Candidates were required to answer 2 questions, including
question 1 on C++ programming. Each question carried 25 marks, giving a
total of 50 marks.

2.2.1 Question 1: C++ Programming

This was a compulsory question which carried a total of 25 marks. The

question consisted of two parts (a) and (b). Candidates were required to use

the concept of C++ programming language. The question given to the
candidate was as follows:

(@ In the year 2020, ABC Secondary School expanded its enrollment
capacity twice higher than the normal rate. The increase in the number
of students made it difficult for manual calculation and creating report
of academic performance for each student. Use an array concept to
develop a C++ program which prompts the user to enter the number of
students, student name and scores for the seven subjects. The program
should compute total and average performance for each student.

(b) The XVDF football Stadium has a total capacity of 200 to
accommodate football fans. The stadium manager wants to keep track
of the number of attended followers for each match in real time. You
are assigned to develop a C++ program that reads gender, counts and
displays the number of attended females, males, total followers and the
remaining slots. The program must be able to print the message “sorry
the pitch is full” when the count reaches maximum entries.
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A total of 298 (100%) candidates attempted this question, out of whom 125
(41.95%) scored 0 to 8.5 marks, 134 (44.96%) scored 9 to 14.5 marks and
39 (13.09%) scored 15 to 25 out of the 25 marks allocated. Figure 11
illustrates the candidates' performance on this question.

Scores
n()-8.50

-14.50
*15.00-25.00

44.96%

Figure 11: The Candidates Performance on Question 1 of Paper 2

The general candidate’s performance of this question was average because
58.05 per cent scored from 9 to 25 marks. The analysis of candidates’
responses shows that the candidates (13.09%) who scored high marks
managed to write a C++ program using the array concept to prompt the
user to enter the number of students, student name and scores for the seven
subjects, compute the total and average performance for each student in
part (a). However, some of the candidates applied if statement and switch
case to generate the scores for the seven subjects instead of iteration
structure. This hindered them from scoring full marks in this part. Other
candidates were able to give correct outer loops required for a program to
prompt the user to enter number of student but they failed to give the inner
loop required to set the number of scores. Others typed correctly “outer
loop” but failed to write the correct loop for displaying iterated student
names, student total score and students average scores. This indicates that
the candidates had insufficient knowledge of iteration structures in C++
programming. Furthermore, some of the candidates gave the correct outer
and inner loops, but limited the number of students to be entered in the
loop. This made the program display specific number of students. A few
candidates managed to write all correct C++ statements to enter the
number of students and names of students but restricted the number of
scores for seven subjects.
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In part (b), the candidates developed correctly a C++ program that read
gender, counted and displayed the number of attended females, males, total
followers and showed the remaining slots. However, some of the
candidates applied int main () with no return type to start the program. This
could hinder the program to run successfully. This shows that candidates
failed to differentiate between the uses of int main () and void main ().
Other candidates could not type a statement to prompt the user to enter
gender type instead they made the program accept input without any
prompting message of gender type. This made them lose some marks.
Extract 11.1 shows a sample of correct responses to this question.

#include<iostream:
#include<string=
using namespace std;
void find{){
float total=0, avg;
int subjects[7];
string stuname;
cout<<"Enter the student's name"<<endl;
cin>>stuname;
cout<<"Enter marks of the student:"<<endl;
for(int i=0; i<7; i++){
cinz>subjects(i];
total=total+subjects[i];
}
cout<<"The Sum of marks of "<<stuname<<" is "<<total<<end|;
avg=total/7;
cout<<"The Average of marks of "<<stuname<<" Is "<<avg<<endl;
coutz<endlz<endl;
h
int main(){
int nig
cout<<"Please enter number of students:"<<endl;
cinz=n;
for(int i=0; l<m; 4++){
find();
1

return 0;
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#include <iostream>
#include<string>
using namespace std;
int main(){
string sex;
int male=0;
int female=0;
int remslots=0;
int total=0;
for(int i=0;i<200;i++){
cout<<"Please input 'M' if you are a male and 'F' if you are a female: *;
cin>>sex;
if(sex=="F"){
female=female+1;
}
else if(sex=="M"){
male=male+1;

\
]

else {
cout<<"Please enter either of the two options only."<<endl<<end|;
break;

1
i

total=male+female;
cout<<"Number of attended females is: "<<female<<end|;
cout<<"Number of attended males is: "<<male<<endl;
cout<<"Number of total followers is: "<<total<<end|;
if(total==200){

cout<<"sorry the pitch is full";

|
!

else if(total<200){
remslots=200-total;

cout<<"Number of remaining slots is: "<<remslots;

\
i

cout<<endl<<endl<<end;

return 0;

Extract 11.1: A sample of correct response to question 1 of paper 2
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Extract 11.1 shows that the candidates managed to use C++ program to
prompt a user to enter the number of students, student’s names, scores for
the seven subjects and to compute total and average performance for each
student in part (a). The candidate also managed to write the C++ program
that reads gender, counts, displays the number of the attended females,
males, total followers and the remaining slots and prints the message
“sorry the pitch is full” when the count reaches maximum entries in part

(b).

Further analysis showed that the candidates (44.97%) who scored average
marks managed to write the required C++ statements to prompt users to
enter the number of students, students’ name and scores of seven subjects
but failed to use loop to iterate the student names in part (a). This led the
candidates to lose some marks. In part (b), the candidates wrote correct
C++ statements that computed the total followers, the remaining slots and
print the message “sorry the pitch is full” but failed to write C++
statements that reads gender and display the number of attending females
and males as required in the question. Some of the candidates failed to
declare the variables required in the program. Instead, they used
undeclared variables. Others could not set the correct condition in the loop
which made the program produce invalid output. Moreover, some
candidates wrote the program that prompted the user to enter the number of
males and number of females instead of entering the gender type. This
implies that the candidate did not understand the question. It was noted that
some candidates constructed a program which adds the fixed entered
numbers by the user instead of using a loop to count the number of males
and females in the pitch.

Statistics show that 41.95 per cent of candidates scored low marks from (0-
8.5). The candidates were able to write header files, C++ statements for
prompting user to enter number of students, name of the student, scores of
seven subjects and return statement but failed to give correct declaration of
some variables in part (a). Some of the candidates wrote incorrect iteration
structure, formula to compute total and average performance for each
candidate. This shows that the candidates had insufficient knowledge on
the iteration structure and data types concepts in C++ program. In part (b),
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some candidates wrote correctly the header files and return statement but
failed to initialize counter variable to 0. Moreover, some candidates
applied number to declare gender. They applied number 1 for the female
and number 2 for the male instead of defining character data type. Others
used wrong applications to type the C++ statements. For example, one
candidate used notepad (text editor) instead of the C++ compiler. This
shows that the candidate lacked the knowledge of compiler programs
which execute, compile and run a program. Furthermore, some candidates
typed a C++ program which is contrary to the question. For example, one
candidate typed a C++ program to find the inverse of the string “sorry the
pitch is full” which then reversed to “lluf si hctip eht yrros”. This shows
that the candidates did not understand the question. Extract 11.2 shows a
sample of an incorrect response from one of the candidates.

1 #include<iostream>

2 using namespace std;

3 int main()

4 B {

5 float i[7],average,total=0;

6 cout<<"first subject:”;

7 cin»>i[8];

8 cout<<"second subject:";

9 cim»»i[1];

18 cout<<"third subject:";

11 cin»»i[2];

12 cout<<"fourth subject:";

13 cin»»i[3];

14 cout<<"fifth subject:";

15 cin»>i[4];

16 cout<<"sixth subject:";

17 cin»»i[5];

13 cout<<"seventh subject:";

19 cin»»i[6];

28 for(int i=1;i<=7;i++);

21 total=i[@]+i[1]+i[2]+i[3]+i[4]+i[5]+i[B];
22 cout<<"toatl of subject is= "<<total<<endl;
23 average=total/7;

24 cout<<"Average marks is= "<<average<<endl;
25 return ©;

26
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1 #include<iostream:>

2 using namespace std;

3 int main()

4 5 {

5 int a,b,c,males,females;

B cout<<"press 1 to read male"<<endl;

7 cin>»>males;

8 cout<<"press 2 to read female"<<endl;
9 cin»>females;

1@ cout<<"enter no of female"<<endl;

11 cin»>»aj

12 cout<<"enter no of males"<<endl;

13 cin»>bj

14 c=a+b;

15 cout<<"total number attended on the stadium"<<endl;
16 cout<<"sorry the pitch is full"<<endl;
17 return @;

2 to read female

~ no of female

=r no of males

tadium

Extract 11.2: A sample of an incorrect response to question 1 in paper 2

In Extract 11.2 the candidate failed to use loop in C++ program to display
names of students and score of seven students instead of entering scores of
seven subjects manually in part (a). In part (b), the candidate failed to write
C++ program to display the number of females, males, the remaining slots
and total followers. The candidate also declared gender as Integer instead
of char data type.

2.2.2 Question 2: Website Development

This was an optional question, which carried a total of 25 marks. The
question was in two parts (a) and (b). Candidates were required to use the
concept html codes and JavaScript function to complete the task. The
question given to the candidate was as follows:

(@) The director at Open Mind nursery school wants to develop the system
that will assist teachers to demonstrate the concept of vowels present
in different names. The teachers also had challenges in counting the
number of vowels in the names presented. You have been asked to
develop a JavaScript function that will prompt students to enter the
name in small letters and count the number of vowels present when the
user clicks the button OK. Use the message box given in the following
Figure to accomplish the task.
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(b) The Wakwetu SACCOS offers different types of loans to its members
with annual interest rate of 12% per year. A member may request the
loan with desired amount to be repaid within the period requested. The
SACCOS management is in need of a program to manage the loan
processing;

(i) Design an interface using HTML which will enable the SACCOS
treasury to enter the loan amount, interest rate and repayment
period in years.

(if) Automate the interface with JavaScript such that, both the treasury
and a member would get the loan repayment schedule upon when
they click on the button “Loan Statement” as indicated in the
following Figure.

Wakwetu SACCOS

Calculates loan repayment period

Loan Am::-unt:| |

Period(vears)| |

Interest Rate(%0)| |

| Loan statement
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A total of 275 (92.3%) candidates attempted this question, out of whom
216 (78.55%) scored 0 to 8.5 marks, 47 (17.09%) scored 9 to 14.5 marks
and 12 (4.36%) scored 15 to 25 marks out of 25 marks allocated. The
general performance of candidates on this question was weak as 78.09 per
cent of the candidates scored below 9 marks. Figure 12 represents the
candidate’s performance on this question.

436%

Scores
m(-8.50

9-14.50
= 15.00-25.00

Figure 12: The Candidates' Performance on Question 2 of Paper 2

The analysis shows that 78.55 per cent who scored low marks wrote
HTML open and close tags but failed to include any elements. Other
candidates wrote HTML tags with an incorrect syntax. Most of the
candidates did not write JavaScript codes and others were not able to save
the document as an HTML file. Moreover, most of the candidates managed
to open the JavaScript tag but failed to close the tag in part (a). In part (b),
most of the candidates managed to design the interface form Wakwetu
SACCOS but failed to activate the form to follow the instructions given.
This shows that the candidates lacked knowledge of JavaScript Language
in both parts (a) and (b). Extract 12.1 shows a sample of an incorrect
response from one of the candidates.
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1| <html>

2| <head*Write your name in small latters</head>
3| <p>

4| <title>

5| <bogy bgcolor="silver">

6| <form>

7 <write your name in small letters>

5| <br>

9 | </body>

10| </html>

Write your name in small latters

1 <doctype>html
2 <head>
3 <Title>
4 <html>
5 <head><hl>Wakwetu Saccos<hi>
</head>
7 <title><h2>calculate loan repayment period<h2>
g </title>
9 <body><size="10"width="10" >
0 <=inputy type=text name"loan Amaunt”=checkbox>
i1 dinputy type=text name'period(years)"=checkbox>
> dinputy type=text name"interest rate(%)'"=checkbox>
» inputy type=text name""=checkboxplacehoder>
4 </body>
5 </html>

him <=mputy type=fext name"loan Amaunt"=checkbox> tputy type=text name"pertod(ears)"=checkbox> inputy type="ext name"nferest
rate%)"=checkbos> nputy type=text name""=checkbosplacchoder>

Wakwetu SACCOS

Calculates loan repayvyment period
Loan Amount: 1200
Period(yvears): 1
Interest Rate(2o): 10
\ Loan statement

T.oan repayviment schedule:

Monthly pavment will be: 105.5

Pavment in total will be: 1265.99

Extract 12.1 A sample of an incorrect response to question 2 of paper 2
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In Extract 12.1, the candidate managed to type only the codes to initiate
HTML page but failed to design a message box for entering a hame and
counting the number of vowels in the present name in part (a). The
candidate also, managed only to initiate HTML page but failed to write the
codes with the correct syntax and design a program to manage loan
processing in part (b).

Moreover, 17.09 per cent of the candidates who scored average marks
were able to create a prompt box using JavaScript in part (a). However,
some candidates failed to create the message box using JavaScript. For
example, one of the candidates wrote; HTML table tags to create the
message box as;

<table border="1" width="500" height="200">

<tr>

<td>

<p>Write Your Name in Small Letters</p>

This shows that the candidate had knowledge on tables but lacked the
concept of prompt box. Moreover, some of the candidates failed to write
the correct functions and conditions to count the number of vowels of the
entered names. In part (b), the candidates managed to design an interface
using HTML tags, open tag for JavaScript and to declare variables. Also,
they failed to relate the required formula for simple interest. Moreover,
some candidates failed to change the declared variables into integers and
create the button by involving relevant functions. This shows that the
candidate had inadequate knowledge of JavaScript codes. A few candidates
used cascading style sheet (CSS) instead of the JavaScript language, which
indicates that the candidate did not understand the question.

On the other hand, some of the candidates (4.36 %) who scored high marks
managed to design a web page containing a message box using HTML and
JavaScript codes which count and display the number of vowels of the
entered name in part (a). However, some of the candidates failed to put a
condition to restrict the counting of vowels in capital and small letters. For
example, one candidate typed “var vowel list = 'aeiouAEIOU";”. The
candidate failed to exclude capital letters in counting vowels. In part (b),
the candidates managed to design the interface which enabled them to
receive user inputs such as loan amount (P), interest rate(R) and time in
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years (T) and to create functions and conditions which enabled a user to
view the loan repayment schedule by clicking on the Loan statement
button using HTML and JavaScript codes. They also wrote the formula to
calculate interest but they failed to write the formula for calculating
monthly amount for each month. For example, some of the candidates
wrote; “loanrepayment = amount (rate (1+rate) ~n) /((1+rate)™n -1 );” as
the formula for calculating the monthly amount. This shows that the
candidates did not understand the question, which made them lose some
marks. Extract 12.2 shows a sample of a correct response from one of the
candidates in this question.

<html>
<head>
<titlerOpen Mind nursery school</titlex
< /hesd:>
<body >
<script type="text/javascript":>

FfThese are the wowels to be counted on the input.
const womels = ["a™, "e", Ti", "a", "u"]

Ffunction countWowel(str) {

war count = 2;

FA#This loop pases throwugh each character to see if it's a wowel.
for {let letter of str.tolowerCase(})}

if (wowels.includes(lettsr))
{

count++;

b
¥

return count
¥
S iTaking input from the student.
const name = prompt{' krite Your Mamse in Smzall Letters "};
const result = countVowel(names);
document .write(result + ™ wowsls " + " are inm your mames. T3
</Sscript>
</body>
</htmlx

This page says

W ite Your Mame in Small Letters

amthory

2 vowels are 1n vour name.
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<html>
<head><title>Wakwetu SACCOS</title></head>
<center>
<fieldset style="margin: 25@px;" >

g <form name

<hl>Wakwetu SACCOS</hl>
<h2z>Calculates loan repayment period</h2>

Loan Amount:<input type="text"” name="principal™ id="1" onchange="loan();"><br><br>
Period(years):<input type="text"” name="years"” id="p" onchange="loan();"><br><br>
Interest Rate(X):<input type="text" name="interest" id="i" onchange="loan();"><br><br>

<input type="button” value="Loan statement” onclick="1oan();">

<br><br>
<b><u>Loan repayment schedule:</u></b><br><br>

21 Monthly payment will be:<input type="text" name="payment"><br><br:>
Payment in total will be:<input type="text” name="total" >

</form>
</fieldset>
</center>

<script language="JavaScript”>

20 function loan() {
31 var principal = document.wakwetu.principal.value;
var interest = document.wakwetu.interest.value / 1@ / 12;

var payments = document.wakwetu.years.value * 12;

var calc = Math.pow(l + interest, payments);
var monthes = (principal®calc*interest)/{calc-1);

if (!isNaN(monthes) &&
(monthes != Number.POSITIVE_INFINITY) &&
(monthes != Number.NEGATIVE_INFINITY)) {

document.wakwetu.payment.value = round(monthes);
document.wakwetu.total.value = round(monthes * payments);

¥
else {
document.wakwetu.payment.value = "";
51 document.wakwetu.total.value =
T

function round(calc) {
return Math.round(calc*1e@)/10@;

</script>
</body>
</html>

Wakwetu SACCOS

Calculates loan repavment period

Loan Amout: 100000 |

Perind(years) :| 2 |

Interest Rate(%) :| 12 |

oan statement

Extract 12.2: A sample of correct response to question 2 of paper 2
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In Extract 12.2 the candidate managed to use HTML and JavaScript codes
to design a prompt box (message box) for entering a name and counting
the number of vowels present in the name in part (a). In part (b), the
candidate managed to integrate HTML and the JavaScript codes to design
program to manage the loan processing.

2.2.3 Question 3: Visual Programming

This was an optional question, which carried a total of 25 marks. The
question intended to measure the ability of the candidates on how to design
the interface and link that interface with the database using Visual Basic
Programming and Microsoft Access as database respectively. The question
given to the candidate was as follows:

Mwambe High School is facing the problem of tracking the movement of
books in its Library. The library contains 250,000 of reference books with
a large number of borrowers. The librarian manages the registration of new
books, borrowed books and returned books manually which leads to
redundancies of the data and even inconsistency of the recorded
information. The analyst came up with many system interfaces among
which are presented in Figures 3, 4 and 5. The school director intends to
design a computerized library management system in order to improve
service delivery in the library. Using a Visual Basic Program;

@ Create interfaces shown in Figure 3.

B4 Library system = | S| )

MWANMBE HIGH SCHOOL

WA CYreen Sok T GO e 1FSA

Borrow books r—
Add books -
Find books —

‘ Open |

Figure 3: Home page
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(b)

(©)

Activate the button “Open” together with checkbox “Borrow
books” in Figure 3 so that when the librarian clicks the “Open”
button the new form “Borrow Book™ given in Figure 4 will open.

-

[ Borrow books = | (B i
Student Mumber 1020
12
Book Nurnber
Publisher Mame langharm
. 2008 -
Year Published
Title HTML
Send ‘ Clear Exit ‘
Student Mumber Book Mumber Publisher Mame ‘rear Published Title
b |1020 12 langharn 2008 HTHML
1130 ABTE Corialis group 2000 Yisual Basic 6
2300 PGAE Firewall media 2009 Infarmation zystem

W[4

oo

b

Figure 4: Borrow Book Form

Reactivate the button “Open” by activating the checkbox “Add
books” in Figure 3 so that when the librarian clicks on “Open”
button the new form “Add Books” given in Figure 5 will open.



(d)

(€)
(f)

(9)

[ Add Books AR X

Book Number |12

Title Y

Fublisher Name  |langhom

Year Published |2008

AddBooks Clear ‘
Baook Murber Title Publisher Mame “ear Published
B [Hr12 HTHL longharn 2006
ABYE Visual Basic B Corializ group 2000
PGRE |nfarmation system Firewall media 2009

ikl D [w]

Figure 5: Add Book Form

Reactivate the button “Open” by activating the checkbox “Find
books” in Figure 3 so that the message “Enter the name of the book
you are looking for” will appear in the message box when the
Librarian clicks the “Open” button.

Activate the combo box in Figure 4 to display years in numbers.

Create a database named LibraryDB using Ms-access. Add two

tables “BorrowBooks” as displayed in Figure 4 and “AddBooks” as

displayed in Figure 5.

Activate the buttons in Figure 4 so that a user should;

(i)  Click the button “Exit” to exit the form.

(i)  Click the button “Send” to send data from the form to the
database and

(iii)  Click the button “Clear” to reset the form data.
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This question was attempted by few candidates where 23 (7.7%) of the
candidates were able to attempt the question correctly. Among those who
performed this question 8 (34.78%) scored 0 to 8.5 marks, 3 (13.04%)
scored from 9 to 14.5 marks and 12 (52.17%) scored 15 to 25 marks out of
the 25 marks allocated. The overall performance on the question was good
as 65.22 per cent scored above 14.5 marks. Figure 13 illustrates the
candidates' performance on this question.

Scores
=(-8.50

9-14.50
= 15.00-25.00

13.04% /

Figure 13: The Candidates’ Performance on Question 3 of Paper 2

The analysis shows that 52.17 per cent of the candidates who scored higher
marks (15-25) managed to design correctly all forms, activate all buttons in
the form using visual basic codes and link all forms to the database created.
These candidates were able to add data grid view in the form to display
information from the database but failed to populate the combo box for
displaying years and created the message box. Moreover, they failed to
write the correct code for adding data to database. For example, one
candidate  wrote  Adodc.Recordset.Update  instead of  writing
Adodc.Recordset. AddNew. Hence the data was not added to the database.
Instead, it was updated. This made them lose some marks. Extract 13.1
shows a sample of the correct response to question 3 of paper 2.
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B3 Library system — O *

MWAMBE HIGH 5CHOOL

£k check fox fo goan e lask

Borrow hooks

E
Add books r
Find books a
Open
[~ Project] - Form1 (Code) E@
Command1 | |ciick -

Private Sub Commandl Click()

Dim & As String

If Checkl.Valus = 1 Then

Form2.Visible = True

ElzeIf Check2.Value = 1 Then

Form3.Visible = True

ElzeIf Check3.Value = 1 Then

a = MsgBox ("Enter the name of the book you are looking for™)
End If

End Sub

64




B3 Form2

Student Number 1020
Book Number

1000
Publisher Name

longhorn

-

Title HTML

Year Published

Send l Clear l Exit l
Student Numbe] Book Number| Publisher Name Year Publishe] Title
» (1020 1000 longhom 2008 HTML
1130 2000 Corialis group 2000 Visual Basic 6
2300 3000 Firewall media 2009 Infarmation systef
[«] | »
| LIkl » ]

IlGeneraI) j Ill)eclarations)

Frivate Sub Commandl Click()
Rdodcl.Recordset.AddNew
End Sub

Private Sub Command2 Click()
Textl.Text n

Text2, Text = ""

Text3.Text = ""

Text4.Text = ""

End Sub

Frivate Sub Command3_Click()
Unload Me
End Sub

Private Sub Form Load()
Combol.AddItem "2006"
Combol.AddItem "2000"
Combol.AddItem "2009"
End Sub

i ST —
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B Add Books - O X

Book Murmber Y12

’W
Title
Fublisher Name ’LongT

2008
Year Published
AddBooks Clear ‘

I~ Project! - Form3 (Code) = <
Command2 ~| |cliek |
Private Sub Commandl Click() .

Adodel .Recordset . AddNew

End Sub

Private Sub Command2 Click()
Textl.Text e

Text2.Text
Text3.Text
Text4.Text
End Sub

Extract 13.1: A sample of correct responses to question 3 of paper 2

In Extract 13.1 the candidate managed to design the required interface with
the correct Visual Basic codes for activating all buttons and combo box
that displayed the year populated.

Conversely, the candidates (13.04%) who scored average marks (9-14.5)
were able to create forms with the stated controls and manage to activate
some buttons by using visual basic codes in all parts of the question. These
candidates managed to create the database with tables having the required
field name and appropriate data type. Also, they were able to create data
grid view in the form of displaying information from the database.
However, the candidates failed to write visual basic codes to activate the
‘addbook’ and ‘send’ button to send data from the form to the database
created. This indicates that the candidates had insufficient knowledge on
how to connect Visual basic and database.
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In addition, 34.78 per cent of the candidates who scored low marks from 0
to 8.5 marks were able to design an interface with fewer Visual Basic
controls like text box, checkbox, combo box and command buttons using
visual basic elements but failed to activate most of the controls. The
candidates managed to write commands to exit the program, clear data on
the textbox and send data to the database, but failed to add the grid view
that displays data from the database. Some candidates managed to create
the database with tables but failed to include the required field name with
appropriate data type. Also, some of the candidates managed to design
interface by using html tags instead of Visual Basic and others managed to
create the required forms but they failed to rename those forms as
instructed. This implies that the candidates did not understand the question.
Extract 13.2 shows a sample of an incorrect answer from this question.

B3 Form2 - O X

Student name

Book Number

Publisher Name

‘Year Published

Tittle ‘

Send Clear Exit
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3.0

% Project! - Form2 (Code) =3 Eo8 =)
[Command1 L] |Click Ll
|

-
End Sub

Private Sub Commandl Click()

Private Sub Command3_Click()

FEd | f
Extract 13.2: A sample of incorrect responses to question 3 of paper 2

In Extract 13.2, the candidate managed to design the required interface
although, the candidate failed to add visual basic codes to activating
buttons like send, clear and exit. Also, the candidate failed to add comb
box to populate years and grid view to display information from the
database.

PERFORMANCE OF THE CANDIDATES PER TOPIC

The analysis done in relation to each topic shows that the candidates
performed well on one topic, average on four topics and weak on five
topics. The candidates performed well on the topics on Information System
(69.90%). The good performance was a result of correct interpretation of
the questions and the candidates' good practical skills. The candidates’
performance was average on the topics on IT and Environment (57.72%),
Website Development (44.12%), Visual Programming (41.34%) and C++
Programming (35.4%). This performance was due to inadequate
knowledge on the concepts taught under this topic. The candidates'
performance was weak on the question based on Data Communication and
Networking (31.63%), Data Representation (18.46%), Computer Security
and Privacy (16.11%), Problem Solving (6.36%) and Computer Basics
(4.7%). The weak performance on these topics is attributed to the
candidate's lack of practical skills on the topics. The Appendix shows the
performance of the candidates on each topic.
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4.0

4.1

4.2

CONCLUSION AND RECOMMENDATIONS

Conclusion

The analysis of candidates’ performance on Computer Science in ACSEE
2022 has shown that, out of the 10 topics examined, 1 topic had good
performance, 4 topics had average performance and 5 topics had weak
performance. Therefore, the overall performance on Computer Science in
2022 was weak. The analysis of the candidates’ responses indicated that,
the candidates had difficulties in answering questions from the topics on
Data Communication and Networking, Data Representation, Computer
Security and Privacy, Problem Solving and Computer Basics. The weak
performance on the five topics is attributed to the candidates’ insufficient
knowledge and skills. They also lacked skills about the tested concepts and
wrong interpretation of the given information.

Recommendations

In order to improve the candidates' performance on the future Computer

Science examination, the following are recommended:

(@) Teachers should guide the students to work on the section of
Boolean Algebra and Logic gates as that was among the weakly
performed topics.

(b) Teachers should put emphasis on various devices used to create
different types of networks since that demonstrated weak
performance.

(c) Teachers should provide students with various methods of storing
and transmitting data and information in computer communication
more securely.

(d) Teachers should put emphasis on guiding students to practice writing
pseudocodes and algorithms. In addition, students should practice to
use flowchart symbols to prepare flowcharts and write C++ codes
based on those flowcharts.

(e) It is further recommended that students should be given more
exercises and tests to improve their skills in creating database by
applying all the important features for both theoretical concepts and
practical skills in using the Ms access.
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APPENDIX
Analysis of Candidates’ Performance per Topic

Percentage of
Number | Candidates

SIN | Topic of who Scored | Remarks
Questions | 35% or
Above
2 IT Environment 1 57.72 Average
3 Website Development 2 44.12 Average
4 Visual Programming 2 41.34 Average
5 C++ Programming 2 35.4 Average
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