[bookmark: _GoBack]Teaching Notes - Programming Techniques

This section of the tool allows students to start applying the knowledge of problem solving that they have been developing.  Many of the features from the previous sections are included along with some additional features such as the ability to dry run each flow chart or piece of pseudo code.
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Each activity comprises three screens; a screen presenting the problem, a flowchart screen and a pseudo code screen.
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As the students work through the unit they will be required to complete more of the problem solving and charting and coding tasks.  Many activities will require the students to select effective test data and dry run the activities.  In some cases they will need to add text to a flow chart or rearrange the statements on the pseudo code page.




Calculating an average

The first problem has been set up for the students.  However you may wish to use the Problem Solving tool for the students to brainstorm the problem for themselves and produce their own method of solution.
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This problem presents the students with a completed flow chart and the facility to enter data to test the solution.
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Students can choose data and use the run button to generate an outcome.

The values of the variables are shown as the control runs through the program and the loop is executed.

Students should be encouraged to use several sets of data to ensure their understanding of the code being run.

In particular students should consider extreme data.  For example what happens if all students achieve 100 marks or all students fail to gain any marks at all?!








The pseudo code for the problem is presented as a series of pseudo code statements shown in a random order.
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Averages 2 - working to different number bases.

The second problem involves the calculation of average ages.  This provides an opportunity to practise working with a variety of number bases.  The steps for the solution of the problem are included on the problem scheme.  However, if you wish to reinforce your students’ number skills you may wish to use the Problem Solving tool to brainstorm the problem.


[image: ][image: ]
[image: ]



















Percentages 

The problem page contains relevant statements but needs to be re-arranged to produce a solution to the given problem.  The mechanisms are as usual with a reset button if the students struggle with the problem.
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[image: ]The flow chart has been constructed but the text has not been added to the symbols.  Students should drag and drop the correct text to each box.
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Students should dry run the program with sets of data designed to ensure that the solution is robust.
What would need to be altered for the solution to work for tests with totals other than 45 marks?


The pseudo code is incomplete and students need to drag and drop the correct text into place.
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Final Solution
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Maximum and Minimum Values

This activity involves finding the highest value in a set of numbers.  The techniques used here can be adapted to identify any particular piece of data in a set of items.
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This activity presents the students with the steps to solve the problem however you may wish to use the Problem Solving tool to allow students to develop their own approach to the problem.
[image: ]The activity allows students to complete the flow chart using drag and drop text.
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Students can also enter data.  The activity will generate output that will allow the students to follow the flow of control throughout the process.








Sorting

Programming Techniques continues with an introduction to the concept of sorting data into a given order.  Although we are only using one-dimensional arrays you may wish to introduce the concept of sorting records into order by key field.
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The activity has the normal features of a flow chart with drag and drop text to complete the diagram.  Students also need to add the Yes/No outcomes for decision boxes.  The students are also able to enter sets of data to investigate the efficiency of the solution.  Students should be encouraged to consider situations when data is in both the correct and reverse order to investigate the least and most number of passes needed to sort n items of data.

The pseudo code screen requires the students to re-arrange the lines of code to produce the solution.  As usual the screen can be reset and there is an auto complete function. 
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Searching

The searching activity is based on locating a name in an array of names.  You may wish to explain to the students that the concept can be used to locate any item of data in a data set.  Students should be encouraged to consider what happens when the search item is not present.
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When completing the flow chart students will also need to add the Yes/No outcomes for decision boxes.
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If students are comfortable with this concept you may wish them to consider a binary search in terms of, for example, the number of guesses need to find a chosen item from a data set of 1024!!
String Handling

This activity is designed to allow students to practise the use of the LEFT() and RIGHT() string handling commands to take a first name and surname to create a username.  The stated convention involves the use of the first five letters of the surname plus the first initial to create the user name.  This convention could be varied to include MID() commands to further strength the students understanding.
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As usual the flow chart has an auto complete function and students can dry run the program can work through the output.
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Extension Activity

The extension activity is based on the WJEC GCSE Sample Assessment Material that can be accessed at https://www.wjec.co.uk/uploads/publications/16366.pdf

The task asks students to create a system to solve the problem, including the ability to:
· Generate random numbers
· Check that a number has not be generated previously
· Store the numbers either permanently or as the program is run
· To sort the numbers
· To output the numbers

Students should use the three aspects of the problem-solving tool to investigate this problem and produce a flow chart and pseudo code that could be used by a competent programmer to code up a functioning solution.
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The WJEC Sample Assessment for GCSE Computer Science.
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A teacher wants to calculate the average mark scored by his class in a recent
maths test.

To find the average for a set of numbers

= Ask the teacher how many children are in his class
= Ask the teacher for a list of the children’s marks
=Add up the marks

=Divide the total of the marks by the number of children in the class

=Tell the teacher the average mark
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Stort Terminator

problem | flowchart | psoudocode
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Mark as infeger

Average as real

Total = Total + Mark.

Input ‘Number of Children, Children

Total asinteger

Input“Mark forchild “+ i +"please”, Mark

Output “The average markis ”, Average:

Fori=1to Children

Average =

Children as infeger

Nexti

Ruto complte

problem | flowchart | psoudocode
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Number of children
must be fewer than 5)
4
Enfer numbers separaed by a comma
Forexample123,4,5

[25,50,75,100
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Stort Terminator

problem | flowchart | psoudocode
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Number of Children s 4

‘mark for child 15525
Total = Total + Mark
otal=0+25

‘mark for child 215 50
Total = Total + Mark
otal = 25 + 50

‘mark for child 315 75
Total = Total + Mark
otal =75 475

‘mark for child 415 100
Total = Total + Mark
otal = 150 + 100

average
average

total/ children
280/4

The average markis 62
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Children as infeger

Mark as infeger

Average as real

Total asinteger

Input ‘Number of Children, Children

Fori=1to Children

Input“Mark forchild “+  +"please”, Mark

Total = Total + Mark.

Nexti

Average =

Output “The average markis ”, Average:

ko complate
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Mark as infeger

Average as real

Total = Total + Mark.

Input ‘Number of Children, Children

Total asinteger

Input“Mark forchild “+ i +"please”, Mark

Output “The average markis ”, Average:

Fori=1to Children

Average =

Children as infeger

Nexti

e
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problem | flowchart | psoudocode
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A teacher wants to calculate the average age of the children in her form.
To find the average of childrens ages

Ask the teacher how many children are in her class

Ask the teacher for a list of the childrens ages

Add up the ages

Divide the total of the ages by the number of children in the class
Convert the result of the calculation into years and months.

Tell the teacher the average mark
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Child § 5 2 ysars and 10 months old.

DecimalPart = Months/ 12
DecimalPart = 10/12
DecimalPart = 033

Age = Years + DecimalPart
Age =2+083
ge =283

Total = Total + Age
Total = 31.32 + 283
Total = 3415

Average = Total/Children
Average = 34.15 /5
Average = 683

Remainder = Ave - nfghv)

Remainder = 683- 6
Remainder = 033

AverageMonths = (Rematnder * 12)
Averagebonths = (083°12)

AverageMonths = 10

The average age of the childrenis 6
years and 10 months
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Children take four tests each term. Each of tests is marked out of 45 marks. Their

teacher wants to be able to change their marks into percentages and then find their
total score.

To convert four numbers into percentages and display the total of the four
percentages.
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StrtTerminator

“Bato complete.
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Enterthe four marks for the st sudent,
separced by acomma
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Total

Fori

al] =

Total =

Next i

Output “Total is”, Total

end

aas00 Tota + al o 04
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Seti=0

Total =0

Fori=1to4

afil = afil/45*100

Total = Total + afi]

Next i

Output “Total is”, Total

end
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To find the highest card in a given number of playing cards
(using an armray to hold the data)

1. Shuffle the cards and deal them out in random order

2. Take the first card and compare it with the second card
3. Keep the highest card

4. Compare the next card with the stored card

5. Keep the highest card

6. Cary out steps 4 and 5 until there are no more cards

7. Put the stored card on the table for all to see
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SertTamincor

¥

Dossi=n? Lorgest = ail

i=ia1 i=0

sail> Largestt Disploy Lorgest
Lorgest = ai)

flowchart | pseudocode}
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Does
No

7 | Doess = 7

I ag) >Largest? 152 > 77

No

4116

Does 1.
No

o7 [ Does 6

7

ks ag) >Largest? 151 > 77

No

141 ]1=7

Does
Yos
The largest number is 7

o7 | Does
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To sort a set of numbers into ascending order
(using an armray to hold the data)

Make a list of the numbers in the set
Count the numbers to see how many items there are in the set

Compare the first number with the second number and if the second number is
smaller that the first swap them over in the list

Compare the second number with the third number and swap if necessary.
Carry on comparing and swapping if necessary until you get to the end of the list.

Start at the beginning of the list again and camry out steps 3, 4 and 5 until the list is
in order.

Write out the list in order
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Alnlas infeger

i asinteger; as infeger; soted as Boolean

Fori=0fon—1)

Sored = True:

Forj=1ton

faj—1> afthen

swop

Sorted = False:

Next|

IfSorted =Truethen

i=n—1

Nexti

end
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To search for a given item in a set of items — a pupil’s name
(using an armray to hold the data)

Make a list of the pupils’ names in the set.
Count the pupils’ names to see how many items there are in the set

Compare the first pupil name with the search name and if the names matches end
the search.

If the names don't match compare the second name with the search name and so
on until all the names have been compared.

If the name has been found output the name

If the name has not been found output a message to tell the user that the name is
not in the set of items.
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SertTamincor

flag =0

EndTarminaor

Input Searchname Isnamell = seccrchname?

Dossi=n?

flag=0

“

Isflog =
i=n-1

Name s NOT Found
NamefFound
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To create usernames for a network that contain the first five letters of the surname
and the first letter of the first name of a pupil.

(using an armray to hold the data)

Make a list of the pupils’ names in the class.

Count the pupils’ names to see how many items there are in the class

Write the pupils’ name in the format "Surname Initial” so that James Stokes would
be "Stokes J".

Take the first five letters from James’ name and the initial and join them together to
‘make "Stokej”

Canry out step 4 for each pupil

Create a list of usernames for the teacher
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si=n?
ol = pupiiname.
flag=0
j=jet
lsk=n?
sj=n?

ol = Lot 51+ Righto1)

pintakl

[Edwards R, Gillies J

()
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Print (k) | Print a{'0') | Print
EdwarR
Bk=m|ls

?

Printa(k) | Printal'1°) | Print GILI
Yos

End
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Problem:

Steps to solve the problem:





image29.tiff
‘Numbor game application

‘Ateachor at your school has askod you 1o wrto an appicaton t updato a urmber
‘gamo, simiar 1o bingo, which she usos [0 support leaming n mathormalcs lossons.

The teachor has a bag contairing countors numbered fom 110 90. Sho draws the
ountorsrandormly and asks 1o pupls questons inked 10 the numibor which appoars.
o the countor. For exampl, i number 63 s drawn, the queston might bo “What
umbor do you ge f you mulipy 7 by 97°

Each oupi has a card ith 2 diferent selection of 20 numbers aranged i a g,
Pupls irc the numbers on tho cards n esponse o the quostons askod by the
teacher. The winteris the frst pupi 1o ccie all tho numbers on the card

The teachor kueps a racord o th answors by placing e countors sho has drawn
from the bag on a sheat of squarod paper, 5 that she can chock detals when a pusi
Garms o have won.

l2lsels][e]r[a]o] 0
1219|158 |7 |00 2
22|25 |2 |25 2|27 |2 |20 %
3152 3 |3 |9 m %
41|42 | 43 |as |45 | 40|47 |40 |9 50
515259 |54 |55 56|57 |50 |50 e
6|62 63 |64 |65 80|67 |60 60 70
712|757 || e
o182 63 |0e |85 86| o7 |80 |89 w0

Your task s to wra an application 0 generate random numbers and 0 kuop a record
of those numbers. Your appication wil eplace the bag of numbered counters: the
Focord of ganerated nmbers wil anabia he eacher 1o GhecK 1 winhng car

Produce a report fully documenting yoursoluton to automating i process. Crodt wil
be given for the qually of your soon. Your raport should be aboul 2,000 words.
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Averages

Averages continued
Percentages
Maximum/Minimum
Sorting

Searching

String handling

Extension activity





