Sample 8: Criterion C

AN

Criterion C: Development
CSFK is Java based program for teacher (client Ms xx) and students; teacher creates
activities/tasks with answers; program saves them automatically in .txt file as one record;
program creates tasks/test for students; checks answers and gives results for each task; in case

of error gives chance to correct it;

CSFK file should be located in folder where ActivityA.txt and

ActivityB.txt will be created. Teacher can print created activities any time.

SN e
E}ﬁ Source Packages
= sk

-~ [& CSFK.java
@ Easwhpp.java
- [ Picl.jpg
E] Pic3.png
Students.java
Teachers,java
shckivibyd java
sactivitvE.java
sAckivibw java

0 6 6 ) )

tackivibya,java
~[&] tactivieyB.java
#-I[@ Libraries

Program’s structure

Main window:

Computer Science for Kids

Computer Science for Elementary School Students

For Teachers For Students

i

Copyright @

“For Teachers” is option for client to create Activity A or Activity B (Activity C-generated

by program); “For Students”- option for student to solve tasks.
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Sample 8: Criterion C

I used EasyApp.java class to create different Java AWT elements: Labels, TextFields,

Buttons, Lists for interface; Imagelcon and JLabel components to put pictures in window.

Label Title = addhabel ["Computer Science for Elementary School Students™, 80, 80, 500, 50, this);
Button Teachers = addButton(”"For Teacherz=", 100, 170, 130, 60, this);

Button Ztudents = addButton("For Ztudents", 3530, 170, 130, 60, this);

Button Exit = addButton("Exit"”, 100, 300, 130, &0, thi=s);

Label CopyRight = addhabel ("Copyright © Thilisi 20137, 100, 370, Z00, 50, this);

ImageIcon Iconl = new Imagelcon(getClass().getResource("Picl.jpg”h);

JLebel Ficl = adddihLabel(Iconl, 330, Ze0, 111, 115, this);

public CSFE() {
setTitle ("Computer Science for Eids"™);
Title.setForeground(Color. blus) ;
Title.setFont (new Font("Ari=al™, 0O, 2007 ;
Teachers.setFont (new Font ("Ari=sl1"™, 0, 15));
Students.setFont (new Font ("Ari=sl"™, 0, 15));
Exit.setFont (new Font ("ari=l", 0, 131);
zetBounds (50, 20, 600, 430;;
Teachers.setBackground (Color . C¥AN ;
Students.setBackground (Color. crangs) ;
Exift.setBackground (Color.GRAY ;

All classes extend EasyApp (Mulkey, 2004-2007)";

Teacher’s Section

Student’s Section

Teacher's Section Student's Section

| -

> Play,

Activity & Teacher should type numeric sequence, [8aving one or two
hoxes emply. Then type same sequence with answers Activity A

Activity B: Teacher should fill in all empty squares and put guestion
markwehere s neccessany.
Then teacher should hit enter and then write numbers instead of questior

N

Activity G- Numbers for converting will be chosen randamly by computer a

and will e checked automatically.

3‘ ‘Learn
W, and
‘Grow.,
11L[Tgemgr Ext

I created activity description for teacher.

Teacher’s and student’s section window after clicking buttons in main window.

lMquey, D. (2004-2007). Free and Easy Java. Retrieved xx, from http://ibcomp.fis.edu/easylava/
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Sample 8: Criterion C

Activity A — Teacher’s Section — tActivityA.java

Activity A - Numeric Sequence

Type Sequence:

Type Correct Answers:

created with title in it.

public tActivityh() |
setTitle ("Activity A"} ;
Title.zetForeground (Color.blue) ;
Title.setFont (new Font("2rial™, 0O, Z01);
zetBounds= (50, 50, 1000, 470);

try |

if [bActivityA,length() == 0) {

1
} catch (IOException e} |

e.getMessage () ;

Two sequences are typed in textfields:

* Type Sequence-3,6,9,12,7,18,7,24

= Type Correct Answers-3,6,9,12,15,18,21,24

B2 Aty 2 FErE

tActivityA() class constructor works with RandomAccessFile; if file doesn’t exist, it will be

RandomiecessFile tActivityd = new RandowmbccessFile ("Activityd.t=t™, "rw™):

tActivityA.writeBytes ("List of current sequences:yn");

f4 If Pile is empty Java will write List Title on the first line

AN

List of Current Activities: Refreshl

Edit Delete | Close Exi

it
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Sample 8: Criterion C

After pressing button “OK?”, first 8 boxes are gathered under one String problem (using

method addActivity()). Text written in second 8 boxes-under one String answer.

String problewm = prl + " " + prd + " " + pr3 + " " + prd + " " 4+ pri +
L. + prE + rr rr + pr"I,' + L3 rr + pra;
String answer = anl + " " 4+ and + 7 " + and + " " + and + 7 7 + and +
LU + anE + L L + an"lI‘ -+ L rr + ana + L H;
Where
String prl = Tl.getText();

String anl Cl.getText () ;

In case of empty box, message warns teacher to fill blanks.

if (prl.equals("") || prd.equals ("7} || pr3.equals(""} || prd.equals/("™)
[l pri.equals(""y || pre.equals("") || pr7.equals(”"") || pr8.equals(”")
[l anl.equals("") || ani.equals("") || and.equals("") || and.equals("")
[l and.equals("") || an6.equals("") || an7.equals("") || and.equalsi""}] {

outputString | "Error,\n” + "Please, fill all fields!™);

Problem-answer will be added in file ActivityA.txt on one line;

thActivityi.seek (thetivicyh, length() ) ;
thActivityA.writeBytes (problem + " - " + answer + "\n"):
Clean():

thctivitvh.close () ;

Method addActivity, using method Clean() makes boxes blank. Button Refresh displayes

current activities in list. All previously written activities are removed by method

List.removeAll().
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Sample 8: Criterion C

AN

public woid Refreshi)

List.remowvealll() ;

{

createdrrayl) ;

boolean flag = true;
Lizt.add("Proklem List:
List.add("™";

"

Method createArray creates array of problems and answers by reading from File; each line is

divided in 8+8 elements and saved in array ListA[30][16].

r

static String[][]

Listd = mew String[30][16]

static int k;

public static vold createdArrav() {

try {

RandomBccessFile tActivityA = new RandomBccessFile ("ActivityA.txt"™, "zw"}):
15a Jtring problem = tlActivityhA.readLine():
157 if (problem '= null) {
158 for {(int i = 0; i < 1&; i++) {
159 if (i !'= 8) |
1&0 ¥2 = problem.indexOf ("™ ", =x1):
161 } oelse {
162 *1 = =1 + 2;
163 2 = problem.index0f (" ", =x1):
1la4 }
1a5
1&8a nurmber = problem.substringi(=xl, =2);
167 ListA[k] [i] = number:
168 *x1 = x2 + 1;
159 }

To display all already created activities in list method Refresh() writes first 7 numbers with

1333

space; after 8™ number it makes “-* to distinguish problems from answers.

190 if (ListA[i][4] !'= null) {

151 it (3 =7 i

192 line = line + ListA[i][3] + " "
193 }oelse |

194 line = line + ListA[i][4] + " - "

After pressing button Edit, method EditB() displays selected and deletes item in list.
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AN
Edit=Deletet+Add;

BX

Activity A - Numeric Sequence List of Currert Activities: Refresh

Type Sequence: Problern List:

Type Correct Answers

Edit Delete Close Ezit

In List, tasks/activities are numbered to “guess” index of row in array;

public woid EditBi() |
String line = List.get3electedItem();
int x = line.indexQf("|™);
int index = Integer.parselzt(line.substring(0, = - 1)) - 1;
Tl.setText (fDistd[index] [O]) ;
TZ .getText (Cistd[index] [1]);

After editing, teacher presses button OK; it does same as in adding activity at the begging.

Button Delete, deletes activity from array and fills last raw with null.
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woid Delete() |
String wordDel = List.getSelectedItem();

int % = wordbel.indexOf | I

int index = Integer.pzrselant(wordbel.substring(d, = - 1)) - 1:
int wordlength = wordDel.length();
for (int i = index; i < & - 1; i++) {

for (int § = 0; j < 16; j++1 |
ListA[i][3] = Laistali + 1]1[3];

for (int j = 0; 3 < 16; j++) |
Listdlk - 1]1[3] = null;

Useless records are cut from array.

try {
r?RandDmAccessFilE tactivityA = new RandomAccessFile | . '
long length = tActiwvitydA.lengthi);
length = length - wordlength;
thctivityA.readhine () ;
for (int p = 0; p < &k - 1; p++r |
String line = H

for (int 3 = 0; 3 < 16; j++) |
if (3 = o

line = line + ListaA[p][]j] + ;
} elae |
line = line + Li=tA[pl[j] + ;
1
1
tActivityA.writeBytes [line + I

'
tActivityA.setLength (length + 2);
tActivityA.writeBytes | I
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AN
Content of ActivityA.txt:

\iﬂ e @ [Q L] g @') " Activityh - Microsoft Word
@ Home | Insert Page Layout References Mailings Review  View Developer
[E ;ETM Courter tiew “jos A *'*'l = "l':_‘-'”ig";?l AaBOCCDC AaBbC
Faste [Bl!lﬂ ﬂi-llﬂ,l!'lﬁa‘“ay - A - E ][Ev”Q-._v] MTHNarmal T Mo Spa

~ o Format Painter
Clipboard IF] Font ] Paragraph

4

12z 2 18 2 24 — 3 & 9 12 15 18 21 24
5 713 2 34 -1 2 3 5 &8 13 21 34
8 2 32 2 128 - 1 2 4 8 16 32 64 128

1
o
(SIS s S ]
e Ll LD
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Sample 8: Criterion C

Activity A — student’s section — sActivityA.java

Activity A - Numeric Sequence

Description of the Game: Think and fill all boxes.

Start Game |

Button Start Game, takes first record of activities from file ActivityA and displayes on
screen. If there are no activities, output message will ask student to either leave program or

chose another activity.

wvoid Createlrray() |
tActivityA. creatadrrayr();
Lizstd = thctivityA.Listd;
k = tActivityA.k; // Nuwber of activities created by teacher in Teacher|'s Section A

void Start() { // The first method which beggins Student Section's functuality - Activity A
Createlrray(]);
if (k= 0y |
count = 1;
task = ListA[0][0] + ", " + Listd[0][1] + ", " + Lista[O][2] + ", " +
ListA[O][3] + ", ™ + Lais:tA[0][4] + ", " + Lista[0][3] + ",
+ ListA[O][6] + ", " + ListA[O][7];

taskifim = "Task N" + count;

dispose|);
new sActivityali);
b oelze |

outputString ("Ho activity!yn Please finish or start other activity!");

This class uses methods and variables from tActivityA.java class; tActivityA.createArray().

AN
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N

After filling empty boxes in, student presses Check - which reads numbers and compares
them with array’s elements with indexes 8-15. If they are all equal-Correct message is

displayed if not-Incorrect. If any box is left blank message reminds students to fill all boxes.

Activity A - Numeric Sequence

Description of the Game: Think and fill all boxes.

Start Game )
4| Correct! Click next...!

Task N1

2,4,6,7,10,7, 14,16

Check |
Closel Exit | Mext

if (cl.equals(fistd[count — 1][8]) && cid.equals(fistdA[count — 1][9])
£& ci.equals(Dista[count — 1][10]) &£& cd.equals(Distd[count — L][11])
£6 ch.equals (DaistA[count - 1][12]) && cb.equals(Listd[count — 1][13])
g6 oi.equals (DistA[ couwnt — 1][14]) && cB.equals(fistd[count — 1][15]0) |

Cl.getText("Correct! Click newxt...!");
CI.setForeground (Color.cREEN) ;

} elze |
CIL.getText ("Incorrect! Try agsin...!™);

ZI.setForeground (Color.RED) ;

After pressing button Next, program checks if label said Correct or Incorrect. If it was
Correct, new activity is displayed, if not message '"Please, try again!”. If no activities are

left Game is Over.
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void Wext ()

Ftring ci = CI.getText();

if (eci.equals("Correct! Click next...!"0) |

task = ListA[count][0] + ", " + ListA[count][1] + ", " + ListA[count][Z]
+ ", "+ DistdA[count][3] + ", " + Liztd[count][4] + ", T
+ LiztA[count][5] + 7, " + Liastd[count][6] + ", " + Li=ztdA[count][7]:
count = count + 1;
taskifum = "Task N" + count;
dispose();
if [count <= k) |
new sActivityiAl();
} elae {
oubput3tring ("Game Cver 'in Well Done!™);
'
} elae {
outputZtring ("Flesse, try again!’™);

Variable count counts tasks and compares with k (number of tasks created) to finish game.

Button Close closes window and button Exit ends program.

AN
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Sample 8: Criterion C

Activity B — Teacher’s Section — tActivityB.java

Activity B - Super Smart Squares

Reﬁesﬂ
List of current Activities:

Create Task | Create Answersl

Edit | Ddeml Cmsel Exit

After filling up boxes with numbers and “?” teacher presses button Create Task-which gets

text from every 25 boxes and creates arrayT (task array).

/4 warishles declaration

String[][] arrayT = new String[51[5]1; //for temporary tasks to create them

String[][] arrayh = new String[5][5]; /¢ for btemporary answers to create them

int order = 0; //till task is created; after creating the task, order=1;

/4 methods section
public woid CreateT() |
if f(order == 1) {

outputString ("Task iz alrady created; \nPlease, create answers!"™);

} else |
try |

RandomAccessPile tActivityB = new RandomdccessFile [("ictivityB.txg™, "rw™);

arrayT[0][0]
arrayT[0][1]
arrayT[0][Z]
arrayT[0][3]
arrayT[0][4]
arrayT[1][0]

131
132
333
134

T1.
TZ.
T3.
T4.
TS.
Th.

gqetText () ;
getText () ;
gqetText () ;
getText () ;
gqetText () ;
getText () ;

for {int i = 0; 1 < 5; i++) |
for (int 3 = 0: 3 < 5; J++) |
problem = probklem + arrayT[i]l[d] + " ":

N
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Sample 8: Criterion C

After creating array, problems are written in random access file ActivityB. If any box is left
empty warning message is displayed. After pressing button Create Task, already filled up

boxes are not getting empty (not to type 25 numbers over again).

Button Create Answers — creates answers with same principal as tasks were created.
Answers are written under corresponding tasks. If teacher presses Create Answers before

Create Tasks message will warn to create tasks firstly.

m

(Rl AaBbCcDc AaBbCcDe AaBb(Ci AaBbCc Aa]j AaBbCc. Aa

- T Marmal T shorena Heading 1 Heading 2 Title Subtitle Subt
(] Styles

L O S S I LI B (1 N IR & AL S PO B = I B © L B LR R

? 12 23?2 259727 216 22 ¢4 2 7 12 14 2 2 27 7
312 23 02 5 9 1l 7 8 1 ¢ 22 6 4 2 0 12 14 21 11 27 4

Problem:
Answers:

1
1

-] =]

Button Refresh-reads all activities from file and displays in list. If list is already displayed,

Refresh removes all activities and then read from file.

public void Refreshi() |
Lizt.removeAll () ;
count = 0;
Lizt.add(["Problem Lis=t: ");
List.add(""};

try |
RandomicoessFile tActivityE = new RandomdccessFile ("activibyE. b=k,
while (tActivityB.getFilePointer () '= tActivityB.length())

"rW":l :-

String problem = tActivityE.readLine();
String answer = tActivityB.readLine(]:
count++;

List.addcount + " | " + problem);

List.add (count + " | " + answer) ;

1
} catch [IOException =)

e.getMessage () ;
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Sample 8: Criterion C

List of current Activities:

Froblem List:

1|Problem: 17212239259 7?1622642912149% 2%
1]Angwers: 1 T312230259167 3162264201214 211

After pressing button Edit, firstly program determines wheatear selected item is problem or

answer.
314 if (item.substring(4, 11) .equals{"Problem")) {
315 index = 0O;
3158 } elae {
317 index = 1:
318 b

No matter which one teacher will select he/she still has to edit firstly problem and then

answer. Numbers are taken by indexes and put in corresponding box.

322 int index1 = 0:
323 int indexZ = pairrav[itenl] [index] .index0f(™ ") :
324 Tl.setText (paldrray[iteml] [index] .substring (0, index2)):

Same is with other 25 numbers (only number of T is changing).

For Edit and Delete paArray is created — data is taken from file:

static String[][] pedrray = new String[30][2];

static int countrPa = 0;
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gtatic wvoid createfzray()] |
couptpd = 0;

String linel = "7;
String linel = "7;
try |

RandomiccessFile tActivityE = new RandomwAcocessFile ["ActivityB.txt", "ew™);
tActivityE.seek(0) ;
while (tActiwvityB.length() !'= tActivityB.getFilePointer()) {

linel = tActivityE.readbine();

lined = tActivityB.readLinel();

padrray[countPd] [0] = linel.substring(9);

padrray[countPA] [1] = lineZ.substring(9);

countPa+t;

After pressing button Delete, if nothing is selected message will say, ""Select item!" If item

is selected, method createArray() creates array of activities. In Delete() every item is written

in list if it does not equal to selected item.

try {
RandomAcocessFile tActivityE = new RandomlcocessFile ("ActivityE.txt™,

"l‘_'W":l ;

thctivityB.setLength(0) ;
for (int i = 0; i <€ countPd; it+) |
if [('padrrap[i] [0].equals(item.substring(13)) &&
lpadrrap[i][1] .equals (item.substring (13)))
tActivityE.writeBytes ("Froblem: " + padrrap[i] [0] + "%Wn");
tActivityB.writeBytes ("Answers: " + padrrap[i][1] + "4yn");
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Activity B — Student’s Section

Activity B - Super Smart Squares I

Start |

Close |

Check Answer | Mext Task | Exit

After pressing button Start, Start() method operates and calls method taskDisplay().

taskDisplay() writes each number in corresponding box.

72 int indexl = 0O:
13 int indexZ = taskLine.indexOQf ("™ "):
74 Tl.setText (tasklLine.substring (0, indexZ)):

(Setting text is same for all 25 boxes).

With displaying tasks, program makes label of which number of task is displayed on screen.

Activity B - Super Smart Squares

|1 IT |? |12 |23

|? |2 |5 |9 |?

|? |? |1 |a |22

|5 |4 |2 |? |12

|14 |? |? |2? |?

Task M1 Check Answer | Mext Task |

AN
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After pressing button Check Answer, Check() gets all numbers in one string answer. To

check, program compares answer to numbers written in array. If every number coincides than

corresponding message is displayed.

public woid Check()] {
Ztring answerline = tActivityB. padrrap[count][1];

ANswWer

= Tl.getText()
T4, getText (]
T7.getText (]
T10.getText ()
T13.getText ()
Tlb.getText ()
T19., getText ()
TZZ . getText ()
h25.getText[h

+ "+ TZ.getText() + " " + T3.getText() + 7 " +
+ " "+ Th.getText() + " " + To.getTexti) + " " +
+ " "+ TH.getText() + " " + TO.getText() + " " +

+ " "+ Tll.getTexti) + " " + T1Z.getText() + " 7

+ " "+ Tld,getTexti() + 7 " + Tla.getText() + " 7

+ " "+ T17.getTexti(y + " " + TIB.qgetText(} + " "

+ "+ TEOD.getTexti() + " " + T2l.getText() + " ©

+ " "+ TE3.getText() + 7 " + Td4.getText() + 7 7

+ o on

r

if [answer.eguals (CActivityB. padrray[count] [1]))
Click next...!");

T
cT
} else
cT
CI

csetText [("Correct !
.getForeground (Color . GREEN ;

{

getText ["Incorrect!

.setForeground (Color.RED) ;

Try again...!"):

{

+ + F + +

After pressing button Next, program checks if label after button Check was Correct or

Incorrect. If it was Correct new activity is displayed, if not then message "Please, try

again!" is thrown. If no activities left in list - ""Game Over! Well Done!"

177
178
179
1s0
131
182
183
184
185
1a3a
187
1las
189
190
allr il
192
193
154

B

public wvoid Wemt () {

String ci
Cl.getText (") :

if |ci.equals{"Corr

= CI.getText().:

count++;

"+

\n Well Done!"™);:

if (count < tActivityB.countPA)
taskLine
taskDisplavy(taskLine) ;
tasklum.setText ("Task 1

} else {
outputString |"Game Cn

}

} else {
outputS5tring("Please, try

@ Computer science TSM
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Sample 8: Criterion C

Activity C

Activity C is generated and checked by the program.

Converting numbers from decimal to binary system

Start |

64 32

16 8 4 2 1

Check | MNext

After pressing button Start, number from 0 to 99 are randomly chosen and displayed on

screen.

89 volid Start() {

a0 int number = (int) (Math.random() * 100):
91 Humber.setText (Integer. toString (number) ) ;
92 }

As the maximum number to represent is 99 (client’s request) the maximum power of 2 is

2°=64;

After pressing any button with power of 2, corresponding label changes either with 1 or 0

(accordingly to how many times you press it). In case of mistake student is able to change

his/her decision.

N
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104
105
106
107
105
109
110
111 =

woid B1() |
String bl = Ll.getText();

if (kl.equals("07"))
Ll.setText("1");
1 else |

Ll.setText("0");

There are 7 buttons with the same code;

Sample 8: Criterion C

{

After pressing button Check program reads all labels and multiples each of them by

corresponding power of 2. Then program sum them up and if given number and result are

same, program displays “Correct” - if not “Incorrect”.

void Check () {

int cl = Integer.pars=eInt(Ll.getText())
int cZ2 = Integer.pars=eInt(LZ.getText())
int c3 = Integer.pars=eInt(L3.getText())
int c4 = Integer.parseInt(L4.getText()):
int c5 = Integer.pars=eInt(LS.getText())
int c6 = Integer.pars=sInt(La.getText()):
int c7 = Integer.pars=sInt(L7.getText())
int answer = (int) (cl * Math.pow (2, 6) + c2 * Math.pow(2, 5) +
c3 * Math.pow(2, 4) + c4 * Math.pow(2, 3) +
ch * Math.pow(2, 2) + co * Math.pow(2, 1) + 7 * Math.pow(2, 0)):
if (answer == Integer.parselInt(lumber.getText())) {
CI.=zetForeground (Color.getHSBColor(0.3£, 1£, 0.7L£)):
CI.=zetText ("Correct");
else {
CI.=zetForeground (Color.getHSBColor (0, 1f£, 1f)):

—

setText ("Incorrect™

):

When button Next is pressed, program checks if label after pressing button Check said

“correct” or “incorrect”. If label was “correct” than Next does same as did button Start;

chooses another random number. Also Next is deleting previously written number and

returns to original state;
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= @ 23.1

£ Activity C 2 >

Converting numbers from decimal to binary system

Start 99 Incorrect

[ Message u

6 4 ® Error, 1
Please, try again!

Check | Next | Close | Exit

If student’s answer was “incorrect”, Error message is displayed to give chance to correct

answer. Student can finish with Activity C any time he/she wishes.

Words = 1074

AN
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